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DIVISION    FOUETH. 


DISEASES   OF  TISSUES. 


CHAPTER    XXXVII. 


SXJRGICAL  DISEASES  OP  THE  SKIN  AND  ITS  APPENDAGES. 

The  TBriaos  specific  cataneons  affections,  such  as  eczema,  scabies,  impetigo, 
arne,  kpn,  psoriasis,  &c.,  probably  Ml  within  the  province  of  the  Surgeon, 
iLiid  are  commonly  treated  by  him  in  practice  ;  but,  as  the  consideration  of 
these  diseases  would  necessarily  lead  into  the  whole  subject  of  Dermatology, 
the  limits  of  this  work  would  not  allow  me  to  discuss  so  extensive  and  special 
a  faraiich  of  Soigery ;  and  I  must  therefore  content  myself  with  the  consider- 
ation of  some  of  those  affections  of  the  skin,  which,  requiring  manual 
niwyjirsnfy,  may  perhaps  be  more  properly  looked  upon  as  within  the  scope  of 
the  present  Treatise.  These  diseases  may  be  considered  under  the  several 
rieads  <^  Diseases  of  the  Skin  itself,  including  the  various  forms  of  non- 
malignant  ulceration,  and  the  malignant  ulcers  and  tumours,  and  Diseases  of  the 
Appendages  of  the  Skin,  as  the  nails.  We  have  already  in  Chapter  YI.  con- 
sidered the  ordinary  non-malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV. 
of  the  simple  tumours  ftiBt  occur  in  connection  with  the  tissue  ;  we  shall 
therefore,  consider  only  the  Diseases  of  the  Appendages  of  the  Skin  and 
:^je  Halignant  Ulcers  and  Tumours. 

DZSBA8B8   OV   TKB  APFSNDAaaa   07   THll   BSXS, 

DiSEASBB  OP  THE  NiiLS. — ^The  nails  may  become  diseased,  as  the  result  of 
^nechanical  injoiy,  or  as  a  part  of  some  general  cutaneous  affection ;  they 
acftj  soflfer  from  inflammation  of  the  matrix  or  may  grow  into  the  soft  tissue  of 

-r^e  toes. 
A  Tic^ni  Mow  or  pinch  often  partly  loosens  the  nail  and  causes  an  extra- 
Lion  of  bkod  beneath  it.    It  then  becomes  black  in  colour  and  slowly 
No  treatment  is  required  beyond  protecting  the  injured  part  by 
conTenient  covering. 
In  9ome  broken  states  of  health,  and  especially  in  persons  suffering  from 
•.oamoQs  disease  of  the  skin,  the  nails  occasionally  become  blackish  or  dark- 
'  rown  in  coloor,  are  rugged,  dry,  and  cracked,  scaling  off,  as  it  were,  without 
loy  apparent  affection  of  the  matrix.    This  condition,  of  which  I  have  seen 
i^rerai  instances,  is  best  cured  by  a  course  of  alteratives  or  tonics,  the  disease 
j^clding  as  the  general  health  becomes  improved.   Arsenic  will  often  be  found 
f  imat  service,  either  alone  or  with  mercury. 

OajeUa  is  a  disease  of  the  nails  dependent  on  inflammation  of  the  matrix ; 
it  <MacDn  nnder  two  forms,  the  simple  and  the  specific. 

you  n.  » 
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In  Simple  ObtcIiu  there  are  redness,  heat,  and  swelling,  tumally  on  one 
side  of  the  nail,  and  in  the  angle  of  the  tissue  in  which  it  is  implanted ;  there  is 
discharge  of  pus,  and  the  naU  gradnally  loosens,  becomes  dark-colonred,  some- 
what shrivelled,  and  may  eventnaUy  be  thrown  off,  a  new  nail  making  its 
appearance  below,  which  commoulj  aeBomes  a  somewhat  thickened  and  rugged 
shape.  This  disease  nsnally  results  ^m  slight  degrees  of  violence,  as  the 
running  of  thorns  and  splinters  into  the  fingers. 

The  treatment  consists  in  cutting  away  an;  part  of  the  nail  that  becomes 
loose,  so  that  no  discbai^es  may  accumulate  beneath  it.  The  inflammation 
may  he  subdued  by  hot  moist  applications.  In  some  cases  a  lotion  composed 
of  Liq.  Plumb,  subacetatis  Jss,  rectified  spirit  Jj.  and  water  to  one  pint,  wiU  be 
found  most  eflicacions. 

gyphilitio  Oayohia  is  a  more  serious  affection,  and  is  often  depen- 
dent on  injuries  inflicted  on  the  finger  during  constitutional  syphilia  In  it  a 
dusky-red  or  livid  inflammation  ta^es  place  at  the  sides  or  root  of  the  nail  ; 
ulceration  is  set  np,  accompanied  by  the  discharge  of  sanions  and  veiy  fetid 
pus  ;  and  large  loose  gmnnlationa  spring  up  at  its  root  and  sides,  so  that  the 
end  of  the  toe  or  finger  that  is  affected  (and  this  is  most  commonly  either  the 
great  toe,  the  thumb,  or  the  index  finger)  becomes  greatly  eiilai^;ed  and 
bulbous  in  shape.  The  nail  then  shrivels,  becomes  brown  or  black,  and  peels 
off  in  strips  (Fig.  415)  ;  after  its  separation,  thick  epidermic  masses,  forming 
abortive  attempts  at  the  production  of  a  new 
nail,  may  develop  at  the  base  and  sides.  In 
the  Treatment,  both  local  and  constitutional 
means  are  required.  The  first  and  most 
essential  point  is  to  remove  the  nail,  either  in 
whole  or  part,  for  it  acts  as  a  foreign  body, 
and  prevents  the  healing  of  the  sur&c«  from 
Fig.  4iB,-Bypiiuitie  onychi*.  which  it  Springs  :  the  nicer  may  then  be 

treated  with  iodoform  or  well  rubbed  with 
the  nitrate  of  silver,  and  dressed  with  black  wash.  Colles  recommends  fiuni- 
gating  it  with  a  mercurial  candle,  made  by  melting  a  drachm  of  cinnabar  and 
two  ounces  of  white  wax  together.  The  conetitulwnal  treatment  is  that  of  syphilis. 
Sir  A.  Cooper  recommends  calomel  and  opium,  but  I  have  generally  found 
bichloride  of  mercury,  with  saisaparilta  or  cinchona,  the  most  neefiil  remedy. 

Ingnwing  of  tli*  Vail  is  an  extremely  painflil  and  troublesome  afiection, 
principally  occurring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and 
made  to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to 
which  is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh 
presses  against  a  sharp  and  projecting  comer  of  it ;  this  ulcer  secretes  a  fetid 
saniouB  discharge,  and  large  granulations  are  thrown  up  by  it.  The  conse- 
quence is  inability  to  walk  or  even  stand  with  comfort. 

Treatment. — In  the  very  early  stages  before  ulceration  haa  taken  place, 
further  trouble  may  often  be  prevented  by  scraping  the  nail  down  along  its 
middle  with  a  piece  of  broken  glass  or  a  knife,  till  it  is  about  as  thin  as  a  sheet 
of  not£  paper.  At  the  same  time,  its  free  end  should  be  cut  short  in  the 
middle,  and  its  comers  allowed  to  grow  well  beyond  the  matrix,  so  that  the 
natural  edge  of  the  nail  and  not  a  sharp  angle  sl^ll  be  in  contact  with  the  soft 
parts.     When  the  soft  parts  begin  to  overlap  the  nail  various  plans  have  been 
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devued  with  a   viev  of  miging  the  edge  of  the  nail,  and  presaing  aside 

tbe  wft  Btmctoree.    I  have  never,  however,  seen  much  permanent  benefit 

Rnh  from  0117  of  these  means :  and  the  only  method  that  is,  I  think,  really 

KTviooble  to  the  patient,  is  the  removal  of  the  whole  nail.    Aa  this  operation 

ii  u  excesalTely  painfol  one,  the  patient  should  be  anaesthetized  with  nitrous 

orafe.  or  the  matrix  should  be  rendered  insensitive  by  the  ether-spray.    The 

fts^txm  holds  the  diseased  toe  in  his  left  hand,  and  then  running  one  blade 

<  i  ■  strong  sharp-pointed  pair  of  scissora  nnder  the  nail  up  to  its  very  root,  he 

care  throngh  its  whole  length,  and,  removing  the  scissors,  seizes  first  one  half 

toA  tben  tbe  other  with  a  pair  of  dissecting  forceps,  and  twists  them  away 

frrim  their  attachments.     The  surface  left  is  still  covCTed  by 

'Jie  deeper  layer  of  the  epithelium,  and  becomes  covered  with 

a  dry  kyer   of  cuticle  in  a  few  days.     The  back  of  the 

(riam«  nsaally  wonods  the  matrix  in  the  middle  line,  and 

\iere  gianoIatioiiB  may  form.    The  new  nail  grows  straight 

■nd  be^thy.     In  some  rare  cases,  however,  I  have  seen  a 

{kulty  direction  asKnmed  by  it.    If  this  shonld  happen  the 

nail  man  be  again  removed,  and  the  matrix  diaaected  away. 

Avnlnon  of  the  toe-nail  is  osnally  unattended  by  danger.    I 

was,  bowerer,  once  called  upon   to  amputate    a   foot   for 

gangrene,  whidi  had  followed  the  operation  performed  on  an    p^  ^,g  _  ^y^. 

elderly  penon.  ^pj|y  ^  ^ 

HrFKKTKOPaT  OF  Toe-Nail. — Occasionally  from  n^lect      ^  ' 
tbe  toe-naU   may    become    enormously    hypertrophJed   and 
twisted,  looking  more  like  a  horn  than  a  nul,  as  in  the  accompanying  draw- 
ing (Fig.  416),  taken  from  a  patient  in  whom  the  nail  bad  been  allowed  to 
trrrv  oncnt  for  twenty  years,  producing  complete  lameness.     I  removed  the 
nail  wbok  by  avulsion,  and  a  sonnd  and  osefol  foot  resulted. 

DI8IIABBB   OT   THX   BKUI. 

Lots. — Under  the  term  lupus  varions  affections  of  the  skin  were  formerly 
icoloded,  having  but  little  in  common  with  each  other  beyond  mnnmg  a 
r.ijunic  course  and  leading  to  destruction  of  the  cutaneous  tissues,  with  or 
without  olceration.  It  is  now  limited  to  two  diseases  which,  although  in- 
'iuded  under  the  common  name,  are  in  reality  quite  distinct.  These  two 
tff-cdons  are  dietingnished  aa  Lupus  Erythematosus  and  Lupus  Vulgaris. 
W>,m  the  term  Inpna  is  nsed  alone  it  is  applied  only  to  the  latter  disease, 

btpofl  XvTthamatoaiu. — This  disease  was  originally  described  as  a  disease 
"f  ibe  selnceous  follicles.  Hebra  in  1845  gave  it  the  name  of  Seborrhcea 
'  '•'jDgutiva.  It  is  now'generally  known  by  the  name  of  Lupns  Erythematosus. 
1:  cooBsts  enentially  in  a  chronic  inflammation,  affecting  chiefly  the  sebaceous 
CjHides  and  the  tissues  immediately  snrrounding  them.  There  is  an  increased 
■MTCuon  of  sebaceous  matter  from  the  follicle  by  which  the  acini  of  the  gland 
\KtxntM:  dilated  and  the  duct  widened.  The  parte  immediately  surrounding 
to-  follicle  show  the  ordinary  signs  of  chronic  inflanomation,  the  capillaries 
Icing  dilated  and  the  tissues  infiltrated  with  small  round  cells.  The  disease 
-.'minates  in  dotmction  of  the  follicles,  and  the  chronic  inflanmiatory  pro- 
'hcu  partly  d^enerate  and  are  absorbed,  and  partly  become  developed  into 
-.cauicial  tiasoe. 

The  diaeaae  commences  as  a  sharply  defined  red  patch,  the  colour  of  which 
uMt  entirely  on  pressure.    The  redness  is  most  marked  round 
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the  orifices  of  the  follicles.  The  spots  may  be  isolated  or  in  groups,  and  vary 
in  size  from  a  pin's  head  to  a  split-pea.  The  patch  soon  becomes  covered  by 
an  adherent  scale,  which  is  greasy  to  the  touch.  If  this  be  removed  it  is  found 
to  be  continuous  with  the  plugs  of  altered  sebaceous  matter  filling  the  dilated 
ducts  of  the  follicles.  The  patches  itch  slightly,  but  are  not  actually  painf  uL 
As  the  disease  advances  the  spots  slowly  increase  in  size  at  the  circumference, 
while  the  central  parts  become  paler,  slightly  depressed,  and  cicatricial — the 
thin  scar  tissue  being  dry  like  parchment  and  often  scaly.  There  is  no 
tendency  to  suppuration  or  ulceration.  Another  and  less  common  variety  of 
the  disease  is  described  in  which  it  commences  as  numerous  discrete  spots,  and 
spreads  by  the  appearance  of  fresh  patches,  rather  than  by  extension  from  a 
single  centre.  Lupus  erythematosus  is  most  common  on  the  cheeks.  It  may 
occur  also  on  the  ears,  lips,  scalp,  and  the  backs  of  the  hands.  The  disease 
runs  an  extremely  chronic  course,  often  lasting  many  years,  and  causing  great 
disfigurement.  It  has  a  great  tendency  to  relapse  after  apparent  cure.  Attacks 
of  erysipelas  are  not  uncommon  during  its  progress.  The  cause  is  unknown. 
No  distinct  connection  has  been  traced  between  it  and  scrofula  or  syphilis,  and 
it  is  not  hereditary  nor  contagious.  It  commences  usually  in  young  adult  life 
after  the  eighteenth  year,  and  is  most  common  in  women. 

Treatment. — No  drug  exerts  any  specific  influence  on  the  disease,  and  the 
constitutional  treatment  consists  therefore  merely  in  attending  to  the  general 
health  on  ordinary  principles.  Locally,  Kaposi  states  that  he  has  found  the 
application  of  Emplastrum  Hydrargyri  the  most  efiicient  mode  of  treatment. 
The  surface  may  be  cleaned  before  its  application  by  being  smeared  with  oil 
and  well  washed  with  soft  soap.  The  plaster  should  be  spread  thickly  on  thin 
linen,  and  changed  daily.  Strong  caustics  are  not  to  be  recommended,  and 
the  results  obtained  by  the  application  of  superficial  escharotics  has  not  been 
very  encouraging.  Painting  with  iodine  ateo  has  been  recommended.  It 
excites  a  certain  degree  of  inflammation  after  a  few  applications,  in  conse- 
quence of  which  the  sebaceous  plugs  in  the  ducts  of  the  follicles  seem  to 
become  softened  and  discharged,  thus  causing  temporary  improvement. 

Iinpns  VulgariB  or  Lupus  :  Pathological  Appearanoes. — This  disease 
commences  in  the  deep  layer  of  the  cutis  vera.  In  its  earliest  stage 
circular  accumulations  of  small  round  cells  are  seen  displacing  the  bundles  of 
fibrous  tissue.  The  surrounding  vessels  are  dilated,  and  new  capillaries  exist 
amongst  the  cells,  and  thus  the  nodule  resembles  in  structure  ordinary  granu- 
lation-tissue. These  circular  masses  of  cells  gradually  increase  in  size,  and  by 
their  pressure  destroy  the  tissue  of  the  true  skin  and  thus  approach  the  surface, 
until  at  last  the  papillaiy  layer  is  implicated  and  the  new  growth  is  covered 
merely  by  the  epithelium.  During  this  process  neighbouring  groups  of  cells 
coalesce,  and  processes  of  cell  infiltration  extend  along  the  vessels  and  surround 
the  hair  bulbs  and  follicles,  so  that  in  its  fiilly  developed  stage  a  lupoid 
tubercle  consists  of  an  infiltration,  and  more  or  less  complete  destruction,  of 
the  normal  tissue  of  the  skin  from  the  papiU®  to  the  subcutaneous  &t.  On 
examining  a  section  of  a  fully  developed  patch,  non-vascular  nodules  composed 
of  a  giant  cell,  surrounded  by  larger  "  epithelioid  "  cells,  and  again  by  ordinary 
lymphoid  or  small  round  cells,  will  always  be  met  with.  These  are  identical 
in  appearance  with  the  nodules  of  grey  granulations,  a  fact  which  has  led 
some  pathologists  to  regard  lupus  as  a  local  tuberculosis  of  the  skin  ;  but  this 
view  is  not  generally  accepted. 
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After  a  patch  of  Inpos  has  reached  its  frill  development,  retrogressive  changes 
r!ike  place.     These  may  he  of  two  kinds.    In  the  first,  some  of  the  cells  may 

•  -/<^<>nie  cloady  from  fetty  d^eneration,  break  up,  and  be  absorbed,  while  a 
d-  vtiopment  of  cicatricial  fibrons  tissue  takes  place  from  the  remainder.  Thus, 
tic  pnxsess  comes  to  an  end  without  ulceration,  and  although  the  epithelial 

raring  has  been  throughout  intact,  a  scar  results  similar  in  appearance  to 
tut  caused  by  a  superficial  bum.  When  the  disease  takes  this  course,  it  is 
J^cribed  as   nan-ulcerative  luptis,  lupus  non^exedeTis  or  lupus  exfoliativus 

•  Kaposi).  In  the  second  form  the  fatty  degeneration  affects  the  whole  of  the 
i  ..nlar  mass,  which  then  softens,  the  cuticle  covering  it  is  thrown  off  and  the 
L.«integTated  caseous  mass  is  discharged,  leaving  an  ulcer  which  may  slowly 
rAt'ind.  The  disease  is  then  known  as  ulcerative  lupus,  lupus  exedens  or  lupus 
*.-\'lcerans.     These  two  forms  are  therefore  mere  modifications  of  one  process  ; 

:. '  fate  of  the  new  growth,  whether  it  is  absorbed  without  ulceration 
<•!  whether  it  softens  and  is  discharged,  being  due  to  accidental,  local,  or 
(  nstitntional  conditions,  the  nature  of  which  cannot  in  all  cases  be 
'l. :  rmined. 

Si/mpicms, — Lnpus  commences  in  the  form  of  tubercles,  buried  in  the  skin. 

Th-v  are  separate  from  each  other,  and  arranged  in  groups,  or  sometimes  in 

im-gular  circles.     At  first  they  form  red  or  reddish-brown  patches,  from  a  line 

"a  quarter  of  an  inch  in  diameter,  which  are  not  raised  above  the  surface. 

The  tubercles  continue  slowly  to  develop,  till  after  some  weeks  they  become 

-  .rhdy  elevated,  and  covered  by  a  fine  branny  epidermic  desquamation. 

"^^'venl  patches  may  coalesce,  forming  larger  tubercles,  and  at  the  same  time 

'  •  w  patches  appear,  so  that  all  stages  of  development  may  be  observed  at  once 

1  riie  same  case.    At  this  point  the  two  forms  of  the  disease  diverge.    In 

L  t>u9  nonreoDtdenSj  the  tubercle  becomes   paler  in  colour  and  gradually 

*'  nnka  and  disappears.    The  integument  which  has  been  affected  by  the 

.  -ase  may  be  in  one  of  two  states  ;  it  may  either  continue  red,  irritable,  and 

"umy,  having  the  appearance  of  a  thin  cicatricial  tissue,  and  in  this  way  the 

."  -  '.kter  part  or  the  whole  of  the  face  may  be  affected ;  or  it  may  leave  a  firm, 

•  :.!r«*,  smooth,  and  depressed  cicatrix,  exactly  resembhng  that  produced  by  a 
im,  along  the  margin  of  which  the  disease  slowly  spreads,  in  the  form  of 

. :.  <:k¥at6d  ridge  composed  of  soft  bluish-white  or  reddish  tubercles. 

In  lvp%u  exedens^  instead  of  disappearing,  the  tubercles  become  pale  in 
.  .-^or  and  softened  ;  the  epithehal  covering  separates,  and  the  disintegrated 
.*t:«y  mass  mixed  with  some  pus  is  discharged,  and  drying  on  the  surface 
'  nns  a  scab.  This  process  may  be  accompanied  by  considerable  inflammation 
^  the  ddn  sonoanding  the  lupoid  patches,  with  heat,  swelling,  and  pain. 
When  the  scab  separates,  an  ulcer  is  seen  beneath.  It  is  sharply  defined, 
T:th  sligfatly  raised  edges,  and  usually  a  smooth  red  surface  which  bleeds 
readilj.  This  sore  may  gradually  extend  both  superficially  and  in  depth,  and 
'hen  sealed  on  the  nose  often  leads  to  destruction  of  the  al»  and  columna. 
I^opos  Tolgaris  seldom,  however,  spreads  very  deeply,  although  large  areas  of 
%4^  may  be  affected,  uid  the  most  frightful  deformity  result. 

SUuaiwn. — Lnpns  may  occur  on  any  part  of  the  body,  but  it  is  far  more 
'  jnocfidj  met  with  in  the  &ce  than  elsewhere.  The  nose  and  cheeks  are  the 
:vii  of  the  fiice  nsiially  attacked.  It  may  commence  on  mucous  membranes, 
^it  most  commonlj  reaches  them  by  extension  from  the  skin.  It  is,  however, 
foasknallj  met  with  as  a  primary  disease  in  the  pharynx  and  larynx.    It 
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then  nsaallj  assnmes  the  nloerative  fonn,  and  may  lead  to  extenaiye  destruction 
of  the  mncons  membrane. 

Sm  atid  Ag$, — Lnpns  ynlgaris  occqtb  abnoet  with  eqoal  freqnency  in  the 
two  Bexes.  It  begins  most  commonly  in  early  life,  *^  rarely  before  the  third 
year  and  almost  never  after  puberty  "  (Kaposi). 

Complicaiums. — Beyond  the  deformity  caused  by  the  contraction  of  the 
scars,  the  disease  itself  causes  no  serious  consequences.  As  a  rule  it  in  no  way 
affects  the  general  health.  Eiysipelas  not  uncommonly  attacks  the  diseased 
surface,  and  cases  have  been  recorded  in  which  epithelioma  has  arisen  from 
the  scars. 

OawMfl. — Until  recently  it  was  universally  assumed  that  lupus  owed  its 
origin  to  a  scrofulous  taint  in  the  constitution,  and  possibly  sometimes  to 
inherited  syphilis  ;  but  at  the  present  time  most  anthorities  are  agreed  that 
although  both  these  views  may  be  true  of  some  cases,  yet  in  the  great 
majority  no  evidence  is  forthcoming  to  justify  them.  The  disease  is  not 
heieditary  and  is  not  oonmiunicable. 

PKogttosifl. — Lupus  is  characterized  by  its  slow  course,  and  its  tendency  to 
relapse  after  apparent  arrest ;  it  is,  however,  never  directly  fatal. 

XMagnosis. — ^The  diagnosis  is  not  always  easy,  the  disease  being  especiaUy 
apt  to  be  confounded  with  some  forms  of  impetigo,  with  tertiary  syphilitic 
ulcerations,  with  rodent  ulcer  and  with  cancer.  From  impetigo  it  may  be 
distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts 
characteristic  of  that  affection,  as  well  as  by  the  less  extent  of  surfiace  impli- 
cated. From  tertiary  fnjphilitio  ulcerations^  especially  from  softening  cutaneous 
gummata,  it  is  often  very  difficult  to  distinguish  it.  The  history  of  the 
disease,  the  age  of  the  patient  at  the  time  of  invasion,  and  the  more  rapid 
progress  of  the  syphilitic  affection  will  usually  enable  the  Surgeon  to  make  a 
correct  diagnosis.  From  squamous  epithelioma^  it  is  usually  distinguished 
with  ease  ;  in  lupns  the  tubercles  are  numerous,  and  there  are  many  centres 
of  ulceration,  the  glands  are  seldom  enlarged,  and  the  disease  commences  in 
early  life ;  in  cancer  the  primary  disease  is  single,  the  glands  are  early 
affected,  the  disease  commences  after  middle  life.  In  lupns  the  nicer  is  fiat» 
with  sharply-cut  edges;  in  cancer  it  is  rugged  and  irregular,  with  hard^ 
elevated  and  everted  edges.  The  diagnosis  from  rodeni  ulcer,  will  be  given 
with  that  disease. 

TvMtmMit.— The  cmstitutional  treatment  of  lupus  was  formerly  considered 
of  much  importance.  Cod-liver  oil,  the  iodides  of  potassium,  mercury,  and 
arsenic,  either  alone  or  combined  with  various  other  drugs  have  been 
credited  with  a  curative,  or  at  least  a  beneficial  influence  on  the  disease.  At 
the  present  time  when,  by  more  extended  clinical  observation,  simple  scrofa* 
Ions  sores  and  tertiary  syphilitic  ulcerations  have  been  clearly  distinguished 
from  true  lupus,  the  efficacy  of  drugs  in  the  treatment  of  the  disease  has 
been  found  to  l)e  much  less  than  ii'as  once  supposed.  Kaposi  states  that  no 
drug  exerts  any  definite  specific  influence  on  the  progress  of  the  disease.  Still, 
as  lupus  fre(]ueutly  occurs  in  patients  who  are  in  feeble  health,  anasmic  or 
scrofulous,  constitutional  treatment  must  on  no  account  be  neglected ;  for, 
although  drugs  may  exert  no  specific  influence,  it  is  endent  that  by  improving 
the  general  health  they  will  promote  the  healing  of  the  ulcers  and  so  tend  to 
diminish  the  severity  of  the  disease.  The  diet  should  be  carefully  regulated 
and  nutritious,  and  general  hygienic  conditions  must  be  attended  to. 
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It  is  on  the  local  treatment  that  we  have  chiefly  to  rely,  and  the  only 
effideot  means  are  those  by  which  the  morbid  growth  is  completely  destroyed. 
In  the  milder  fonn,  non-nlcerative  lupos,  or  Inpns  non-exedens,  an  attempt 
may  however  be  made  to  arrest  the  disease  without  actual  destmction  of  the 
growth.  For  this  purpose  mercurial  plaster,  painting  with  tincture  of  iodine, 
ur  wjdi  a  strong  solution  of  nitrate  of  silver,  and  the  application  of  zinc  or 
cvbonate  of  lead  ointment  have  been  sometimes  found  efScadous.  Lotions 
X'ntafning  glycerine  are  especially  useful  as  they  prevent  the  surface  from 
becoming  dry  and  harsh.  If  the  disease  be  situated  on  the  face,  care  must  be 
uiken  to  avoid  exposure  to  cold  winds,  dust,  &c.  Yolkmann  recommends 
ponctif onn  scarification  by  means  of  an  instrument  composed  of  several  small 
Uadea  set  closely  together.  The  object  of  this  treatment  is  to  obliterate  the 
TeflKb  and  thns  arrest  the  growth  and  promote  absorption  of  the  morbid  pro- 
dncts.  Shoold  these  methods  feil,  the  only  hope  of  arrest  consists  in  destroy- 
ing the  diseased  tissue.  If  it  be  limited  in  extent,  the  patch  may  be  excised, 
*int  not  nnfreqnently  the  cicatrix  becomes  prominent  and  irregular  from 
a  fifarotd  growth  resembling  keloid.  In  lupus  exedens  destruction  of  the 
growth  is  the  only  treatment  which  holds  out  any  prospect  of  success.  In 
dcMBg  this  the  means  adopted  must  be  efQcient.  Feeble  caustics  only  irritate 
the  parts  and  aggravate  the  disease.  The  growth  may  be  completely  removed 
by  excuRco,  by  scraping,  by  caustics,  and  by  the  actual  cautery. 

Ezcuaon  is  applicable  only  to  small  isolated  patches,  and  is  seldom  prac- 
dcaUe.  Scraping  has  lately  been  found  of  great  service.  It  is  done  by  means 
of  **  sharp  spoons  "  (Fig.  95,  p.  242,  Vol.  I.).  The  brittle  tissue  of  the  growth 
iseaafly  removedy'and  the  sensation  given  by  the  denser  healthy  tissues  beneath 
^owB  when  the  operation  has  been  carried  far  enough.  The  bleeding  is  very 
free,  bat  is  easily  arrested  by  pressure  ^vith  dry  cotton-wool.  It  is  wiser  to 
apply  some  canstic  to  the  scraped  surface  to  ensure  the  complete  destruction 
•>f  the  growth.  The  caustics  that  have  been  used  are  various,  solid  nitrate  of 
silver,  chloride  of  zinc,  acid  nitrate  of  mercury,  and  fuming  nitric  acid  have 
dU  been  recommended,  and  are  equally  efficient.  The  actual  cautery  is  easily 
^jotiolkd,  and  can  often  be  used  when  other  caustics  are  inapplicable.  In 
moat  cases  Paqnelin^s  thermocautery  is  the  best,  but  in  deep  cavities,  as  the 
mooth  or  nose,  the  galvanic  cautery  is  more  easily  applied. 

If  when  the  case  comes  under  observation  there  is  considerable  inflammation 
roond  the  patdi,  it  is  better  to  subdue  this  by  warm  moist  applications  before 
idopting  any  of  the  above  modes  of  treatment. 

After  the  growth  has  been  destroyed  healthy  granulations  spring  up,  and  the 
•ofe  most  be  treated  on  ordinary  principles.  Vaseline  and  iodoform  ointment 
•fften  seems  to  promote  the  healthy  healing  of  the  raw  surface. 

However  soooessf ul  the  treatment  may  appear  at  first,  relapses  are  very 
rommon,  bat  in  a  large  number  of  cases  as  life  advances  the  disease  seems  to 
become  leas  scnte,  and  finally  ceases  to  reappear.  The  cicatrix  that  forms 
after  hipiis  is  healed  is  thin,  and  readily  breaks  down,  giving  way  on  exposure 
to  eold,  or  on  the  occurrence  of  constitutional  derangement.  The  patient 
»hoald  therefore,  for  some  length  of  time  after  recovery,  be  careful  not  to 
upose  himself  to  any  such  influences.  The  scars  often  lead  to  great  deformity, 
flawing  down  the  eyelids,  distorting  the  mouth,  and  sometimes  closing  the 

plastic  operations  are  sometimes  required  to  remedy  these 
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Rodent  TTi^er,  Noli-me-tangebe,  or  Canoeoid  was  formerly  included 
imdcr  lupns  escdcna.  It  is  one  of  those  remarkable  afiections  that  stand 
midway  between  simple  and  malignant  diseases  j  being,  so  far  as  constita- 
tional  causes  or  secondary  complications  are  concerned,  apparently  of  a  simple 
nature,  while,  to  a  certain  extent,  in  regard  to  Btructnral  condition  and 
entirely  in  respect  to  local  effects,  it  is  of  a  malignant  character.  The  disease 
consists  essentially  of  a  malignant  growth  of  very  feeble  vitality  and  slight 
activity  of  development.  This  invades  the  surrotmding  structures  and 
destroys  them,  and  in  its  tnm  breaks  down,  disint^^tes,  and  is  thrown  oflr, 
thus  causing  a  progressive  destruction  of  tissue.  The  disease  is  especially 
characterized  by  its  slow  progress,  by  its  eroding  nature,  and  by  the  impoesl- 
hility  of  healing  it  by  all  ordinary  methods  of  treatment.  It  is  essentially  a 
disease  of  advanced  age,  seldom  beginning  before  45  or  50.  Its  duration  is  in 
any  given  case  indefinite ;  seldom  less  than  five  or  six  years,  occasionally 
extending  to  twenty  or  thirty.  It  afiects  individuals  of  either  sex  indiscrimi- 
nately J  and  usually  occurs  in  persons  who  are  otherwise  perfectly  healthy. 
The  health  also  is  not  influenced  materially,  if  at  all,  by  its  long  duration.  I 
have  seen  persons,  who  have  been  victims  to  it  for  more  than  twenty  years,  in 
apparently  robust  health.  But  it  is  eventually  and  inevitably  fatal,  unless 
removed  by  operation. 

It  always  commences  in  the  skin,  usually  on  healthy  integument ;  bat 
occasionally  it  primarily  affects  a  part  which  is  the  seat  of  some  chronic  change 
of  structure,  as  a  mole,  a  wart,  'or  a  scar.  It 
may  affect  any  part  of  the  head,  face,  or  ex- 
tremities. The  face  is  its  seat  of  election, 
especially  in  the  upper  parts,  such  as  the  fore- 
head, the  side  of  the  nose,  the  inner  angle  of 
the  eye,  or  the  temple.  It  spreads  simply  by 
continuity  of  tissue,  never  by  disseminated 
local  or  by  secondary  deposits.  It  may  invade 
all  tissues  ;  the  skin  primarily,  the  cartil^e 
of  the  ear,  the  aUe  and  septum  of  the  nose, 
the  parotid  gland,  the  conjunctiva  and  the 
eye-ball.  It  is  especially  destmctive  to  bone 
when  once  it  attacks  it.  It  erodes  and  eats 
away  the  bone,  without  caries  or  necrosia. 
It  may  penetrate  to  the  dnra  mater,  and 
invade  the  brain.  It  progresses,  however, 
by  preference  superficially,  not  in  depth  ; 
hence  it  is  seldom  attended  by  heemorrht^ 
Pig.  «r.-Bod™tuiMrofi)Mkorh»nA  c^en  in  the  more  advanced  stages.  The 
Aiupnution.  neighbonriug  lymphatic  glands  do  not  become 

implicated,  and  secondary  visceral  deposits 
are  never  met  with.  As  the  ulcoation  extends,  there  is  often  a  tendency  to 
imperfect  cicatrization  on  one  margin,  whilst  the  disease  is  making  progress 
at  the  other. 

gjaiptonui. — In  whatever  situation  it  begins,  its  first  aj^iearance  is  in 
the  shape  of  a  tubercle  or  hard  pimple  of  a  brownish-red  colour.  This 
tubercle  ulcerates  slowly  ;  and  then  ^e  disease  extends.  Moore,  to  whom  we 
are  indebted  for  a  most  lucid  account  of  this  terrible  aflection,  lays  especial 
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oresB  on  iU  conunencemeat  in  a  hard  wart,  and  its  continued  extension  by  a 

hud  marinii-     This  ulcerated  tubercle  becomes  covered  by  a  scab  ;  but,  aa  the 

Y^.«sfi  of  dcstnictiTe  nlceration  progresses,  the  sore  becomes  too  large  to  be 

cv'Vend  in  this  ^ay,  and  an  ulcer  is  left.     This  nicer,  which  constitutes  the 

diHose,  and  is  the  trae  "  Ltipus,"  or  "  Noli-me-tatt^ers  "  of  the  older  anthors, 

presents  the  following  characters.    It  ia  always  single,  and  spreads  solely  by 

-■■jaiinnity  of  tiesae.     It  is  depressed  slightly  below  the  surface,  is  of  a  pale 

p;ak  colour,  with  a  fnrrowed  rather  than  a  granulating  surfece,  resembling  by 

i:«>  fiirruwed  smoothness  an  irregular  layer  of  pink  wax,  and  is  usually  painless, 

exctpL  whore  cicatrizing.    Its  edges  are  slightly  raised,  the  degree  varying  in 

iiiffi:rent  cases  and  depending  on  the  closeness  with  which  the  destmction  of 

[iiv  new  growth  follows  its  development.     In  some  cases  the  two  follow  each 

i-cber  M)  cloeely  that  the  nicer  appears  to  be  a  simple  loss  of  tissnc,  scarcely  any 

ihickening  of  the  edge  being  recognizable.    Imperfect  attempts  ab  cicatriza* 

tinn  form  a  pecoliar  featnre  of  the  nicer.    At 

I'oe  pan  of  it«  margin  it  ceases  to  spread, 

uid  a  thin  bine  line  of  epithelium  begins  to 

i-i^ieod  over  the  raw  surface.     Jt  never,  how- 

ivirr,  advaoL-es  for  ;  before  long  the  spreading 

ni-'jmmences  at  the  edge  of  the  apparently 

niiaiU'red  skin,  and  the  thin  layer  of  epithe- 

liom  a^^edily  disappears.      This  attempted 

( i<-airizaiion  is  never   accompanied  by  any 

C'  -ntractioD  of  the  sore.    This  want  of  con- 

tranton  is   a    very  peculiar  feature   of   the 

dtKaee.     If  half  an  eyelid  is  destroyed,  the 

r>-maining  half  retains  its  normal  position  nn- 

i-icred,     Conseqnently  signs  of  contraction 

luar  >ic  taken  during  treatment  to  indicate    „  ,      . 

,  .L      ?  1.  -  „         r^S-  4IS.-B.-lrnl  Ulcer:  Perfiimtfon  ot 

t..!ii    the     growth     has    been    snccessiully        bcuii  And  «iB.iiro of  nun Mawr. 
dtxtroyed  in  part  at  lessL 

The  course  of  the  disease  is  always  progressive  ;  more  rapid  in  the  skin, 
Ei'ire  slow  in  the  bones  and  less  vascular  tissues,  as  those  of  a  cartilaginous  and 
Sbrcid  character — the  pinna  of  the  ear,  the  sclerotic,  and  the  septum  of  the 
ncM^  tor  instance.  When  it  attacks  bones,  it  penetrates  them,  and  sinks 
deeply  into  their  softer  parte.  Moore  has  noticed  that  the  morbid  growth  in 
fmrn  of  the  advancing  disease  is  always  most  clearly  marked  in  cancellated 
'--DC — in  the  diploe,  for  instance.  The  soft  parts  immediately  contignons  to 
iLe  difcMe  are  perfectly  healthy  and  uninfiltrated  ;  and  there  is  never,  even 
tftdf  muiy  yean  of  progress,  any  sign  of  secondary  affection  of  the  lymphatic 
fjands.  Unless  the  pn^ress  of  this  nicer  he  arrested  by  treatment,  it  is  never 
isterrupted,  but  will  t«rminate  in  the  death  of  the  patient.  This  fatal 
Knoination  may,  however,  be  long  delayed.  The  accompanying  Fig.  418  is 
frwn  ■  patient  of  mine  who  had  suffered  from  the  disease  for  nearly  thirty 
yean,  bm  who  was  to  all  appearance  in  perfect  health,  although  the  skull  was 
{■rrf'^nted,  the  dura  mater  exposed,  and  the  pulsations  of  the  brain  distinctly 
vnUc 

DfagBOsis. — The  diagnosis  has  to  be  made  fhim  Epithelioma,  Syphilis,  and 
Lapa.  The  distinction  from  ordinary  epithelioma  is  often  at  first  difScoIt ; 
t«  in  the  later  stages  the  absence  of  glandnlar  affection,  the  small  amount  of 
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growth  compared  to  the  ulceration,' and  the  prolonged  conise  of  the  case, 
render  the  diagnosis  easy.  From  tertiary  lyphilis  it  is  clearly  distingiuBhed  by 
the  duration  of  the  case  ;  in  syphilitic  Qlcerstion  "  the  rate  of  destruction  is 
measured  by  weeks  ;  In  rodent  cancer,  by  years."  There  is  also  an  absence  of 
all  other  signs  of  constitutional  syphilis.  From  ordinary  lupus  it  is  dis- 
tinguished  by  the  ^;e  and  healthy  cooBtitntional  state  of  the  patient,  by  the 
singleness  of  the  ulcer,  and  the  absence  of  the  pink,  scaly,  or  cedematous  skin 
frequently  found  aronnd  Inpns.  Lupns  may  cicatrize  and  cease  at  any  time  ; 
rodent  ulcer  never  does.  Lupus  rarely  causes  death ;  rodent  ulcer  is  always 
eventually  fatal,  if  unrelieved  by  treatment. 

Patlud^y. — The  microscopic  characters  of  the  solid  infiltrating  sabetance 
have  been  examined  by  Moore,  Hulke,  and  C.  Warren,  all  of  whom  have  found 
some  parta  which  presented  appearances  identical  with  epithelioma.  Moore 
found  this  in  the  diploS  of  the  frontal  bone,  and  Hulke  in  a  part  of  the  globe 
of  the  eye  implicated  in  the  disease.  The  greater  part  of  the  growth  presents 
characters  differing  but  little  from  those  of  ordinary  granulation-tiasue.  Moore 
was  of  opinion  that  the  growth  commenced  in  ^  cases  in  a  pimple  identical 
in  structure  with  epithehoma,  but  that  this  character  was  lost  as  the  growth 
extended,  but  could  be  readily  assumed  again  in  "certain  situations  or  in 
convenient  textures." 

The  conclusions  at  which  Dr.  Collins  Warren  arrives  as  the  result  of  his 
researchee,  are,  that  rodent  ulcer  is  a  form  of  epithelial  cancer ;  and  that  it 
differs  &om  the  more  ordinary  forms  of  epithelioma  in  the  small  sise  of 


FiH.  *111.— Vortical  Section  of  Kodont  Ulcer-o,  Epldennli  UU*— 6,  Strom*  (after  C.  W«mii). 

the  cells.  The  arrangement  of  these  epithelial  cells  may  be  tubular  and 
alveolar  (Fig.  419). 

Later  observations  by  T.  0.  Foi,  Thin,  and  others,  have  generally  con- 
firmed the  observations  of  Moore,  Hulke,  and  Warren  ;  but  these  observers  are 
not  agreed  as  to  the  starting  point  of  the  growth,  whether  it  commences  in  the 
sweat-glands,  the  sebaceous  follicles  or  the  hair-follicles. 

From  the  foregoing  description  we  have  seen  that  rodent  ulcer  is  a  growth, 
exhibiting  a  power  of  continuous  increase.  It  is  composed  of  cells  of  aa 
epithelial  type,  advancing  in  processes  or  columns,  in  spaces  formed  by  a 
vascular  tissue  resembhng  ordinary  granulation-tissue.     It  infiltrates  and 
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8iq)a!Bedeg  the  natural  textures,  and  hj  degenerating  and  disintegrating,  pro- 
duces a  slowly  advancing  loss  of  substance.  It  infects  adjoining  parts,  so  that 
nheo  removed  by  an  incision  carried  through  apparently  healthy  skin,  a 
recorrenoe  of  the  disease  may  follow.  On  these  grounds  Moore  considered 
himaelf  justified  in  classing  it  with  the  cancers,  and  suggested  for  it  the  name  of 
Hotlsmt  CmnffiT,  in  spite  of  the  absence  of  glandular  or  constitutionalinf  ection. 
We  have  before  seen  that  cancers  arising  from  glandular  or  spheroidal  epithe- 
ham,  adrilious  and  encephaloid,  show  a  great  tendency  to  affect  the  whole  system 
St  an  eariy  period  ;  cancers  arising  from  squamous  epithelium  readily  affect  the 
nearest  lymphatics,  but  seldom  cause  secondary  tumours  in  the  viscera  ;  and 
chose  from  columnar  epithelium  show  even  a  lower  degree  of  malignancy,  often 
cansiiig  death  by  their  local  effects,  without  giving  rise  to  any  secondary 
growths.  Rodent  cancer  seems  yet  a  degree  lower  in  the  scale  of  malignancy, 
infecting  merely  by  continuity  of  tissue,  and  never  by  the  lymphatics  or  blood- 
Tessds.  The  cancerous  nature  of  the  disease  is  now  universally  recognized. 
Many  German  writers  class  it  with  ordinaiy  epithelioma,  but  considering  how 
markedly  it  differs  clinically,  and  the  doubts  as  to  its  anatomical  starting 
point  it  is  better  at  present  to  retain  the  name  of  fiodent  Cancer. 

Tisstmsiiti — In  the  treatment,  constitutional  remedies  are  of  no  use,  and 
local  means  alone  are  to  be  relied  on.  They  consist :  1,  in  the  application  of 
canstics ;  2,  in  excision  of  the  part ;  8,  in  a  combination  of  these  two 
methods. 

1.  The  ulcer  may  be  destroyed  by  the  application  of  the  chloride  of  zinc 

paste  to  the  whole  of  its  sur&ce.    The  best  mode  of  applying  this  is  to  keep 

the  cfaknride  prepared  for  use  by  being  mixed  with  two  or  three  parts  of  flour. 

When  wanted,  a  suflScient  quantity  of  this  powder  should  be  made  into  a  stiff 

paste,  fay  the  addition  of  a  little  water,  and  then  spread  over  the  surface  to  be 

attacked  by  it,  in  a  layer  of  about  the  thickness  of  a  wafer ;  this  should  be  left 

on  for  two  or  three  hours,  and  then  removed,  the  sore  being  covered  with  a 

piece  of  water-dressing  until  the  greyish  slough  that  has  been  produced  has 

separated,  when  the  caustic  may  be  re-applied  as  often  as  necessary.    Besides 

die  chloride  of  zinc,  various  other  caustics  may  be  had  recourse  to,  each  of 

wUdi  posseascs  some  peculiar  advantages.    Nitric  acid  is  useful,  if  the  action 

required  is  not  to  be  very  deep  ;  for,  as  it  hardens  and  coagulates  the  tissues 

to  which  it  is  applied,  it  does  not  extend  so  &r  as  the  chloride.    The  acid 

nittate  of  mercury  presents  the  same  advantage  as  the  nitric  acid,  and  other 

fluid  caosties — ^that  it  can  be  applied  into  the  fissures  and  hollows  of  the 

part  into  which  the  more  solid  caustics  do  not  penetrate.    The  potassa  fosa 

and  Vienna  paste  are  useful,  so  far  as  their  destructive  properties  are  concerned, 

bat  are  somewhat  uncontrollable,  and  apt  to  spread.    The  most  convenient 

mode  of  applying  them  is  to  cut  in  a  piece  of  plaster  a  hole  of  the  exact  size 

and  shape  6t  the  ulcer,  to  apply  this  around  its  borders,  then  to  cover  the 

sore  with  a  layer  of  potassa  cum  calce,  one  line  in  thickness,  and  over  this  to 

lay  on  another  piece  of  plaster.    In  this  way  a  considerable  amount  of  caustic 

sctioo  may  be  induced,  which  will  be  limited  exactly  to  the  surface  to  which 

a  has  been  applied.    Of  all  these  escharotics,  the  preference  is  to  be  given  to 

the  diloride  of  zinc ;  its  action  is  more  continuous  and  more  controllable,  and 

it  ai^Kais  to  give  a  healthy  stimulus  to  the  subjacent  structures. 

S.  Excision  of  the  whole  of  the  ulcer  may  often  be  very  advantageously 
piBCtiaed,  especially  when  it  is  situated  on  the  cheek,  eyelid,  eye,  or  forehead  ; 
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and  the  gap  left  may  be  filled  in  by  some  of  those  plastic  processes  that  will  be 
described  when  we  come  to  speak  of  the  Plastic  Sm:ger7  of  the  Face. 

3.  When  the  ulcer  has  attained  a  large  size,  when  it  is  complicated  in  its 
outline,  and  irregular  in  its  depth,  the  question  arises  whetlier  surgery  offers 
any  resource,  or  whether  the  patient  should  be  left  slowly  and  miserably 
to  die. 

In  these  extreme  cases  eTen,  something  may  be  done  to  prolong  life  and  to 
rclieye  suffering,  even  if  no  cure  be  ultimately  to  be  expected.  Moore  proved 
that,  unless  the  brain  be  implicated,  or  some  large  vessel  involved,  somethintc 
can  usually  be  done  at  least  to  arrest  the  rapidity  of  the  growth.  The  method 
which  he  adopted  was  a  combined  use  of  the  knife  and  of  chloride  of  zinc. 
By  these  means  he  removed  in  some  cases  the  whole  of  the  affected  parts, 
leaving  a  huge  chasm  in  the  face,  and  even  in  one  case  exposing  the  dura 
mater  for  a  considerable  extent  over  the  roof  of  the  orbit.  The  operations 
were  done  on  no  regular  plan,  the  incisions  being  directed  solely  by  the  shape 
of  the  growth,  and  no  attempt  being  made  to  repair  the  deformity  left.  The 
results  of  these  operations  were,  on  the  whole,  favourable.  Out  of  six  cases 
three  recovered,  and  three  others  received  decided  benefit,  but  were  not 
permanently  cured.  In  all  the  cases  in  which  the  chloride  of  zinc  came  into 
actual  contact  with  the  dura  mater,  epileptiform  fito  occurred,  but  only  of  a 
temporary  character. 

When  the  disease  is  situated  in  an  extremity,  and  the  cancellous  end  of  a 
bone  especially  is  involved,  as  when  it  dips  into  and  erodes  the  head  of  the 
tibia  or  the  lower  end  of  the  radius,  amputation  would  be  the  proper  and  only 
advantageous  procedure. 

When  the  disease  is  so  extensive,  or  so  situated,  that  absolutely  nothing  in 
an  operative  way  can  be  done,  the  Surgeon  must  content  himself  by  covering 
up  the  raw  surface  with  lint  soaked  in  glycerine  and  water,  and  protected  by 
oiled  silk.  Iodoform,  either  dusted  on  or  applied  as  an  ointment,  composed 
of  one  drachm  of  the  powder  to  an  ounce  of  vaseline  to  which  a  small  (]uantity 
of  eucalyptus  oil  may  be  added,  will  usually  be  found  the  best  application. 
Canoeb  of  the  Skik  may  be  either  primary  or  secondary.    Friauury 

CftniTtr,  if  we  exclude  the  Rodent 
Ulcer,  always  assumes  the  form  of  the 
Squamous  Epithelioma.  The  structure 
and  history  of  this  has  already  been 
described.  It  is  usually  seated  about 
the  lips,  fiioe,  and  scrotum,  and  at  the 
orifices  of  the  mucous  canals.  It  may 
in  rare  cases  arise  from  malignant 
>ig.  490.— Ouieeroiu  ciov  of  the  Let;.  transformation  of  an  atheromatous  cyst 

(p.  069,  Vol.  I.).  Epithelial  cancer  may 
originate  also  in  an  old  scar  or  ulcer.  In  this  way  it  may  occur  upon  ahnost 
any  part  of  the  body  ;  I  have  seen  it  on  the  back,  breast,  fingers,  hand,  thigh, 
and  sole  of  the  foot  It  then  forma  a  fool  ulcer,  the  floor  of  which  is  grey  or 
sloughy,  and  often  coyered  with  large  warty  granulations  and  protuberant 
masHos,  The  base  ia  indurated,  the  edges  raised  and  everted,  and  ofU*n 
papiUary  in  structore  (Fig.  420).  The  discharge  ia  thin  and  scantyi  and 
nniesB  the  sore  ia  treated  by  antiseptic  applications  it  becomes  horribly 
offensive. 
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Iff  miilmjF  CSftBoar  of  tho  SUn  may  arise  from  direct  extension  from  a 
primaij  growth  or  from  a  secondary  glandular  tnmonr.  The  most  marked 
enmples  are  commonly  met  with  in  cancer  of  the  breast.  In  this  disease, 
after  the  primary  tnmonr  has  reached  the  sur&ce,  numerous  smooth,  elevated 
tabetcles  of  a  dusky  red  or  brownish  colour,  may  appear  dotted  in  the  skin 
for  many  inches  around  the  part  first  implicated.  Each  of  these  is  a  small 
nrrfaoos  cancer  identical  in  structure  with  the  primary  growth  in  the  mam- 
mary gland. 

In  other  cases*  fortunately  rare,  the  skin  covering  the  side  of  the  chest  is 
widely  infiltrated  by  the  maUgnant  growth.  It  becomes  smooth,  of  a  brownish- 
red  ooloor,  and  hard  and  rigid,  like  a  piece  of  leather^  from  which  it  has 
received  the  name  of  the  cancerous  cuirass. 

■axoomata  of  tlie  Skin. — ^Various  forms  of  sarcoma  are  met  with  in 

the  skill.    SpindlMxUed  and  raimd-eeUed  sarcoma  are  seen  here  as  in  all 

other  fibrous  structures.    Two  forms,  however,  show  a  special  predilection 

for  the  skin — the  melanotic,  and  the  alveolar.     Melanotic  sarcoma  often 

ooaunenoea  in  some  pigmented  spot,  such  as  a  mole.    It  forms  a  rounded 

tumour,  smooth  on  the  surfiu>e,  and  dark  brown  or  black  in  colour.    It  is 

intenaely  malignant,  and  however  early  it  may  be  removed,  it  is  very  apt  to 

retam  both  locally  and  in  internal  organs.    If  not  removed  it  gradually 

increases  and  at  last  ulcerates,  but  before  this  takes  place  it  often  reaches  a 

ooosiderabk  size.    I  have  met  with  two  instances  of  late  of  this  disease,  one 

00  the  foot,  the  other  on  the  hand,  of  ladies  both  above  seventy  years  of  age. 

iytme  time  after  removal  in  both  cases,  brownish  black  patches  looking  like 

fitains  with  Indian  ink  appeared  on  the  skin  in  the  neighbourhood  of  the 

cicatrix.    These  gradually  developed  into  new  tumours.    In  one  case  hundreds 

of  these  formed  up  the  leg,  varying  in  size  from  a  pea  to  a  filbert.    They 

!»l'iwiy  ulcerated  and  life  was  destroyed,  probably  by  secondary  growth  in  the 

riaoera,  after  a  period  of  about  four  years  from  the  primary  manifestation  of 

the  disease. 

AJtwmtHast  Barooma  of  the  skin  is  rare.  Its  structure  and  general  character 
have  been  already  described  (p.  1003,  Vol.  I.).  It  is  probably  this  tumour  that 
wis  described  by  Scarpa  as  the  ^*  scirrhous  wart,"  as  from  its  hardness  and  the 
l<0stl  and  general  malignancy  it  usually  manifests,  it  closely  resembles  scirrhous 


The  trmUmeni  of  a  malignant  tumour  of  the  skin,  whether  a  cancer  or  a 
vccoma,  consists  in  its  excision  or  in  amputation  of  the  limb  affected.  Its 
Tdttoval  bv  excision  should  be  effected  as  soon  as  its  true  characters  have 
dedared  themselves :  provided  it  be  of  such  a  size,  and  so  situated,  that  it  can 
be  ficdy  removed  with  a  sufficient  stratum  of  subjacent  healthy  parts,  and  a 
wide  border  of  surrounding  skin.  Should  it  be  so  situated  that  its  excision 
thmnigfa  aorrounding  healthy  tissue  is  not  practicable,  the  limb  must  be  ampu- 
tatftl  as  waa  done  in  the  case  depicted  in  Fig.  420.  In  such  circumstances 
the  limb  may  be  removed  at  no  great  distance  above  the  disease  ;  it  not  being 
oeoeanry,  as  in  cases  of  cancer  of  the  extremities  in  which  the  bones  are 
affected,  to  allow  a  joint  to  intervene  between  the  seat  of  operation  and  the 
oaii^ntaot  growth. 

SOO'LE  TtrMOURS  OF  THE  SkIK. — 

nhfofluk — Circumscribed  fibrous  tumours  are  occasionally  met  with  in  the 
Am,  bat  are  not  common. 
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Keloid  is  a  fibroid  growth  not  encapsoledy  but  fusing  with  the  healthy  skin 
at  its  edges.  It  forms  a  flat  tumour,  raised  about  a  line  above  the  surround* 
ing  healthy  skin.  It  is  oval,  rounded  or  irregular,  and  branching  or  radiating 
in  form.  The  sur&ce  is  smooth,  and  white  or  pink  in  tint.  It  is  firm  and 
elastic  in  consistence.  It  arises  without  known  cause  and  most  frequently 
upon  the  trunk  or  extremities  in  persons  otherwise  healthy.  It  is  seldom 
painful,  but  may  give  rise  to  itching  and  burning  sensations.  It  extends 
slowly,  and  although  covering  a  wider  area  sometimes  seems  to  have  under- 
gone a  process  of  contraction  like  a  scar,  the  surrounding  skin  being  drawn  in 
and  wrinkled  or  puckered.  After  reaching  a  certain  size  it  ceases  to  grow. 
It  has  no  tendency  to  ulcerative  or  to  degenerative  changes.  The  treatment  is 
merely  to  allay  uneasy  sensations  by  sedative  applications.  If  excised,  it 
almost  certainly  returns  in  the  scar. 

Closely  allied  to  true  keloid  are  those  fibroid  growths  that  have  a  tendency 
to  sprout  up  in  scars,  constituting  Falsa  Keloid.  It  was  described  also  by 
Sir  Caesar  Hawkins  under  War^  Tumours  of  Cicatrices. 

This  morbid  condition  appears  to  be  simply  an  abnormal  increase  in  the 
activity  of  the  development  of  the  cicatricial  tissue,  which  springs  up  with 
great  luxuriance.  They  are  especially  apt  to  follow  the  irregular  cicatrization 
of  bums,  more  particularly  in  children.  I  have,  however,  seen  them  in  the 
adult,  occasioned  both  in  this  way  and  by  the  irritation  of  a  blister.  The 
warty  cicatricial  tissue  develops  chiefly  on  the  chest  and  neck,  and  is  commonly 
attended  by  much  itching  and  tingling,  often  of  a  most  distressing  character. 
It  is  very  vascular,  bleeding  freely  when  incised.  The  Treatmmt  of  these 
growths  is  not  satisfactory.  As  a  rule,  they  may  safely  be  let  alone.  If  they 
cause  any  annoyance  the  only  treatment  is  to  remove  them  by  the  knife  if 
they  are  so  situated  as  to  make  this  possible,  but  most  commonly  the  new  scar 
assumes  the  same  unhealthy  condition. 

The  disease  known  as  KoUnscnm  Fiteosnm,  in  which  enormous  pendnlona 
tumours  composed  of  hypertrophied  skin  and  subcutaneous  tissue,  has  already 
been  described  (p.  980,  Vol.  I.). 

Osteomata  of  the  Skbi  have  been  described.  They  are  always  atheroma- 
tous cysts,  the  walls  of  which  have  undergone  calcification,  and  occasionally 
true  ossification  in  parts  (p.  968,  Vol.  I.). 

Adenoma  of  the  Skin,  arising  both  from  the  sweat-glands  and  sebaoeoos 
follicles,  have  been  occasionally  met  with.  They  are,  however,  very  rare. 
When  arising  in  connection  with  the  sebaceous  follicles  they  form  lobulated 
masses  of  some  size,  which  after  growing  for  many  years  may  ulcerate  and 
resemble  epithelioma  in  appearance.  On  microscopic  examination,  they  are 
found  to  be  composed  of  a  structure  resembling  a  number  of  greatly  enlarged 
follicles  bound  together  by  a  vascular  connective  tissue. 

atheromatous  and  other  Cysts  have  already  been  described  (p.  967, 
Vol.  I.),  and  Vwri  will  be  described  in  a  subsequent  chapter  with  diseases  of 
the  blood  vessels. 

Moles  are  pigmented  patches  of  variable  size  in  the  skin,  and  always  of 
congenital  origin.  They  are  often  raised  above  the  surface  of  the  surrounding 
skin  and  covered  with  hair,  sometimes  long  and  coarse.  They  cannot, 
be  properly  classed  as  tumours,  as  they  show  no  tendency  to  grow  out  of 
proportion  to  the  rest  of  the  body.  In  later  life,  however,  a  mole  not 
unf  requently  forms  the  starting  point  of  a  tumour.    It  may  gradually  increase 
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in  axe,  becoming  more  and  more  prominent,  and  sometimes  peduncnlated.    It 

mBj  thus  form  a  tumour,  usually  lobulated  or  papillary,  and  more  or  less 

darkly  pigmented.     Fin^y,  from  the  friction  of    the    clothes    it    may 

nloente  and  become  very  troublesome.    A  mole  also  not  uncommonly  forms 

the  seat  of  origin  of  a  sarcoma,  or  more  rarely  of  a  squamous  epithelioma.    A 

mole  requires  no  treatment  unless  it  become  affected  by  one  of  the  complica- 

0008  above  mentioned,  when  it  must  be  at  once  excised.    The  Surgeon  is 

often  consulted  as  to  the  possibility  of  removing  a  disfiguring  mole  from  the 

Uct.    There  is  no  method  by  which  this  can  be  done  without  leaving  a  scar 

in  its  place,  but  if  the  patient  prefer  this  to  the  pigmented  pateh,  the  mole 

may  be  destroyed  by  caustics.    Nitric  acid  and  potassa  f  usa  are  the  two  most 

efficient  apidications,  but  they  should  not  be  applied  in  such  quantity  as  to 

dfisooy  the  whole  sldn,  otherwise  a  puckered  and  rigid  cicatrix  will  result. 

gajMllmnata  of  the  Skin*  or  Warts,  consist  of  elongated  papillae, 
covered  by  strata  of  thickened  and  hardened  cuticle,  usually  situated  about  the 
hands  and  fiioe,  and  chiefly  affecting  young  people  ;  they  appear  in  many  cases 
to  be  simple  overgrowths  of  the  cutaneous  structures,  coming  and  going 
withoot  any  evident  cause.  In  other  cases  they  are  more  permanent,  becoming 
hardened  and  dark  in  colour,  and  continuing  perhaps  through  life. 

The  Treatment  of  warts  is  usually  sufficiently  simple.  They  may  be  readily 
dertroyed  by  the  application  of  caustics  or  astringents  ;  among  the  most  use- 
fnl  of  these,  I  have  found  the  concentrated  acetic  acid  and  the  tincture  of  the 
sesqoicfaloride  of  iron.  Brodie  recommends  a  solution  of  a  drachm  of 
anenioos  acid  in  half  an  ounce  of  nitric  acid.  In  some  cases  they  may  be 
li^!atiired  or  snipped  off  with  advantage. 

CteBM  consist  of  thickened  masses  of  epithelium  accumulated  on  those 
points  on  which  undue  pressure  or  friction  has  been  exercised.  They  result 
from  an  overgiowtii  of  the  epithelium,  consequent  upon  the  abnormal  stimula- 
Utioa  to  which  the  part  is  exposed.  This  is  accompanied  by  some  enlarge- 
ment of  the  papilhe.  The  mass  of  epithelium  is  hard,  dry,  and  scaly.  In  the 
ct!iitral  parts  it  may  lead  to  some  atrophy  of  the  papillee  from  pressure,  and 
cf/Dseqnently  the  homy  mass  assumes  a  conical  form,  with  its  apex  downwards, 
|PiffMln^  on  the  sensitive  cutis  beneath,  and  thus  causing  considerable  pain. 
When  the  com  is  situated  in  places  where  the  secretions  of  the  skin  accumu- 
late sad  keep  it  moist,  as  between  the  toes,  the  excessive  epithelium  forms  a 
mtt  pulpy  mass  which  is  easily  removed,  and  the  enlargement  of  the  papillae  is 
then  very  evident. 

Under  old  and  very  thickened  corns,  it  is  stated  by  Brodie  that  a  small 
bom  is  occasionally  found  ;  this  bursa  may  suppurate,  and  become  very  pain- 
fiL  Corns  are  at  all  times  sufficiently  painful,  but  become  especially  so  if  in- 
fiammation  or  suppuration  take  place  beneath  them  ;  the  accumulation  of  a 
■nsUdiopof  pus  under  the  thickened  cuticle,  which  prevents  its  escape,  giving 
rise  tATeryinten8eagony,andcau8ing  oedema  and  redness  extendingfrom  the  toe 
to  the  fouc,  and  sometimes  up  the  leg.  There  is  a  special  form  of  warty  com 
ihsit  I  have  seen  only  in  the  sole  of  the  foot,  and  which  may  become  the  source 
*A  the  greatest  possible  pain  and  inconvenience  to  the  patient,  preventing  his 
vaDdng,  and  in  fact  completely  crippling  him.  This  com  is  usually  of  small 
«ze  and  circolar  in  shape,  the  neighbouring  cuticle  being  always  greatly 
thk^EZied  and  hardened.  It  is  extremely  sensitive  to  the  touch,  the  patient 
ihrinking  when  it  is  pressed  upon,  as  if  an  exposed  nerve  had  been  injured. 
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On  slicing  it  down  with  a  scalpel,  it  wiU  be  found  to  be  composed  of  soft, 
tongh,  and  white  epidermis,  arranged  in  tufts  or  small  columns,  in  the  centre 
of  each  of  which  a  minute  black  dot  is  perceptible.  Each  tuft  appears  to  be 
an  elongated  and  thickened  papilla,  and  the  black  speck  is  a  small  point  of 
coagulated  blood  which  has  been  effused  into  iL  Around  the  depression  in 
which  each  of  these  corns  is  seated,  the  hardened  cuticle  forms  a  kind  of  walL 

The  Treatment  of  ordinary  corns  consists  in  shaving  or  rasping  them  down 
so  as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  indurated  super- 
ficial ones,  from  giving  rise  to  pain  by  pressure  on  the  papillae  of  the  cutis. 
The  cuticle  may  be  previously  softened  by  dressing  the  toe  with  wet  lint 
covered  with  gutta-percha  tissue.  Belief  may  be  afforded  also  by  removing 
all  pressure  from  bearing  upon  the  com,  by  attention  to  the  shape  of  the  shoe, 
and  by  wearing  a  piece  of  soft  leather  or  of  amadou,  having  a  hole  cut  in  the 
centre  into  which  the  com  projects.  A  soft  com  between  the  toes  is  best 
treated  by  the  application  of  tincture  of  belladonna  after  clearing  away  the 
sodden  epithelium  with  soap  and  water.  It  is  well  to  avoid  the  application  of 
caustics  to  ordinary  corns  ;  injurious  consequences  being  often  produced  by 
these  agents,  especially  in  elderly  people,  in  whom  fatal  gangrenous  inflamma- 
tion  may  be  excited  by  their  action. 

The  painful  papillated  com  of  the  sole  of  the  foot  is  the  only  form  to  which 
an  escharotic  can  be  applied,  and  in  this  no  other  treatment  is  of  any  use,  I 
have  found  the  application  of  either  fuming  nitric  acid  or  potassa  fusa,  so  as 
to  destroy  it  thoroughly,  to  be  the  best  and  speediest  remedy ;  and  as  this  com 
always  occurs  in  young  people  no  danger  attends  their  use. 

If  a  com  suppurate,  it  must  be  softened  by  water  dressing  and  shaved 
down,  and  the  drop  of  pus  let  out  by  puncture  with  a  lancet,  when  immediate 
relief  from  pain  will  result.  If  the  pus  is  not  thus  let  out  it  is  unable  to 
point  through  the  indurated  cuticle,  and  may  burrow  beneath  the  skin  for 
some  distance  before  finding  an  exit.  In  such  case  a  troublesome  sinus  is  left 
which  can  sometimes  be  closed  by  the  injection  of  stimulating  lotions,  or  by 
passing  a  seton  of  two  silk  threads  through  it,  but  more  often  laying  it  open 
is  the  only  efficient  treatment. 

Pebforatino  Ulcer  of  the  Foot. — ^This,  though  not  in  reality  a  disease 
of  the  skin,  is  perhaps  most  conveniently  considered  here.  The  disease 
seems  usually  to  commence  by  a  com  situated  on  the  sole  of  the  foot  opposite 
the  head  of  one  of  the  metatarsal  bones,  usually  the  first.  This,  in  some 
cases  apparently  as  the  result  of  some  injury,  becomes  inflamed  and  suppurates, 
and  a  sinus  is  left  opening  through  the  thickened  cuticle.  If  a  probe  be  passed 
into  this  it  vn\\  be  found  to  lead  to  diy  and  bare  bone  on  one  of  the  phalangeal 
or  metatarsal  bones.  The  dischai^ire  is  scanty  and  scarcely  purulent.  The 
ulceration  may  extend,  forming  a  sore  an  inch  or  more  in  diameter.  This  is 
covered  by  feeble  or  unhealthy  granulations.  The  disease  is  painless,  and  on 
further  examination  the  foot  will  be  found  to  be  more  or  less  widely  anaesthe- 
tic. The  anaesthesia  may  extend  up  the  leg,  but  it  is  never  associated  with 
motor  paralysis.  The  tendency  of  the  disease  is  slowly  to  extend,  causing 
further  destmction  of  the  bones  and  possibly  completely  perforatint;  the  foot. 
The  foot  is  cold,  and  in  most  cases  is  prone  to  sweat  profusely,  tbe  perspira- 
tion being  very  offensive.  Both  feet  may  be  affected,  and  a  similar  disease 
has  been  seen  in  the  hand. 

Michand,  Sonnenburg,  Duplay,  and  more  lately  Savory  and  Butlin,  have 
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pointed  ont  that  the  disease  is  associated  in  many  cases  with  thickening  of  the 
endanenriiim  and  atrophy  of  the  fibres  of  the  nerves  leading  to  the  afPected 
qni.  SaToiy  and  Bntlin  have  brought  forward  evidence  to  show  also  that 
the  aensoiy  fibres  are  chiefly,  if  not  solely,  affected.  Similar  ulcerations  are 
me(  with  in  some  cases  of  locomotor  atoxy.  It  may  therefore  be  concluded 
that  the  primary  cause  of  the  disease  is  impairment  of  nutrition  consequent 
upm  d^enerative  changes  taking  place  either  in  the  nerves  leading  to  the 
aflected  ports  or  in  that  portion  of  the  sensory  columns  of  the  cord  that  is  in 
commanication  with  the  foot.  In  some  respects  it  resembles  the  disease 
known  as  ansBsthetic  leprosy. 

The  TVeatmsnt  consists  in  amputation  of  the  affected  part.  In  order  that 
diis  operation  may  be  effective  it  should  be  done  above  the  area  of  anesthesia 
in  the  foot  or  1^. 
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KXXTBXnS. 


Inflammation  of  the  STerrefl,  or  rather  of  the  Nenrilemma,  is  not  of  very 
unfrequent  occurrence,  being  usually  the  result  of  rheumatism,  of  woundg,  or 
of  strains.  When  Neuritis  is  rheumatic,  it  affects  principally  the  nerves  of  the 
face  and  the  lower  ^tremity. 

Symptoms. — These  consist  of  tenderness  on  pressure  along  the  course  of  the 
nerve,  and  severe  continuous  pains  running  down  its  trunk  and  ramifying 
along  its  branches,  with  occasional  violent  exacerbations,  especially  on  moving 
or  touching  the  part,  and  at  night.  In  very  rare  cases  the  disease  may  assume 
an  acute  form,  with  some  swelling  along  the  course  of  the  nerve,  and  slight 
pyrexia.  Ordinarily  the  affection  is  chronic.  It  is  one  of  the  causes  of 
neuralgia.  On  examination  after  death  in  acute  cases  the  sheath  of  the  nerve 
will  be  found  injected  and  swollen  from  inflammatory  exudation.  In  chronic 
cases  the  neurilemma  may  be  found  indurated  and  increased  in  quantity,  the 
nerve  fibres  being  more  or  less  compressed  by  the  new  fibroid  tissue.  Trau- 
matic neuritis  has  been  already  fully  described  (Vol.  I.,  p.  477). 

Treatment — In  acute  cases  this  consists  in  the  employment  of  antiphlogistic 
means  ;  cupping  or  the  application  of  leeches,  according  to  the  situation,  and 
poppy-  or  belladonna-fomentations.  In  chronic  cases  blistering  or  the  applica- 
tion of  mustard-plasters  along  the  line  of  the  nerve  usually  gives  relief.  The 
part  in  which  the  affected  nerve  is  situated  must  if  possible  be  kept  at  perfect 
rest.  When  the  affection  is  rheumatic,  salicylate  of  soda  is  frequently  of 
great  use  ;  in  some  cases  the  acetous  extract  of  colchicum  is  the  best  remedy  ; 
when  it  is  more  chronic,  and  the  pain  is  chiefly  nocturnal,  iodide  of  potassium 
may  advantageously  be  given. 

BOIATIOA. 

The  characteristic  feature  of  sciatica  is  pain  of  a  neuralgic  character  in 
the  course  of  the  great  sciatic  nerve.  The  affection  is  believed  in  the  great 
majority  of  cases  to  be  due  to  chronic  rheumatic  inflammation  of  the  sheath 
of  the  nerve,  and  some  thickening  of  the  neurilemma  has  been  recognized 
after  death  in  a  few  cases.  In  other  cases  pain  of  a  similar  character  may  be 
the  result  of  pressure  on  the  nerve  by  tumours  in  the  pelvis  or  gluteal  region, 
or  occasionally  from  affection  of  the  cord  or  disease  of  the  spine  in  the  lower 
lumbar  or  sacral  region.  Sciatica  is  most  common  in  young  adults,  and 
frequently  arises  from  exposure  to  cold  or  damp. 

The  Symptoms  of  sciatica  are  pain  in  the  buttock,  back  of  the  thigh,  and 
the  leg  below  the  knee.  The  pain  may  amount  merely  to  uneasiness,  or  be 
intense  and  paroxysmal.  It  is  usually  aggravated  by  movement^  often  to 
such  an  extent  as  to  render  locomotion  impossible.    When  the  pain  extends  to 
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the  foot  it  is  felt  chiefly  on  the  outer  side,  the  inner  being  supplied  by  the 
li»a^  saphenous  nerve  from  the  lumbar  plexus.  By  pressing  with  the  point  of 
the  fingi^,  tend^rQess  will  be  found  in  the  course  of  the  nerre.  This  is  most 
maiked  in  the  hollow  between  the  trochanter  and  the  tuberosity  of  the 
ischhun,  and  down  the  back  of  the  thigh.  The  external  popliteal  nerve  is 
ak)  sometinies  acutely  tender  where  it  winds  round  the  upper  end  of  the 
Sl4ilsw  When  ihe  patient  is  lying  on  his  back,  if  the  limb  be  raised  with  the 
knee  extended,  acute  pain  is  felt  in  the  buttock  as  soon  as  the  sciatic  nerve 
:ibcomeB  tense.  If  now  the  knee  be  flexed  so  as  to  relax  the  nerve,  flexion  of 
the  hip  can  be  carried  considerably  further  without  pain.  Numbness  in  some 
r.f  the  parts  supplied  by  the  nerve  is  not  uncommon,  especially  on  the  outer 
Fide  of  the  foot.  Motor  paralysis  never  results  from  simple  sciatica,  but  there 
may  be  some  weakness  or  even  wasting  of  the  limb  from  want  of  use.  The 
affection  is  very  chronic,  often  lasting  many  weeks  or  even  months. 

The  Diagnaais  of  sciatica  is  made  by  attention  to  the  above  symptoms.  It 
k  most  frequently  confounded  with  strumous  disease  or  chronic  rheumatic 
^knhhtis  of  the  hip.  The  distinction  is  in  most  cases  easily  made  by  observing 
that  the  movements  of  the  hip- joint  are  free  and  unaccompanied  by  pain^ 
imWtt  flexion  is  carried  to  such  an  extent  as  to  render  the  nerve  tense.  In 
Tbeumatoid  arthritis  the  grating  felt  in  the  joint  on  movement  will  usually 
indicate  the  nature  of  the  disease  ;  with  the  *'  lightning  pains ''  of  locomotor 
ataxy  ft  must  not  be  confounded*  In  all  cases  of  sciatica  a  careful  examina- 
tion oi  the  buttock  must  be  made  for  a  tumour  in  that  region  ;  the  lower 
fttit  oi  the  spine  must  be  examined  for  signs  of  caries,  and  the  flnger  might 
rje  passed  into  the  rectum  to  feel  for  a  pelvic  tumour,  as  in  these  conditions 
local  treatment  directed  to  the  course  of  the  nerve  could  be  of  but  little  use. 

Tnaim^ni. — The  constitutional  treatment  already  described  for  rheumatic 
Tfr^tis  must  be  adopted.  The  limb  must  be  ^vrapped  in  flannel.  Counter- 
irritation  along  the  line  of  the  nerve  in  the  early  stages  by  mustard-plasters, 
and  later  on  by  blisters  is  most  useful.  Hot  baths  usually  give  considerable 
nrlief.  Stimulating  appUcations,  as  the  ammonia  or  compound  camphor 
hnimenty  may  be  of  use  ;  and  sedatives,  as  the  opium  or  belladonna  liniment, 
may  esie  the  pain,  but  they  do  little  to  cure.  Hypodermic  injections  of 
morphia  should  be  resorted  to  only  when  the  patient  is  suffering  from  want  of 
>reep  due  to  the  pain.    They  exert  no  curative  influence. 

1/  the  constitutional  treatment  and  external  applications  fail,  as  they  very 
frequently  do,  two  modes  of  treatment  may  be  adopted,  acupuncture  and 
^erfe-streiching. 

Ae«p«Betnz«  is  thus  performed.  The  patient  is  laid  on  his  face,  and  the 
U3idf^  points  of  the  nerve  found  by  pressure.  Long  fine  needles  are  then 
thrust  in  so  as  if  possible  to  puncture  the  nerve.  When  the  needle  touches 
the  nerve  the  patient  complains  of  a  sudden  pain  down  the  thigh.  The 
nnmber  of  the  needles  used  should  not  exceed  six.  They  may  be  left  in  for 
a  few  fldnotes.    This  treatment  sometimes  gives  permanent  relief. 

Oar  last  resource  is,  however,  Btretching  tlia  Sciatic  ITerve.  This 
opendon  has  been  more  successful  in  sciatica  than  in  any  other  painful 
&l&ction  for  which  it  has  been  undertaken.  Nocht  has  collected  24  cases  : 
f  these  16  were  quickly,  5  slowly,  relieved,  in  2  the  operation  failed,  and  1 
(hsd.  MaFBhftli  fyiis  that  of  9  cases  which  occurred  in  University  College 
Hoqstsi,  4  were  decidedly  improved,  4  partially  cured,  and  1  failed. 

c  2 
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The  operation  is  thns  performed.  The  patient  is  laid  upon  his  face 
and  a  vertical  incision,  about  three  inches  in  length,  is  made  a  little  above 
the  middle  of  the  back  of  the  thigh.  The  deep  fascia  is  opened  and  the 
contiguous  borders  of  the  semi-tendinosus  and  biceps  are  separated  with 
the  finger.  The  wound  being  now  held  open  by  copper  spatulas,  the  sciatic 
nerve  comes  into  view  and  is  raised  out  of  the  wound  by  passing  the 
finger  beneath  it,  the  knee  being  flexed  to  relieve  it  from  tension.  It  is  then 
pulled  forcibly  in  both  directions.  Marshall  has  demonstrated  that  any  force 
which  can  be  apphed  while  holding  the  nerve  between  the  finger  and  thumb 
may  safely  be  used.  The  experiments  of  Johnson,  Trombetta,  Ceccherelli,  and 
others,  have  shown  that  the  breaking  strain  of  a  healthy  nerve  is  never  under 
eighty  pounds.  The  wound  after  the  operation  must  be  carefully  drained  and 
dressed  by  some  antiseptic  method,  and  it  is  better  to  apply  an  anterior  splint 
for  a  week  or  ten  days. 

Some  Surgeons  prefer  exposing  the  nerve  at  a  higher  point,  below  the  lower 
border  of  the  gluteus  maximus.  If  the  operation  be  performed  at  this  point, 
the  whole  of  the  ham-string  muscles  must  be  drawn  together  to  the  inner  side 
of  the  wound,  and  the  nerve  sought  for  external  to  them.  If  necessary,  the 
lower  fibres  of  the  gluteus  may  be  divided.  There  is  no  particular  advantage 
in  this  mode  of  operating,  and  the  resulting  wound  is  deeper  and  more  difficult 
to  treat  owing  to  its  situation. 

Trombetta  and  Billroth  have  suggested  stretching  the  nerve  by  means  of 
forcible  flexion  of  the  hip  with  the  knee  extended  and  the  foot  flexed.  That  a 
very  great  strain  can  be  put  upon  the  nerve  in  this  way  is  evident,  and  the 
method  might  very  well  be  tried  before  proceeding  to  the  more  severe  opera- 
tion just  described.  It  is  best  done  by  flexing  the  thigh  fully  on  to  the 
abdomen  with  the  knee  bent,  and  then,  while  the  thigh  is  fixed,  extending 
the  leg. 

The  mode  of  action  of  nerve-stretching  in  sciatica  is  uncertain.  The  con- 
ductivity of  the  sciatic  nerve  is  not  affected  at  all,  or  only  to  a  very  slight 
degree,  by  force  used  in  the  operation.  It  has  been  suggested  that  it  acts  by 
breaking  down  adhesions  either  amongst  the  fibres  or  between  the  sheath  and 
surrounding  structures.  Marshall  believes  it  acts  by  stretching  or  even 
rupturing  the  small  nervi  nervorum  ramifying  in  the  neurilemma  and  in  the 
epineurium,  which  must  be  more  or  less  implicated  and  pressed  upon  by  any 
inflammatory  growth  or  exudation  in  chronic  neuritis. 


VenralgiA  frequently  occurs  in  surgical  practice,  either  complicating  other 
diseases,  or  as  a  distinct  affection  simulating  doeely  various  organic  lesions, 
more  especially  of  joints  and  bones. 

Symptoms. — ^The  pain  in  neuralgia  is  the  essential  symptom.  It  may  be 
of  two  kinds ;  either  following  anatomically  the  course  of  a  nerve  and  the 
distribution  of  its  filaments ;  or  affecting  a  considerable  portion  of  the 
sar&ce  without  reference  to  any  special  nerve.  It  is  of  all  degrees  of 
severity,  sometimes  moderate,  sometimes  unbearable,  even  by  those  who 
possess  the  greatest  fortitude ;  when  severe,  it  usually  comes  on  suddenly, 
with  a  kind  of  shock,  and  continues  of  a  sharp,  darting,  or  tearing  charac^ 
tor,  coursing  along  the  trunk  or  ramifications  of  the  affected  nerve,  the 
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dntribotion  of  which  may  often  be  difitinctlj  indicated  by  the  direction  the 
pain  takeai  It  is  often  accompanied  by  other  sensationB,  Buch  as  a  tickling, 
wnarting,  or  creeping  feeling  on  the  affected  snrface  ;  it  is  in  some  instances 
ictkTed  by  piesBOie,  in  others  increased  by  the  slightest  touch  or  movement  of 
the  part.  Oocasionally  there  is  spasm  in  the  muscles  supplied  by  the  affected 
DeiTe ;  in  other  cases,  there  are  heat  and  redness  of  the  surface,  with  increased 
■eoction  from  the  neighbouring  organs,  as  a  flow  of  saliva  or  tears  when  the 
oores  of  the  jaw  or  eye  are  implicated.  The  duration  of  an  attack  may  vary 
fitm  a  few  moments  to  many  days  or  months.  The  pain  is  most  commonly 
intermittent  or  remittent ;  it  is  often  irregularly  so,  but  in  some  instances  the 
periodicity  is  well  marked* 

SiTUATioxB. — ^This  disease  may  affect  almost  any  part  of  the  body  ;  it  is 
most  commonly  seated  distinctly  in  the  trunk  and  branches  of  a  nerve.    The 
divisions  of  the  fifth  pair  are  the  most  frequent  seat  of  neuralgia  ;  the  pain 
may  extend  to  the  whole  of  the  branches  of  this  nerve  on  one  side  of  the  head 
and  face,  bat  more  commonly  it  is  confined  to  one  of  its  principal  divisions, 
SDch  as  the  infraorbital,  which  is  especially  liable  to  be  affected ;  in  many  in- 
stances it  is  seated  in  the  temporal  and  dental  nerves.    Not  unfrequently 
•ome  of  the  terminal  twigs  alone  of  one  of  these  nerves  become  the  seat  of 
intense  pain  ;  thns  occasionally  the  affection  is  found  limited  to  a  patch  on 
the  chec^  brow,  or  temple,  from  which  it  scarcely  ever  shifts.    The  posterior 
bnnches  of   the   dorsal  spinal  nerves,  and  the  intercostals,  are  also  very 
oommoDly  affected,  though  not  to  the  same  extent  as  the  fifth  pair.    In  other 
cases  the  whole  of  an  organ,  or  part,  becomes  the  seat  of  neuralgia,  though  no 
one  nerve  may  ^pear  to  be  distinctly  implicated  ;  thus  the  testes,  the  breast, 
the  ntoine  organs,  or  one  of  the  larger  joints,  as  the  hip  or  knee,  are  occa- 
fioDally  the  seats  of  severe  suffering  of  this  kind.    Extreme  cutaneous  sen- 
sibitity  is  a  marked  featnre  in  some  cases  ;  the  patient  wincing  and  suffering 
ATerely  whenever  the  skin  is  pinched  or  touched,  however  lightly. 

CacssSw — ^The  causes  of  this  painful  affection  are  very  various ;  they  may 
be  cvmsdtntional  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
bat  is  almost  invariably  associated  with  want  of  power,  unless  it  be  occasioned 
by  lome  local  mechanical  cause.  Depressing  influences  of  all  kinds  are  especially 
apt  CO  produce  it ;  thus,  debilitating  diseases,  mental  depression,  and  particu- 
larly eipogare  to  malaria,  are  common  occasioning  causes  ;  those  forms  of  the 
disease  that  arise  from  malarial  influences,  or  from,  exposure  to  simple  cold  and 
wet,  naoally  aasume  a  very  intennitting  or  periodical  character,  and  are  com- 
monly seated  in  the  nerves  of  the  head.  The  hysterical  temperament  very 
fieqnently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There  is  no 
constitatioaal  condition  with  which  neuralgia  is  more  frequently  associated 
than  with  ansemia :  hence  its  frequency  in  females.  As  Bomberg  somewhat 
poeticaOy  says,  ^  Neuralgia  is  the  prayer  of  the  nerve  for  healthy  blood." 
TarioQs  aooroes  of  peripheral  trrttatian,  as  loaded  bowels,  the  irritation  of 
wanM,  carious  teeth,  uterine  disease,  and  calculus,  may  be  recognized  as 
prodndng  some  of  the  more  obscure  varieties  of  the  disease. 

Xenralgia  may  arise  also  from  any  compression  exercised  upon  the  trunk  of 
a  nerve ;  and  in  this  way,  indeed,  some  of  the  more  intractable  forms  of  the 
s&ctioo  have  thetr  origin.  Thus,  thickening  of  the  neurilemma,  the  pressure 
rjf  s  tomoar  of  ^nj  kind,  or  of  a  piece  of  dead  bone,  may  give  rise  to  the  most 
pm  in  the  part  supplied  by  the  irritated  nerve  ;  and  it  is  not  impro- 
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bable  that,  in  many  of  the  cases  of  nenralgia  in  the  branches  of  the  fifth  nerve, 
pain  may  be  owing  to  periosteal  inflammation,  or  to  some  other  disease  of  the 
osseous  canals  through  which  the  divisions  of  the  nerve  pass. 

DiAGXOSis. — The  diagnosis  of  neuralgia,  though  usually  effected  without 
any  difficulty,  is  in  some  cases  a  little  embarrassing,  as  the  pain  may  occasionally 
simulate  that  of  organic  disease  or  inflammation  of  the  part.  From  organic 
disease  of  the  part  that  is  the  seat  of  suffering,  such  as  the  hip,  the  knee,  the 
testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by  the  co-exist- 
ence of  heightened  cutaneous  sensibility,  the  existence  of  the  hysterical 
temperament,  and  the  absence  of  the  other  signs  that  would  accompany  lesion 
of  structure  in  the  part  affected.  From  inflammatian  the  diagnosis  is  usually 
sufficiently  easy,  by  attending  to  the  intermittent  character  of  the  neuralgic 
pain,  to  its  occurrence  in  hysterical  temperaments,  and  to  the  absence  of  the 
constitutional  symptoms  of  inflanmiation.  But  occasionally,  when  local 
inflammatory  irritation  is  conjoined  with  the  neuralgia,  the  diagnosis  is 
difficult.  Here  the  presence  of  cutaneous  hypersesthesia  and  the  relief  of  the 
pain  by  firm  pressure  will  indicate  neuralgia ;  whereas,  in  inflammation,  there 
is  no  tenderness  of  surface,  but  the  suffering  is  aggravated  by  deep  pressure. 

Treatment. — The  treatment  of  neuralgia  must  have  reference  to  its  cause, 
and  will  be  successful  or  not  according  as  this  may  be  more  or  less  readily 
removed.  So  long  as  the  conditions  that  primarily  occasion  the  disease  sub- 
sist, the  pain  is  likely  to  continue  :  and  if  these  conditions  be  irremovable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.  When  it  arises  from  any  central 
nervous  affection,  there  may  be  fear  of  the  ultimate  occurrence  of  disease  of  a 
more  serious  type,  such  as  epilepsy,  insanity,  &c. 

When  it  occurs  as  the  consequence  of  anaemia,  or  in  the  hysterical  tempera- 
ment, the  administration  of  the  more  stimulating  and  stronger  preparations  of 
iron,  such  as  the  sulphate  or  the  perchloride,  or  the  mistura  ferri  oomposita, 
either  alone  or  in  combination  with  quinine,  with  attention  to  the  state  of  the 
bowels  and  of  the  uterine  functions,  and  a  general  tonic  regimen  calculated  to 
brace  and  improve  the  general  health,  such  as  sea-bathing,  the  cold  douche  or 
cold  sponging,  will  be  of  essential  service.  In  some  of  these  cases  the  combinations 
of  zinc,  especially  the  valerianate,  with  the  foetid  gums,  will  remove  the  disease 
when  iron  does  not  influence  it  much.  At  the  same  time,  the  application  of 
belladonna  or  aconite  plasters,  or  the  inunction  of  these  liniments  may  be  of 
service.  When  the  neuralgia  is  distinctly  periodical,  quinine  in  ftall  doses,  or  the 
liquor  arsenicalis,  will  usually  effect  a  speedy  cure.  When  it  is  rheumatic, 
occurring  in  debilitated  subjects,  and  attended  by  distinct  nocturnal  exacerba* 
tions  of  pain,  no  remedy  exercises  so  great  an  impression  upon  it  as  the  iodide 
of  potassium,  especiaUy  when  administered  in  combination  with  quinine. 
In  the  more  severe  and  protracted  forms  of  the  disease,  relief  may  be  occa- 
sionally obtained  by  attention  to  the  state  of  the  liver  and  digestive  organs,  by 
a  course  of  some  of  the  more  purgative  mineral  waters,  and  by  the  occasional 
adminlBtration  of  aloetics,  followed  by  tonic  remedies. 

Local  applications  of  a  sedative  kind,  such  as  chloroform,  belladonna,  aconite, 
opium,  &c.,  are  often  useful  adjuncts  to  constitutional  treatment.  By  &x  the 
readiest  mode  of  affording  relief  locally  is  the  hypodermic  injection.  Not  more 
than  from  one-sixth  to  a  quarter  of  a  grain  of  morphia  should  at  flrst  be  used 
at  one  time,  and  the  action  of  this  small  dose  is  often  very  powerfbl.    More 
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than  this,  it  is  unsafe  to  begin  with  ;  bnt  the  quantity  may  be  enormously 
incnasecL  I  have  had  a  patient  who,  to  relieve  the  pains  attending  cancer  of 
the  TCctmn  and  anus,  required  no  less  than  six  grains  to  be  injected  every 
twdfth  hour,  for  several  months.  In  some  cases  a  single  injection  has  cured 
neozaigia  which  has  resisted  all  other  means.  Relief  may  often  be  obtained 
by  Ihe  oae  of  electricity  in  the  form  of  the  continuous  current.  The  positive 
vpooge  must  be  implied  to  some  convenient  place  near  the  seat  of  pain,  while 
the  neuralgic  spot  is  gently  rubbed  with  the  negative  until  the  skin  is  reddened. 
In  exceptional  cases  the  relief  is  permanent. 

In  many  cases  all  these  means,  however,  are  unfortunately  unavailing,  and 
the  sufferer  is  doomed  to  an  existence  of  almost  constant  pain,  except  at  times 
iriiei  the  disease  appears  to  cease  of  itself,  or  has  its  intensity  blunted  by  the 
administration  of  the  more  powerful  sedatives,  such  as  morphia  hypodermically, 
or  veratria,  aconite,  or  atropine  externally.  In  these  distressing  cases  the 
soiferer  is  ready  to  grasp  at  any  means  of  relief  that  is  held  out  to  him  ;  and 
atrstelua^  of  tha  aJfacted  narre  is  now  frequently  undertaken  in  the  hope 
of  relieving,  if  not  completely  removing  the  affection.  This  operation  has 
already  been  described  (p.  479,  Vol.  I.).  It  was  there  pointed  out  that  the 
elfeet  produced  differs  considerably,  according  to  the  size  of  the  nerve  operated 
on.  In  small  nerves,  such  as  those  of  the  face,  the  conductivity  of  the  nerve 
is  abolished  as  completely  as  if  it  had  been  divided,  but  as  its  continuity  is 
not  inteimpted,  repair  always  takes  place,  and  after  a  time  its  function  is 
restoied.  In  the  larger  nerves,  even  when  considerable  force  is  used,  the  con- 
doctiTity  is  not  completely  abolished,  although  it  may  be  modified  for  a 
time.  It  is  only  when  gieat  force  is  used  that  the  breaking  up  of  the 
medallarj  sheath  observed  by  Leuterman  and  Horsley  takes  place.  We 
have  seen  that  in  sciatica,  in  which  the  disease  is  seated  in  the  actual 
tnmk  of  the  nerve,  great  benefit  is  usually  derived  from  nerve-stretching,  and 
probably  the  same  result  may  be  hoped  for  when  a  similar  condition  exists  in 
other  nerves.  In  the  majority  of  cases  of  neuralgia,  however,  the  cause  is 
eitha*  some  peripheral  irritation  of  the  terminal  branches  or  some  central 
and  in  these  but  little  is  to  be  expected  from  the  operation.  In  the 
there  might  be  temporary  relief  until  repair  of  the  nerve  was 
and  in  the  latter,  although  experience  has  shown  that  there  is 
iomedmes  some  improvement,  this  is  only  of  the  most  temporary  character. 

When  stretching  has  failed,  aeetUm  of  alfeoted  nerve  is  not  unfrequently 
teeommended  as  a  last  chance  of  the  removal  of  the  disease.  Simple  section 
of  the  smaDer  nerves  is  now  replaced  by  stretching,  which,  as  has  just  been 
iUted,  temporarily  abolishes  tbeir  conductivity.  Division  is  undertaken  with 
the  intention  of  permanently  destroying  the  continuity  of  the  nerve,  and  to 
enaore  this  about  a  third  or  half  an  inch  of  the  trunk  must  be  out  away.  As 
with  stretching,  however,  it  is  clear  that  the  operation,  though  occasion- 
atty  prodnctiTe  of  temporary  relief,  cannot  in  most  cases  be  expected  to 
benefit  the  patient  permanently  ;  for  by  it  the  cause  of  the  neuralgia  is 
DOS  removed,  and  it  can  consequently  be  of  service  only  when  the  pain  is 
peripheral,  occasioned  by  some  local  irritation  existing  between  the  part  cut 
sad  the  terminal  branches  of  the  nerve.  If  the  neuralgia  depend  on  any 
oeatial  caose,  or  on  local  irritation  existing  higher  up  than  the  point  divided, 
the  opefation  mnst  eventually  be  useless.  Thus,  if  the  source  of  irritation  exist 
ia  the  terminal  bnmchea  of  the  infraorbital  nerve,  the  division  of  this  trunk 
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might  be  useful ;  but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
nerve  may  be  subjected  in  its  passage  through  its  canal  by  a  carious  state  of 
the  bones,  or  by  disease  of  the  periosteum,  it  would  be  unayailing ;  though  it 
is  a  remarkable  f act,  that  it  not  unf requently  happens  that  there  is  after  these 
operations  a  temporary  cessation  of  pain  for  a  few  weeks  or  months.  In 
some  of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branch  operated 
on  to  another  division  of  the  same  trunk  ;  thus,  if  the  infraorbital  have  been 
divided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  pain.  Or 
this  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided ;  thus, 
after  amputation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump, 
and  again  when  this  is  removed  a  second  or  even  third  time. 

Facial  XTenralgia  is  the  most  common  form  of  the  disease.  It  may  affect 
any  one  of  the  branches  of  the  fifth,  or  in  extreme  cases  almost  every  part  at 
the  same  time.  The  various  divisions  of  this  nerve  have,  therefore,  been  most 
frequently  stretched  or  divided  for  neuralgia,  and  it  is  necessary  briefly  to 
describe  the  operative  procedure  required  in  the  case  of  each  nerve. 

First  or  OphthaJLuio  DiYision  of  the  Fifth. — It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched  or 
divided.  The  frontal  divides  about  the  middle  of  the  orbit  into  the  supra* 
trochlear  and  supra-orbital  branches.  The  supra-trochlear  is  too  small,  and, 
as  a  rule,  too  much  broken  up  into  branches  to  be  isolated  and  stretched.  The 
supra-orbital,  on  the  other  hand,  leaves  the  orbit  usually  as  a  single  trunk,  and 
can  be  isolated  without  difficulty.  The  position  of  the  nerve  is  recognized  by 
feeling  for  the  supra-orbital  notch,  through  which  it  passes.  The  nerve  may 
be  stretched  subcutaneously  by  making  a  small  puncture  with  a  tenotome 
about  a  quarter  of  an  inch  on  one  side  of  the  notch.  A  blunt  hook  is  inserted 
through  this  and  forcibly  scraped  along  the  bone  until  its  point  has  passed  the 
line  of  the  nerve.  The  skin  of  the  forehead  must  be  pulled  upwards  so  as  to 
make  it  tense,  and  there  will  then  be  no  difficulty  in  ascertaining  by  the  sense 
of  resistance  whether  the  nerve  has  been  hooked  or  not.  If  it  be  felt  upon 
the  hook,  the  skin  of  the  forehead  being  pulled  forcibly  upwards,  the  nerve 
may  be  firmly  stretched. 

Section  of  the  supra-trochlear  and  supra-orbital  branches  can  be  done  sub- 
cutaneously by  inserting  a  tenotome  about  half  an  inch  external  to  the  line  of 
the  latter  nerve,  and  passing  it  inwards  nearly  to  the  root  of  the  nose.  In 
withdrawing  it  a  firm  incision  must  be  made  along  the  margin  of  the  orbit, 
keeping  slightly  to  the  frontal  side  in  order  to  avoid  wounding  the  palpebral 
ligament,  which  might  be  followed  by  considerable  extravasation  of  blood  into 
the  loose  tissue  of  the  orbit. 

To  expose  the  supra-orbital  nerve  the  skin  of  the  forehead  must  be  drawn 
up  and  the  eyelid  down,  and  a  curved  incision  about  three^uarters  of  an  inch 
in  length  must  be  made  parallel  to  the  eyebrow  and  a  little  below  it,  the  centre 
of  the  wound  being  opposite  the  notcL  The  fibres  of  the  orbicularis  pal- 
pebrarum may  then  be  separated  by  a  blunt  instrument,  and  the  nerve  exposed 
as  it  leaves  the  orbit  lying  closely  upon  the  bone.  It  may  then  be  stretched, 
or  a  piece  cut  out  as  desired.  Care  must  be  taken  not  to  wound  the  palpebral 
ligament,  otherwise  blood  may  be  extravasated  into  the  orbit  and  suppuration 
follow. 

The  Bocoad  or  Superior  Kaxillazy  Branch  of  the  Fifth. — ^This  nerve, 
after  crossing  the  spheno-maxillary  fossa,  enters  a  canal  in  the  floor  of  the 
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orbit,  and  appean  on  the  &ce  through  the  infra-orbital  foramen.  The  nerve 
hag  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  spheno- 
coaxillaiy  foosa.  The  sitoation  of  the  infi*a-orbital  foramen  is  found  by  draw- 
iof  a  line  from  the  snpra-orbital  notch  to  the  interval  between  the  two 
bicQBpid  teeth  of  the  lower  jaw.  This  line  crosses  the  infra-orbital  foramen, 
and  is  prolonged  will  show  the  position  also  of  the  mental  foramen.  The 
m6»-orbital  foramen  is  situated  about  half  an  inch  below  the  lower  margin 
of  the  orbtt.  The  nerve  lies  rather  deeply,  but  can  be  stretched  subcutane- 
(.Qfllj  in  the  same  way  as  the  supra-orbital,  by  puncturing  the  skin  with  a 
tenotome  and  grappling  for  the  nerve  with  a  blunt  hook,  the  point  of  which  is 
made  to  scrape  along  the  bone  below  the  foramen.  When  stretching  it,  the 
cpper-Iip  and  cheek  must  be  drawn  forcibly  downwards.  Subcutaneous  section 
can  be  done  in  the  same  situation  with  a  tenotome.  To  expose  the  nerve  a 
carved  incision,  arranged  so  as  to  fall  into  the  lines  of  the  face,  and  about  one 
inch  in  length,  should  be  made  with  its  mid-point  over  the  foramen.  After 
dividing  the  skin  the  levator  labii  superioris  must  be  cut  through,  and  the 
nerve  then  comes  into  view,  and  when  the  bleeding  has  been  arrested,  can  be 
exposed  clearly  and  stretched  or  a  piece  cut  out.  This  operation,  however, 
can  be  of  little  nse  when  the  teeth  are  the  seat  of  the  neuralgic  pain,  as  the 
antmor  dental  nerve  is  not  affected  by  it.  To  divide  this,  it  is  recommended 
l»v  Malgaigne  to  make  the  incision  parallel  to  the  margin  of  the  orbit  and 
immediately  below  it.  A  few  fibres  of  the  orbicularis  palpebrarum  are  cut 
throogh,  the  origin  of  the  levator  labii  superioris  turned  down  and  the  nerve 
thos  exposed  at  the  foramen.  The  palpebral  ligament  is  then  separated  from 
the  margin  of  the  orbit,  and  pushed  upwards  with  the  fat  and  the  eyeball  so 
as  to  expose  the  floor  of  the  orbit.  The  nerve  is  next  cut  through  as  it  lies  in 
:he  canal  in  the  floor  of  the  orbit,  with  a  strong  tenotome,  which  is  made  to 
pimetnite  the  antrum,  and  the  terminal  branch  being  seized  in  a  pair  of 
forceps  at  the  infra-orbital  foramen,  it  is  forcibly  dragged  out  of  the  canal  by 
which  the  anterior  dental  branches  are  ruptured.  The  free  part  is  then  cut 
c'ff.  This  operation  is  apt  to  be  followed  by  suppuration  in  the  antrum  and 
orbit.  Langenbeck  and  Hiiter  have  recommended  that  instead  of  opening  up 
the  orbit,  the  nerve  should  be  divided  subcutaneously  just  before  it  enters  the 
canaL  To  do  this  a  puncture  is  made  in  the  skin  immediately  below  the 
enter  oommisanie  of  the  lids,  and  a  blunt  tenotome  is  pushed  backwards  and 
downwards  till  its  point  is  felt  to  be  in  the  spheno-maxillary  fissure.  The 
nerve  is  then  pulled  forcibly  where  it  has  been  exposed  at  the  infra-orbital 
funmen,  while  the  tenotome  is  made  to  shave  along  the  maxillary  border  of 
the  fivme.    As  soon  as  the  trunk  is  divided,  it  will  pull  out  of  the  canal. 

Lastly,  Bnms,  Liicke,  Lessen,  and  others,  have  exposed  and  divided  the 
Derre  in  the  spheno-maxillary  fossa.  In  order  to  do  this,  an  incision  is  com- 
menced jost  behind  the  middle  of  the  outer  margin  of  the  orbit,  and  carried 
dorawds  to  a  point  opposite  the  last  upper  molar.  From  the  upper  end  of 
this  aaocber  is  carried  backwards  to  the  root  of  the  zygoma.  The  malar  bone 
and  sjgoma  are  cut  through,  and  the  arch  turned  down  with  the  masseter 
ntsched.  The  &t  beneath  is  then  pushed  back,  and  if  necessary  some  of  the 
Smt  ^  the  tempoml  muscle  which  are  inserted  into  the  posterior  part  of  the 
ouroiioid  process  of  the  jaw  are  divided.  The  posterior  part  of  the  superior 
aoziDa  is  then  recognized  and  followed  upwards  and  baclni'ards  to  the  spheno- 
s;axil]si7  fossa.    The  nerve  is  then  raised  with  a  blunt  hook  and  divided,  as 
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lar^e  a  piece  as  possible  being  removed.  As  the  internal  maxillary  artery  and 
a  plexus  of  veins  which  lie  in  the  &t  may  cause  troublesome  haemorrhage, 
the  dissection  should  be  carried  out  with  a  blunt  instrument.  After  the 
operation  the  malar  bone  is  replaced  and  secured  by  sutures.  In  some  of  the 
cases  in  which  the  operation  has  been  performed  considerable  stiffness  of  the 
jaw  has  been  left. 

Other  methods  also,  including  partial  resection  and  replacement  of  the 
npper  jaw,  have  been  recommended. 

Tliird  or  Znferior  Maadllaxy  DiTision  of  tho  nffeh.— The  three 
chief  divisions  of  this  nene,  the  lingual,  inferior  dental,  and  auriculo-tem- 
poral,  have  all  been  submitted  to  operative  treatment  in  neuralgia.  The 
Ungual  is  easily  reached  from  within  the  mouth.  It  runs  obliquely  forwards 
to  the  side  of  the  tongue  from  a  point  immediately  internal  to  the  last  molar 
tooth.  It  is  covered  only  by  the  mucous  membrane,  and  forms  a  distinct 
ridge  if  the  tongue  be  pulled  forcibly  outwards  and  to  the  opposite  side.  In 
this  situation,  the  nerve  can  readily  be  seized  and  stretched  by  means  of  a 
blunt  hook  forced  through  the  mucous  membrane,  the  tongue  being  forcibly 
drawn  to  the  opposite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  by  putting  the  nerve  on  the  stretch,  and  passing  a  cun^ed  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a  piece,  a  longitudinal  incision  should  be  made  through 
the  mucous  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
with  a  blunt  hook. 

The  menial  branch  of  iJis  infenar  dental  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a  puncture  in  the  skin  opposite  the  first  bicuspid  at  such  a  level  as  not 
to  penetrate  the  mouth.  A  blunt  hook  is  inserted  through  this,  and  forcibly 
sora|)ed  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  pulled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a  piece  cut  out  if  desired  by  a  small  incision  in  the  same 
situation. 

The  main  irtmk  of  Uie  mfmor  denial  nerve  has  in  some  cases  of  intense 
and  persistent  neuralgia  been  divided  by  dissecting  up  a  flap  over  the  ramus 
of  the  lower  jaw,  applying  a  trephine  to  the  bone  so  exposed,  and  cutting  out  a 
portion  of  it  over  that  part  where  the  nerve  enters  the  dental  canal,  which  is 
thus  laid  bare  ;  when  a  portion  of  the  nerve  may  be  excised,  by  being  raised 
on  a  director,  and  snipped  away  with  scissors. 

The  AtinculO'ieinporal  I^ert*i  can  be  reached  only  where  it  crosses  the  root 
of  the  zygoma  after  emerging  from  above  the  parotid  gland.  It  lies  immedi- 
ately behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a 
small  incision  parallel  to  its  course,  and  immediately  in  front  of  the  tragus, 
care  being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not 
be  attempted  for  fear  of  injuring  the  temporal  artery. 

The  value  of  these  operations  is  still  somewhat  doubtful.  Many  cases  of 
permanent  cure  have  been  recorded,  and  temporary  relief  lasting  for  weeks  or 
monttis  very  commonly  results.  No  hesitation  need  therefore  be  felt  in 
undertaking  the  less  serious  proceedings,  such  as  subcutaneous  stretching  or 
exposure  and  division  of  the  terminal  branches.  The  more  extensive  opera- 
tions, such  as  exposing  the  superior  maxillary  in  the  spheno-maxillaiy  fossa. 
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or  tbe  inferior  dental  in  the  canal,  should  be  reserved  for  very  extreme  cases 
in  whidi  all  milder  proceedings  have  failed.  Wood,  of  New  York  has  sue- 
ceasfallj  divided  the  snperior-mazillarj  nerve  near  the  foramen  rotundnm. 
In  one  case  of  his  which  I  have  seen,  a  complete  cure  was  effected ;  the 
patient,  a  heaitbj  man,  being  entirely  iree  from  the  neuralgia  one  year  and  a 
Ittif  after  the  operation. 

There  is  one  form  of  neuralgia  of  the  dental  nerves  that  is  so  severe  and  so 
penifitent  in  its  general  duration,  and  so  paroxysmal  in  its  attacks,  that  it 
oDitttitiites  a  true  Tic.  This  neuralgia  may  affect  either  jaw.  I  have  most 
^neotlj  met  with  it  in  the  lower,  and  more  commonly  in  women  than  in 
men.  It  oocors  in  people  who  have  lost  teeth  ;  and  the  pain  which  is  excessively 
acute  and  paroxysmal,  commences  in  and  darts  from  the  contracted  alveoli  and 
ihe  ooadenaed  and  indurated  gum  covering  them.  It  appears  to  be  owing  to 
die  eompreBsion  of  the  terminal  branches  of  the  dental  nerves  by  the  contrac- 
citm  npon  them  of  the  empty  alveoli.  Taking  this  view  of  the  pathology  of 
this  form  of  neuralgia,  I  have  treated  it  by  the  removal  of  a  portion  of  the 
iikdmated  alveolar  border  and  gum.  Some  years  ago  I  did  this  in  a  patient 
ol  I>imn%  removing  a  Y-ehaped  piece  of  the  bone  by  means  of  a  Hey's  saw  ; 
and  moee  recently,  I  have  in  addition  clipped  away  the  bone  by  means  of 
catting  {dioB.  Gross,  who  has  directed  attention  to  this  form  of  neuralgia, 
naoB  ^  pliera  only  for  the  removal  of  the  affected  bone.  In  any  case  it  is 
nrrramij  io  cat  into,  but  not  through,  the  body  of  the  bone.  By  this  inci* 
BOB,  the  doital  canal  may  be  opened  in  the  body  of  the  bone,  and  the  nerve 
dcstrojed  by  means  of  the  galvanic  cautery. 

KUBOUZJLa  TIO. 

MiMciilar  tic  of  the  face  or  ^^  histrionic  spasm  "  consists  of  almost  constant 
tvitdiing  of  the  muscles  of  the  &oe,  sometimes  so  severe  as  to  interfere  with 
sleep,  and  always  causing  most  serious  annoyance  and  discomfort  to  the 
p^imt  During  the  last  few  years,  the  facial  nerve  has  been  stretched  for 
relkf  of  this  affection  in  several  cases.  Godlee  has  collected  thirteen,  including 
tvo  <»f  his  0fwn«    Of  the  13  cases,  6  were  unrelieved,  the  spasm  returning  as 

the  paralysis  caused  by  the  operation  passed  off ;  and  in  5  the  spasms 

but  with  less  severity ;  in  one  only,  under  the  [care  of  Southam,  was 

cure  permanent.    One  patient  was  lost  sight  of.    The  operation  is  per- 

by  making  a  slightly  curved  incision  immediately  behind  the  ear, 
iif  Krag  from  the  root  of  the  mastoid  process  to  nearly  the  level  of  the  angle 
.>f  the  jsv.  The  anterior  border  of  the  process  and  the  edge  of  the  tendon 
-#f  iBsertion  of  the  stemo-mastoid  are  careftdly  cleaned,  and  the  parotid  turned 

1.    The  upper  border  of  the  digastric  is  next  found,  crossing  the 

nearly  transversely.  The  nerve  is  parallel,  to  this,  and  according  to 
C^odloe  it  will  be  found  emerging  from  under  the  middle  of  that  part  of  the 
nasloid  prooeas  which  is  exposed  in  the  wound.  After  the  digastric  is  ex- 
posed, the  disnction  must  be  carried  out  with  a  director  and  forceps  as  the 
deep  parts  of  the  wonnd  approach  the  internal  jugular  vein.  When  the  nerve 
■  fcmid  and  cleaned,  it  must  be  firmly  stretched  with  two  blunt  hooks. 
CoBpleCe  panlysis  of  the  face  should  result  if  suificient  force  is  used. 

In  r^ir*^^  tortioaUis  the  spinal  accessory  nerve  has  been  divided  in  one 
eve  by  l^Ileanx,  and  stretched  by  Nicoladoni,  at  its  entrance  into  the  stemo- 
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mastoid*      The  division  gave  some  relief,  but  the  stretching  only  exaggerated 
the  spasms* 

TBAUXATXO   FABAXiTtZa. 

Traomatic  paralysis  is  referable  to  three  distinct  sets  of  causes.  First,  it 
may  arise  fix)m  Injury  to^  or  Compression  of  (he  Brain  giving  rise  to  localised 
panJysis  when  the  cortioU  motor  centres  are  injured,  or  to  hemiplegia  or  more 
general  paralysis  when  the  deep  centres  are  implicated,  or  pressure  is  exerted 
on  the  brain-substance  generally.  These  conditions  have  akeady  been  fully 
described  in  the  Chapter  on  the  Injuries  of  the  Head  (pp.  742  and  700, 
YoL  L).  Secondly,  it  may  arise  from  Injury  of  the  Spinal  Cord  giving  rise 
primarily  or  secondarily  to  lesion  of  the  substance,  either  by  laceration,  com- 
pression, or  ultimate  cUsint^ration.  The  effects  produced  will  vary  with  the 
extent  and  seat  of  the  injury  from  complete  paraplegia,  with  loss  of  sensation 
in  the  paralysed  parts,  to  irregular  impairment  of  sensation  and  motion. 
(See  Wounds  of  the  Spinal  Cord,  p.  785,  and  Secondary  Effects  of  Concussion 
of  the  Cord,  p.  771,  Vol.  I.).  Thirdly,  Injury  to  the  Nerves  at  any  part  of 
their  course,  from  the  roots  to  the  terminal  subdivisions  of  their  trunks,  may 
occasion  paralysis  of  the  parts  supplied  by  thenu  The  effect  produoed  may 
be  immediate,  as  from  Section  of  a  Nerve  (see  p.  473,  Vol.  I.) ;  or  more 
gradual,  from  Pressure  (see  p.  472,  VoL  I.) ;  or  it  may  occur  as  the  result  of 
Chronic  Neuritis  following  a  strain,  or  other  injury  (see  p.  477,  Vol.  I.). 

These  conditions  having  been  already  fiilly  described,  it  remains  to  notice 
here  only  a  form  of  paralysis  that  is  occasionally  confounded  with  the 
traumatic  varieties ;  viz.,  that  arising  from  exposure  to  cold,  or  rheumatic 
paralysis. 

Khiiinattc  PanJjsis,  or  Varalysifl  tnaax  Bzposwre  to  Cold  (Dn- 
ohenne),  is  a  form  of  disease  more  frequently  spoken  about  than  met  with — 
that  is  to  say,  if  we  apply  the  term  paralysis  to  loss  of  nervous  power  in- 
dependently of  inability  to  use  the  limb  from  muscular  weakness,  rigidity, 
or  pain,  or  from  similar  conditions  connected  with  the  joints.  Genuine 
rheumatic  paralysis  from  affection  of  the  nerves  does,  however,  exist.  Dn- 
chenne  states  that  he  has  met  with  it  in  most  of  the  nerves  of  the  limba,  and  it 
is  far  from  uncommon  in  the  facial  nerve*  It  most  conunonly  arises  from 
exposure  of  the  affected  part  to  a  draught  or  prolonged  chill  while  the  body 
is  sweating.  It  is  difficult  to  assign  a  distinct  pathological  cause  for  it :  that  it 
is  due  to  an  actual  inflammation  of  the  nerve,  a  neuritis,  may  be  assumed  from 
the  symptoms,  and  the  paralysis  is  probably  the  result  of  compression  of  the 
fibres  of  the  nerve  from  effdsion  into  its  sheath.  The  paralysis  may  arise 
in  two  ways.  In  the  first  variety  there  is  prolonged  evidence  of  neuritis 
before  the  loss  of  power  appean.  The  first  symptoms  when  a  compound 
nerve  is  afiected  is  pain  along  its  course,  gradually  increasing  in  severity, 
stabbing  or  violently  aching  in  character.  With  this  there  may  be  various 
modifications  of  sensation  in  the  parts  supplied  by  the  nerve,  as  numbness, 
tingling,  or  hypersesthesia.  These  symptoms  are  increased  by  movement.  After 
lasting  some  time,  even  for  weeks  or  months,  the  pains  cease,  and  the  muscles 
supplied  by  the  nerve  become  paralysed,  and  after  a  time  waste,  and  then 
electrical  irritability  becomes  impaired. 

In  the  second  variety  the  preliminary  symptoms  of  neuritis  are  wanting,  the 
paralysis  appearing  immediately  after  exposure  to  cold.    This  is  commonly 
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oboerved  in  the  facial  nerve,  or  in  the  moscnlo-spiral  and  occasionally  in 
odber  nerres.  Bachenne  has  collected  over  100  cases  of  sadden  paralysis 
of  the  latter  nerve  occnning  after  exposnre  to  cold,  nsaally  from  sleeping 
vitfa  the  arms  exposed  to  a  dran^t.  The  symptoms  of  paralysis  of  the 
mnaciiio-^iral  hare  already  been  described  (p.  578,  Vol.  I.).  Dachenne  states 
that  in  paralysis  from  expoBnre  to  cold  the  whole  of  the  parts  supplied  by  the 
ncrre  in  the  forearm  are  paralysed,  whereas  in  wrist-drop  from  lead-palsy  the 
sqiiiiator  longus  escapes.  In  paralysis  occoning  in  this  sadden  way  from 
odd  the  electrical  irritability  of  the  mnsdes  remains  normal,  the  facial  nerve 
akme  forming  an  exception  to  this  rale.  This  is  explained  by  supposing  that 
xJbJa  nerve  is  exposed  to  more  severe  pressure  when  it  swells  in  consequence  of 
its  oomse  being  through  a  long  canal. 

It  is  important  to  distinguish  these  forms  of  paralysis  from  that  arising  from 
other  caosefl — ^more  particularly  from  the  traumatic  forms.  This  may  usually 
be  done  by  attending  to  the  preliminary  history  of  neuritis  in  the  first  form,  in 
which  thoie  is  also  frequently  a  co-existent  or  antecedent  rheumatic  affection 
of  the  joints  or  mnscles,  and  in  the  second  form  by  the  maintenance  of  the 
nunnal  irritability  of  the  muscles,  remembering,  however,  that  facial  paralysis 
from  oold  forms  an  exception  to  the  rule. 

The  TrmJtmeni  in  the  early  stages  is  that  of  neuritis,  free  counter-irritation 
mnd  rest,  with  the  administration  of  salicylic  acid  if  there  are  any  general 
signs  of  riienmatism.  When  paralysis  is  clearly  developed,  faradization  must 
be  employed  to  prevent  wasting  of  the  muscles.  By  these  means  a  cure  is 
ahfsjB  effected,  although  the  recovery  is  often  very  slow. 

NSXTBOHA. 

By  Va«roma  is  meant  a  tumour  connected  with  a  nerve.  The  common 
neuroma  is  a  fibroma  springing  from  the  neurilemma.  (See  also,  p.  983,  Yol.  I.) 
k  is  oomposed  of  dense  white  fibrous  tissue,  and  as  a  rule  the  fibres  of  the 
are  stretched  over  it  or  pass  along  one  side  seldom  being  involved  in  the 


tmnour  may  vary  from  the  size  of  a  nullet-seed  to  that  of  a  melon ;  it  is 
It  solid,  but  when  it  attains  a  large  bulk,  a  cavity  may  form  in  it,  contain- 
ing a  yellowish  or  brownish  serous-looking  fluid,  apparently  owing  to  the  dis- 
integration of  the  central  portions  of  the  mass.  In  shape  it  is  usually  oval  or 
'  Uong,  the  long  axis  corresponding  to  the  course  of  the  nerve  (Fig.  421) ;  it 
slowly,  and  is  movable  transversely,  but  not  in  the  direction  of  the 
tmnk  on  which  it  is  seated ;  it  has  no  appearance  of  malignancy,  and, 
r^Twerer  large  it  becomes,  it  never  contracts  adhesions  to  the  integument  nor  in- 
Tolves  its  structore.  Neuroma  commonly  affects  only  the  nerves  of  the  cerebro- 
cjstem  ;  but  B^rard  has  met  with  one  case  of  the  disease  on  a  ganglionic 
The  nerves  of  special  sense  are  but  very  rarely  the  seat  of  this  disease. 
Indeed,  the  only  recorded  case  with  which  I  am  acquainted  of  a  neuroma  con- 
vith  one  of  these  nerves,  is  one  described  by  Lidell  of  New  York,  of  a 
of  the  o]>tic  nerve  filling  up  the  orbit,  flattening  and  protruding  the 
and  extirpated  together  with  the  contents  of  the  orbit  by  that  Surgeon. 
Most  commonly  the  tumour  is  single,  and  is  usually  painless.  As  it  in- 
9eaa»  in  uxe  it  may  become  the  seat  of  severe  lancinating  or  neuralgic  pain, 
viikh  extends,  however,  only  to  the  parts  below  the  tumour,  and  is  commonly 
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paroxjanul.  The  motor  ftiDction  of  the  aerre  ii  very  BeMom  affected.  The 
pain  is  evidently  owing  to  the  stretohing  of  the  nerroiu  twigs  bs  they  pnas 
over  the  tamonr.  Single  Denromata  are  sometimee  not 
only  painfal  bat  acutely  tender  when  touched ;  bnt  when 
many  tnmonn  are  pfcsent  it  ia  a  singnlar  bet  that  they 
are  always  painlcM  and  nnattended  by  any  inconvenience 
except  snch  as  ariiies  from  their  nnmberi  and  bnlk.  The 
□nmber  of  Bach  tnmonra  ia  sometimes  amazingly  great : 
thaa,  in  one  of  R.  W.  Smith's  eases,  described  in  a 
monograph  which  contains  the  fdllest  and  most  aocontc 
account  of  this  disease,  he  connted  in  the  two  lower 
extremities  alone  more  than  250  of  these  tnmoarB, 
besides  those  in  other  parts  of  the  body.  In  another 
citse  related  by  him,  there  were  upwards  of  200  small 
nenr(»nata  scattered  over  the  sides  of  the  chest  and 
abdomen,  450  on  the  right  lower  extremity,  and  upwards 
of  Hoo  on  the  left ;  altogether  probably  not  lesa  than 
20O0  of  these  growths  in  "  this  nuprecedented  case." 

Other  tomonrs  besides  fibromata  are  oeoasionally  met 

with  in  connection  with  nerves.    Hyxomata  arc  perhaps 

the  most  frequent.    In  1870  I  ampatated  the  leg  for  a 

P|i,  4}i.-icen>«iu     spindle-celled  sarcoma  of  considerable  size,  which  was 

JSJJ^^uutuvtTTSS^      found  on  dissection  to  have  sprung  from  the  posterior 

tibial  nerve. 

The  painful  tuhcuianeom  luberde  (see  p.  083,  Vol.  I.)  is  probably  also  a 

fibroma  connected  with  a  nen'ous  twig. 

Trkuaatio  Vaszom&ta  may  arise  from  the  wonnd  or  partial  division  of  a 
nerve.  The  central  end  of  every  divided  nerve  becomes  more  or  less  bnlltons, 
the  enlargement  U-inp  composed  partly  of  dense  fibrous  tissue  and  partly  of 
newly-formed  nerve-fibres.  As  a  rule  this  condition,  which  must  be  regarded 
as  normal,  is  unattended  by  any  pain  or  discomfort.  Occasionally,  howewr, 
the  enlargement  reaches  the  size  of  a  nut  or  pigeon's  egg,  and  then  the  growth 
must  be  regarded  as  a  true  tnmonr.  It  may  be  acutely  tender  and  give  rise 
to  the  most  intense  neuralgic  pain. 

TrtalmenL — No  neuroma  should  be  interfered  with  unless  it  is  causing  in- 
convenience by  the  pain  it  gives  rise  to  or  by  its  bnllc.  If  it  bec-umes  ncces- 
BBiy  to  do  something  to  relieve  the  patient,  excision  of  the  tumour  is  the  only 
possible  mode  of  treatment.  In  idiopathic  nenromata  the  attempt  must  always 
be  made,  by  cautions  dissection,  to  remove  the  tnmonr  from  the  nene,  without 
cutting  this  across.  This  can  be  done  in  most  cases  without  difficulty.  If  it 
is  impossible  to  save  the  whole  limb,  a  few  fasciculi  may  possibly  Iw  prc««cr\-cd 
which  will  maintain  the  continuity  of  the  nerve  and  facilitate  subsequent 
restoration.  If  complete  division  is  unavoidable,  an  effort  must  be  made  to 
suture  the  divided  ends  after  relaxing  the  parts  as  much  as  possible  by  position. 
Even  if  this  fail,  restoration  of  function  may  sometimes  take  place. 
Traumatic  nenromata  of  stumps  are  trcat«d  by  excision. 


Tataavfl  is  a  disease  consisting  ementialty  in  an  excited  stale  of  the  spinal 
cord  and  the  medulla  oblongata,  in  fact  of  the  whole  true  spinal  ^stcm,  givinj; 
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rise  to  painfal  and  continaed  spafims  of  the  voluntary  mnscles  and  the 
diaphngm,  alternating  with  incomplete  relaxation,  and  usoallj  terminating 
f^taOj. 

Caosss  of  Tetanus. — ^This,  which  is  one  of  the  most  serious  and  distress- 
ing diieasea  to  which  the  nervous  system  is  liable,  is  in  the  great  majority  of 
insunoes  of  Twwimatio  origin,  being  the  consequence  of  some  wound  that 
isipiicates  or  irritates  a  portion  of  the  peripheral  nervous  system  ;  the  local 
irhcatioa  00  produced  being  propagated  to  the  nervous  centres,  the  excitation 
(f  which  becomes  persistent,  and  continues  after  the  local  cause  has  been 
r.-moved,  inducing  reflex  muscular  movements  in  various  parts  of  the  body. 
The  initation  of  the  nervous  system,  however,  that  induces  tetanus,  may  arise 
fr.im  other  sources  besides  surgical  wounds,  occasioning  the  Idiopathic  form 
uf  the  disease  ;  thus, '  for  instance,  the  presence  of  worms  in  the  intestinal 
ooial,  exposure  to  cold  and  wet,  the  ligature  of  the  umbilical  cord  in  infants, 
and  even  the  uterine  irritation  following  abortion,  have  been  known  to  occasion 
i:.    These  caoBes^  however,  rarely  give  rise  to  it  in  this  country. 

Tetanus  may  occur  at  all  ages^  from  the  earliest  infjaincy  to  an  advanced 
pericd  of  life.  In  hot  climates  it  is  common  amongst  newly-born  infants,  in 
the  form  of  Trismus  Neonatorum.  In  this  country  it  rarely  occurs  at  this 
veiT  eaiiy  period  of  life,  but  is  common  in  young  adults.  I  have  most  fre- 
qziently  observed  it  between  the  ages  of  16  and  25,  and  after  that  in  old 
jiei»pfe ;  bat  it  may  occur  at  any  period  of  life.  It  is  far  more  common 
amciDgst  males  than  females — ^in  the  proportion  of  about  four  to  one.  Season 
1/  ike  year  seems  to  exercise  little  influence  over  it.  It  occurs  in  all  states  of  the 
irmosphere,  and  at  all  periods  of  the  year ;  but  is  certainly  most  common 
w^Krn  the  weather  is  suddenly  changeable — ^alternating  from  heat  to  cold. 
Ir.<ieed,  long  exposure  to  cold  and  wet,  more  particularly  after  the  body  has 
:>^n  heated,  is  the  most  common  cause  of  tetanus  when  it  occurs  independently 
i4  smgical  injury,  and  is  a  frequent  predisposing  cause  in  persons  who  have 
.'f-ea  wounded. 

Tetanus  may  be  occasioned  by  injuries  that  do  not  give  rise  to  breach  of 
»Tirface ;  thus  I  have  known  it  occur  in  a  child  who  was  suddenly  thrown 
'1'  'Wn  upon  its  back  by  another  at  play,  in  a  girl  from  a  boy  jumping  on  to  her 
tack,  and  in  a  lad  by  another  striking  him  on  the  back  by  running  a  wheel- 
lAtnuw  at  him  ;  and  Reid  mentions  a  case  produced  by  the  stroke  of  a  whip  ; 
\«at  in  the  great  majority  of  cases,  it  is  directly  occasioned  by  a  wound  of 
'•  -tne  kind.  Generally  a  nervous  twig  has  been  lacerated,  divided,  or  inflamed ; 
szmI  this  seems  to  have  been  the  starting  point  of  that  disturbance  of  the  spinal 
rxtusn  of  nerves  which  leads  to  the  tetanic  spasms. 

The  iind  ^  wound^  as  well  as  its  situation,  doubtless  influences  materially 
\ht  oocurrence  of  the  disease.  Though  it  certainly  more  frequently  follows 
]*'XDdtured,  torn,  and  lacerated,  than  clean-cut  wounds,  yet  it  occasionally  com- 
plicaus  these,  oven  when  they  are  made  in  surgical  operations  ;  thus,  it  has 
been  known  to  follow  the  removal  of  the  breast,  amputation,  the  ligature  of 
U»e  lar]^rer  arteries,  and  the  operation  for  hernia.  The  minor  surgical  opera- 
:k>os  also  are  not  free  from  the  possibility  of  this  dangerous  complication.  It 
Lu  been  observed  after  the  operation  for  fistula  in  ano,  the  ligature  of  piles 
ad  nuicooele,  the  removal  of  nasal  polypi ;  and  I  have  seen  a  fatal  case  resnlt- 

tz  even  from  the  introduction  of  an  issue.    Bums  are  peculiarly  liable  to  be 
l-oowed  bj  tetanus.    It  is  the  common  beUe^  both  in  the  profession  and  out 
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of  ity  that  woonds  of  the  hands  and  feet,  and  more  especially  of  the  ball  of  the 
thumb  and  of  the  great  toe,  are  more  likely  to  be  followed  by  tetanus  than 
those  in  other  situations.  I  think  the  truth  of  this  opinion  may  be  doubted  ; 
though  it  is  not  improbable  that  tetanus  may  occur  more  fi^uently  after 
injuries  of  these  regions  than  of  other  parts  of  the  body,  simply  because 
punctured  and  lacerated  wounds  are  more  common  here  than  elsewhere.  It 
cannot  well  be  supposed  to  be  owing  to  the  tendons  and  fascisd  that  abound 
here,  as  Hunter  imagined  ;  for  it  is  seldom,  if  ever,  met  with  after  operations 
for  tenotomy,  which  are  so  commonly  practised  on  the  feet. 

The  statistics  of  the  American  Civil  War  are  very  complete  on  this  point. 
Of  505  cases,  21  followed  wounds  of  the  head  or  neck,  55  of  the  trunk,  137  of  the 
upper  extremity,  and  292  of  the  lower.  Of  the  137  wounds  of  the  upper  limb 
which  were  followed  by  tetanus,  all  but  4  were  above  the  wrist ;  and  of  the 
292  of  the  lower  extremity,  only  57  were  of  the  foot.  These  statistics  do  not 
therefore  justify  the  popular  belief  that  wounds  of  the  hand  and  foot  are  par- 
ticularly prone  to  be  followed  by  this  affection. 

Tetanus  may  occur  in  all  constitutions — in  the  strong  and  robust,  and  in  the 
feeble  and  emaciated.  It  is  especially  apt,  however,  to  occur  in  feeble  and 
debilitated  individuals,  and,  indeed,  may  be  looked  upon  as  a  disease  of  debility; 
hence  any  condition  that  lowers  the  tone  of  the  nervous  system  is  especially 
likely  to  occasion  it.  When  it  occurs  in  persons  who  are  otherwise  strong  and 
in  the  prime  of  life,  it  will  be  found  that  they  have  been  exposed  to  causes  of 
depression  influencing  the  nervous  system.  It  is  loss  of  nervous  tone,  and  not 
muscular  weakness,  that  disposes  to  this  disease.  Thus,  in  tropical  climates, 
as  in  some  of  the  West  India  Islands,  and  amongst  the  marshes  of  Cayenne,  it 
occurs  with  peculiar  frequency,  the  most  trifling  scratches  or  punctures  being 
followed  by  the  disease.  Poland,  who  has  exhausted  the  statistics  of  tetanus, 
states  that  the  mortality  from  it  is  in  London  *025,  whereas  in  Bombay  it 
causes  2*5  per  cent,  of  the  total  deaths.  It  is  interesting  to  observe,  that  the 
natives  of  hot  climates  are  far  more  liable  to  this  disease  than  Europeans 
resident  there.  In  the  American  Civil  war,  S'l  per  cent,  of  the  cases 
occurred  amongst  the  negro  troops,  who  furnished  only  2*7  per  cent,  of  the 
total  number  of  wounds. 

In  military  practice  tetanus  is  of  common  occurrence.  Its  frequency  varies 
much  in  different  campaigns  and  under  different  circumstances,  season,  and 
climate.  In  the  Peninsular  War,  it  was  estimated  to  occur  in  the  proportion 
of  about  one  case  in  every  200  wounded ;  in  the  Schleswig-Holstein  war  of 
1849,  according  to  Stromeyer,  once  in  about  350  cases.  In  the  Crimea  it 
appears  to  have  been  of  rare  occurrence.  Alcock's  estimate  of  one  to  every 
79  wounded  is  evidently  too  high.  In  the  American  war  it  occurred  in  0*2 
per  cent,  of  the  wounded.  After  naval  engagements,  however,  the  mortality 
has  often  been  high,  more  particularly  if  they  have  taken  place  in  tropical 
climates.  Sir  0.  Blane  states  that,  after  Bodney's  action  in  the  West  Indies^ 
out  of  810  wounded  20  were  attacked  with  tetanus,  being  one  in  40.  All 
European  Army-Surgeons  are  agreed,  that  sudden  changes  from  heat  to  cold 
are  amongst  the  most  frequent  causes  of  tetanus  amongst  the  wounded. 
Thus  Larrey  states  that,  after  the  battle  of  Moskowa,  although  the  number  of 
wounded  was  immense,  there  were  few  cases  of  tetanus,  the  heat  being  veiy 
great  and  continuous ;  whilst  after  Bautzen,  where  the  wounded  were  left  on 
the  field  all  night  exposed  to  severe  cold,  more  than  100  had  tetanus ;  and 
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after  the  battle  of  Dresden,  when  great  heat  was  followed  bj  much  wet  and 
cold,  the  wounded  suffered  most  severelj.  So,  after  some  of  the  Indian 
faatika,  as  Chilianwallah  and  Ferozepore,  where  the  wounded  lay  exposed  to 
ciild  nights  after  very  hot  days  (Macleod),  tetanus  was  of  very  frequent  occur- 
rence. The  case  appears  to  have  been  different  in  America,  where  tetanus 
dc<s  HOC  seem  to  have  arisen  from  exposure  of  the  wounded  to  cold  and  night- 
tir.  ChiBbolm  states  that  although,  from  the  wooded  nature  of  the  country  in 
vhich  the  battles  were  often  fought,  wounded  men  were  not  unfrequently  left 
for  two  or  three  days  on  the  ground,  tetanus  did  not  appear  to  be  more  frequent 
xnongst  them  than  in  those  immediately  cared  for.  Hennen  states  that  a 
iiraoght  of  air,  whether  hot  or  cold,  directly  blowing  on  the  patient,  is  the 
CK)bt  fertile  caose  of  tetanus. 

The  fTeqiien(7  with  which  tetanus  occurs  varies  much.  It  often  happens 
'Jiat  not  one  case  occurs  in  a  hospital  for  some  years,  and  then  sevend  are 
z:et  with  in  close  succession  or  simultaneously. 

Prbiod  of  Oocurrexge. — Tetanus  may  take  place  at  any  period  after  the 
mflicuon  of  the  wound  that  occasions  it  In  hot  climates  especially,  it  may 
•tfxrur  very  speedily  ;  thus,  Sobinson  relates  the  case  of  a  negro  servant  in  the 
Wett  Indies,  who  scratched  his  finger  with  a  broken  plate,  and  died  of  tetanus 
;n  a  quarter  of  an  hour.  It  is  very  seldom,  however,  in  temperate  climates, 
that  it  supervenes  before  the  fourth  or  fifth  day,  usually  from  that  to  the 
u.'nth  day.  Larrey,  who  had  great  experience  of  this  disease,  during  Napoleon's 
caiDpugns  in  Egypt,  met  with  it  most  frequently  between  the  fifth  and 
^ceenih  days  after  the  infliction  of  the  wound.  According  to  the  experience 
cY  the  Surgeons  of  the  Peninsular  War,  under  whose  observation  many  hundred 
ases  came,  the  disease  does  not  show  itself  after  the  twenty-second  day ;  but, 
though  this  may  be  the  general  rule,  Sir  O.  Blane  has  related  a  case  in  which 
li  took  place  as  late  as  a  month  after  the  infliction  of  the  wound.  It  is  stated 
:hai  it  may  occor  after  the  cicatrization  of  a  wound  is  completed  ;  when  this 
^jappeoB,  the  disease  must  rather  be  looked  upon  as  being  idiopathic,  acciden- 
:aUj  oocnzring  in  a  person  who  has  been  recently  injured. 

In  the  American  War  out  of  367  cases  in  which  the  day  of  appearance  of 
'J)e  disease  is  noted,  it  followed  secondary  amputations  in  twenty-one  cases 
daring  the  first  day  after  the  operation  ;  and  in  six  it  appeared  in  the  first 
event j-fiAT  honiB  after  the  original  wound.  After  this  but  few  cases  appeared 
-uA  the  fifth  day,  when  19  are  recorded.  The  highest  number  was  37,  on  the 
cuefaih  day,  and  by  the  fifteenth  day  the  number  fell  to  6.  Seven  cases 
iocumd  between  the  26th  and  30th  diays,  and  23  after  the  end  of  a  month. 

Fouia — ^Tetanus  may  be  Acute  or  Chronic  ;  being  in  some  instances  fatal 
ji  the  comae  ot  a  few  hours,  but  usually  lasting  for  three  or  four  days.  Poland 
ttatea  that  at  Guy's  51  per  cent,  of  the  cases  were  fatal  before  the  fifth  day 
alter  invisioo.  In  the  American  war,  out  of  358  cases,  1  recovered  and  69 
died  dazing  the  first  day  ;  1  recovered  and  83  died  on  the  second  day  ;  49 
<Led  on  the  third ;  31  on  the  fourth ;  22  on  the  fifth  ;  19  on  the  sixth, 
■ad  1 4  00  the  seventh,  and  7  on  the  eighth  day.  Thus  of  the  acute  cases  two, 
rTTieatir  slight  in  character,  recovered,  and  294  died  before  the  end  of  the 
•.^[^tth  day,  and  in  203,  or  more  than  half,  the  disease  did  not  exceed  three 
•asti  in  dnratioa.  From  the  ninth  to  the  nineteenth  day  inclusive,  36 
S  recovered ;  from  the  twentieth  to  the  twenty-seventh  inclusive, 
sad  7  recovered,  and  6  survived  beyond  the  twenty-seventh  day  and 
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finally  recovered.  The  longest  period  daring  which  the  disease  lasted  was 
forty-nine  days.  These  interesting  statistics  confirm  the  view  that  the 
more  chronic  the  disease  becomes  the  better  is  the  chance  of  recovery  ; 
indeed,  if  the  patient  survive  the  tenth  day,  the  prospect  of  a  fitvonrable 
issue  to  the  case  is  materially  increased.  As  a  general  rule,  those  cases 
are  the  most  fiital  which  are  most  active  in  their  symptoms ;  danger  being 
in  the  ratio  of  the  acuteness  of  the  attack,  both  as  to  severity  and  also  as 
to  rapidity  of  invasion  after  injury. 

Symptoms. — ^The  invasion  of  the  disease  is  sometimes  preceded  by  a  general 
uneasiness  on  the  part  of  the  patient,  a  feeling  of  illness  or  weakness,  or  a 
sense  of  impending  mischief.  Abemethy  was  of  opinion  that  tetanus  was 
usually  ushered  in  by  a  disturbed  state  of  the  digestive  organs,  the  stools 
being  offensive  and  indicative  of  much  gastric  irritation.  When  the  disease 
sets  in  gradually,  it  may  be  somewhat  difficult  of  recognition  in  its  early 
stages  ;  if  it  come  on  suddenly,  its  nature  is  inmiediately  evident.  It  is  a 
remarkable  fact  that  the  cramps  do  not  begin  in  the  part  injured  ;  bat, 
wherever  this  may  be  situated,  they  are  always  first  noticed  in  the  muscles 
of  mastication,  of  the  face,  and  upper  part  of  the  neck  ;  and,  throughout, 
these  and  the  muscles  of  respiration  are  principally  affected.  In  tetanus, 
the  circle  of  nervous  disturbaiice  is  at  first  very  limited.  It  is  confined  to 
the  muscles  supplied  by  the  motor  branch  of  the  fifth,  by  the  portio  dura 
of  the  seventh,  and  by  the  spinal  accessory.  These  nerves  f^pear  to 
be  alone  aflfiscted ;  the  sensory  division  of  the  fifth  is  never  influenced 
throughout  the  disease.  The  spasm  may  be  confined  to  the  muscles  sup- 
plied by  these  nerves,  as  is  the  case  in  trismus ;  but  it  soon  spreads  to  the 
true  spinal  nerves,  being,  however,  confined  to  their  motor  divisions.  The 
first  symptoms  usually  consist  in  the  patient  feeling  a  stiffness  or  soreness 
about  the  jaws  and  throat,  being  unable  to  open  his  mouth  widely,  to  take 
food  or  drink,  the  muscles  about  the  temples,  jaw,  and  neck  feeling  stiff  and 
rigid  ;  this  condition  has  given  to  the  disease  the  popular  term  of  lock-jaw. 
As  the  affection  advances,  the  countenance  assumes  a  peculiar  expression 
of  pain  and  anguish,  the  features  are  fixed  or  convulsed  from  time  to  time, 
and  the  angles  of  the  mouth  drawn  up,  constituting  the  appearance  called 
the  risus  sardonicus.  When  fairly  set  in,  the  disease  is  marked  by  spasms 
of  the  voluntary  muscles  of  the  most  violent  character,  with  much  paiu 
and  only  partial  remissions.  The  pain  is  of  that  kind  that  attends  ordinary 
cramp  in  the  muscles,  as  of  the  legs,  and  is  usually  very  severe.  The 
spasms  are  often  jerking,  the  patient  being  suddenly  thrown  up  or  twisted 
on  one  side  ;  the  breath  is  drawn  with  a  loud  sobbing  catch  from  spasin 
of  the  diaphragm,  and  from  the  same  cause  there  is  usually  violent  pain 
experienced  in  the  epigastric  region,  darting  across  to  the  spine.  The 
muscles  of  the  trunk  are  usually  affected  next  in  order  of  frequency  to 
those  of  the  head  and  neck,  the  body  being  bent  backwards  so  as  to  form 
a  complete  arch  {Opisthotonos) ;  more  rarely  it  is  drawn  forwards  {Em» 
prosthoionos) ;  and  still  less  frequently  to  one  side  (Pleurosthoionos).  In 
some  cases  the  body  becomes  perfectly  rigid,  like  a  piece  of  wood,  the  belly 
being  drawn  in,  and  the  chest  expanded.  It  is  said  that  in  severe  cases 
the  spasms  have  been  so  violent  that  muscles  have  been  ruptured,  teeth 
broken,  and  the  tongae  lacerated.  In  the  numerous  cases  of  tetanus  that 
I  have  unfortunately  witnessed,  it  has  rarely  fitllen  to  my  lot  to  see  any 
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^'&s^  of  this  kind  produced  ;  the  spasms,  indeed,  being  in  general  not  very 
Tiulenty  though  cc»ntiiinonfi  and  very  painfdl.  The  only  muscles  that  I  have 
leen  torn  have  been  the  recti  of  the  abdomen. 

The  iniellectnal  faculties  are  not  disturbed,  and  the  mind  continues  clear 
to  tie  Uist.  Gases  of  tetanns  occasionally  prove  fatal  without  any  elevation  of 
temperatore  ;  bat  in  most  instances  there  are  great  heat  of  surface,  profuse 
iv«atB,  and  qnickness  of  pulse  ;  not  so  much  from  any  febrile  disturbance, 
but  apparently  from  the  violence  of  the  muscular  contractions.  In  most 
cases  this  symptom  is  peculiarly  marked,  especially  towards  the  end  of  the 
case,  irtien  the  tempeiature  may  rapidly  rise  to  extraordinary  heights.  Thus, 
Wanderlich  has  recorded  a  case  in  which  it  reached  112'''55  Fahr.  imme- 
diately before  deaths  It  may  rise  a  few  tenths  of  a  degree  higher  after  death 
in  these  cases.  The  prolongation  of  life  appears  to  depend  greatly  upon  the 
intensity  of  the  oonvnlsive  movements  :  the  more  severe  these  are,  the  sooner 
does  doith  result.  The  fatal  termination  occurs  not  so  much  from  any  great 
phjBcal  lesion,  or  disturbance  of  important  parts,  as  from  exhaustion  bon- 
iei)neQt  on  the  finequency  of  the  tetanic  spasms. 

PiTHOLOOT. — ^There  is  surely  nothing  more  remarkable  in  the  whole  history 
of  disease  than  that,  in  consequence  of  a  trivial  wound  inflicted  on  a  distant 
pan  of  one  of  the  extremities  of  the  body,  an  otherwise  apparently  healthy 
man  ahonM  be  seized  with  a  spasmodic  affection  of  the  muscles  of  the  jaws ; 
that  tliB  spasm  shonld  extend  to  the  trunk  ;  and  that  after  a  few  hours  it 
fJbofzJd  be  followed  bj  general  convulsive  movements  which  will,  in  the 
cneat  majority  of  instances,  speedily  end  in  death.  It  might  reasonably  be 
expected  that  such  a  train  of  phenomena  would  leave  the  most  unmis- 
takable evidences  of  the  conditions  that  had  given  rise  to  them ;  and  that 
p»diological  anatomy  would  at  once,  and  in  the  clearest  manner,  enable  us 
:o  nnnvel  the  mysterious  bonds  that  connect  a  graze  of  the  foot  with  a 
nam  of  the  muscles  of  the  neck  and  jaw.  But  in  this  we  shall  be 
rrievonsly  disappointed  ;  for  the  morbid  appearances  found  after  death 
'*4n  tetanus  throw  but  little  light  on  the  real  nature  of  this  affection, — 
^*  Httk,  indeed,  that  it  has  been  frequently  described  as  a  'Afunctional 
*A!¥smt*  But  in  saying  that  this  or  any  other  disease  is  functional,  we 
ixy»r«ai  only  our  ignorance  of  its  real  cause.  There  is  no  function  without 
«3  r»ivui  to  perform  it ;  and  there  can  be  no  derangement  of  a  function 
T^thont  a  corresponding  and  concomitant  disorder  of  the  organ  that  pro- 
new  it-  Every  ** functional"  disease  must,  therefore,  at  last  be  referred 
'•  an  ory^anic  lesion-  The  term  "functional"  is  employed  only  when  we 
'*r^  not  acquainted  with  the  true  nature  of  the  disease.  As  less  is  known 
•f  the  real  phyniolc^y  and  pathology  of  the  brain  and  spinal  cord  than  of 
'•cber  orfsans  of  the  body,  we  have  more  "  functional "  diseases  of  the  nervous 
^«t^«m  than  of  the  circolatory  or  respiratory.  But,  as  pathological  anatomy 
i^rcnea  more  studied,  and  as  minute  investigations  into  structure  are  en- 
tered upon,  so  the  class  of  so-called  **  fhnctional "  diseases  becomes  narrower. 
We  do  not  q>eak  of  *^  functional "  coma,  because  we  can  appreciate  the 
tferent  conditions  that  occasion  compression  of  the  brain ;  but  we  still 
rakedmes  neak  of  functional  convulsive  diseases  and  of  functional  amau- 
^M^  The  ophthalmoscope,  however,  has  shown  that  *'  functional "  amaurosis 
ics  not  exist,  but  that  the  &ilure  of  visual  power  is  always  dependent  on 
cbsnse  of  stracture  in  the  interior  of  the  eye ;  and  advances  in  pathology 
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will  doubtless  show  that  other  so-called  fonctional  diseases  of  the  nervous 
system  are  in  reality  dependent  on  structural  lesions. 

State  of  the  JXervem  at  the  Seat  of  Zqjury.— There  is  one  morbid 
condition  that  will,  I  think,  invariably  be  found  in  tetanus,  viz.,  a  marked 
congestion  and  inflammation  of  the  nerve  connected  with,  and  leading  fix)m, 
the  wound  that  has  occasioned  the  disease.  This  morbid  state  I  have  never 
found  wanting.  In  all  cases  of  fatal  tetanus  that  I  have  seen  in  which 
a  careful  dissection  has  been  made,  the  signs  of  inflammation  of  a  nerve 
communicating  with  the  wound  have  been  found ;  and  the  vascularity, 
which  is  ofl^n  very  intense,  may  be  traced  up  the  neurilemma,  often  to  a 
considerable  distance.  In  a  case  of  tetanus  following  a  wound  of  the  knee, 
in  a  patient  who  died  in  University  College  Hospital,  a  small  branch  of  the 
internal  cutaneous  nerve  was  found  to  have  been  injured,  and  was  inflamed. 
In  another  patient  who  died  of  tetanus  about  sixteen  days  after  treading 
on  a  rusty  nail,  a  black  speck  was  found  on  the  internal  plantar  nerve, 
where  it  had  been  wounded  by  the  nail.  In  a  man  who  died  of  acute 
tetanus  a  week  after  recei\dng  a  lacerated  wound  of  the  dorsum  of  the  foot, 
the  digital  nerves  were  found  to  be  sloughy,  and  evidences  of  inflammatory 
irritation  extended  some  distance  up  the  musculo-cutaneous  nerve.  In 
another  case  under  my  care,  in  which  tetanus  resulted  from  a  bruise  of  the 
back,  and  terminated  in  death,  the  injured  nerve  (a  dorsal  branch)  was 
found  lying  bare  and  reddened  in  the  wound  ;  and,  on  tracing  it  up  to  the 
spinal  cord,  its  sheath  was  found  to  be  much  injured  and  ecchymosed.  In 
another  instance,  in  which  tetanus  followed  a  wound  of  the  wrist,  the 
external  cutaneous  nerve  was  found  in  a  similar  inflamed  state. 

The  Pathological  Conditioiui  found  in  the  Spinal  Cord  in  cases  of 
tetanus  have  been  studied  by  Rokitansky,  Lockhart  Clarke,  Dickinson,  and 
Allbutt.  Rokitansky  described  them  as  consisting  chiefly  of  a  proliferous 
development  of  connective  tissue,  composed  of  young  cells.  Billroth  doubts 
the  correctness  of  this  observation  ;  and  many  competent  observers  have  failed 
to  discover  anything  more  positive  than  ecchymosed  patches  and  interspaces 
in  the  spinal  medulla.  Lockhart  Clarke  has  in  at  least  six  cases  observed 
lesions  of  structure  in  the  spinal  cord,  consisting  of  disintegration  and  soften- 
ing of  a  portion  of  the  grey  substance  of  the  cord,  which  appeared  in  certain 
parts  to  be  in  a  state  of  solution.  The  fluid  thus  formed  was  in  some  parts 
granular,  holding  in  suspension  the  fragments  and  particles  of  the  disintegrated 
tissue,  but  in  many  places  it  was  perfectly  pellucid.  He  considers  this  due  to 
hyperaemia  of  the  cord,  accompanied  by  exudation  and  disintegration.  Dickin- 
son has  described  intense  hyperaemia  with  a  structureless  exudation  poured  out 
around  the  vessels  in  many  parts  of  the  grey  matter,  breaking  do^n  the 
surrounding  tissue.  He  observed  also  some  hasmorrhages  in  the  white  columns. 
These  observations  have  been  confirmed  by  Clifford  Allbutt,  but  the  exact 
significance  of  the  changes  observed  is  still  uncertain. 

The  absence  of  any  constant  and  distinct  pathological  lesion  has  led  to  the 
hypothesis  of  tetanus  being  dependent  primarily  on  blood-poisoning,  and  not 
on  a  lesion  of  the  nerve-centres.  Billroth,  who  inclines  to  this  idea,  admits 
that  it  is  a  mere  hypothesis.  This  theory  of  blood-poisoning  being  the  pri- 
mary cause  of  tetanus  is  based  on  the  following  line  of  argument.  A  chemical 
substance,  capable  of  producing  convulsive  movements  when  it  is  absorbed 
into  the  blood  by  its  action  on  the  nervous  centrcs^f  acting,  in  fact,  like 
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strrchnia — may  be  supposed  to  be  generated  in  certain  circnmstances,  whether 
doe  to  some  individnal  predisposition,  or  to  some  peculiar  fermentative  process 
in  the  discharges  of  the  wound  or  at  the  seat  of  injury.  We  haye  the  analogy  of 
hTdrophobia  in  support  of  the  idea  that,  in  certain  circumstances,  such  an 
agent  may  be  generated  in  the  system,  rendering  the  fluids — blood  and  saliva 
— poiaonons  to  others,  and  capable  of  developing  a  convulsive  disease  in  the 
an^nal  affected.  We  have,  however,  no  evidence  as  yet  that  the  blood  or  any 
one  of  the  secretions  of  a  tetanic  patient  is  capable,  when  inoculated,  of  pro- 
ducing a  similar  disease  in  a  healthy  animal. 

There  is  one  objection  to  this  theory  which  appears  to  me  too  serious  to  be 
oreriooked  :  Tiz.,  that  tetanus  has  been  arrested,  if  not  cured,  by  the  division 
of  the  principal  nervous  trunk  leading  from  the  seat  of  injury,  as  the  posterior 
dbial  nerve  in  cases  of  tetanus  arising  from  wound  of  the  sole  of  the  foot. 
This  fact  appears  to  me  to  point  rather  to  a  primary  nervous  lesion  than  to 
blood-poisoning  as  the  exciting  cause  of  the  tetanic  convulsions. 

Treaticent. — The  treatment  of  tetanus  is  of  a  local  and  of  a  constitutional 

character.    The  ZK>cal  Treatment  has  for  its  object  the  removal  of  the 

irritation  that  has  induced  the  tetanic  condition.    It  is  true  that,  when  once 

tetanic  excitement  has  been  set  up  in  the  cord,  it  has  a  tendency  to  continue, 

and  to  be  incapable  of  removal  by  the  mere  abstraction  or  cessation  of  the 

local  irritation,  which  gave  rise  to  it  in  the  first  instance.    It  is,  however,  only 

reasonable  to  suppose,  that  other  treatment  will  succeed  best  if  local  irritation 

be  reznored ;  and,  indeed,  so  long  as  this  continues  to  keep  up  the  centric 

cerroos  distorbance,  no  general  means  can  be  expected  to  succeed  ;  as  they 

▼ill  have  not  only  to  combat  already  existing  disease,  but  also  to  overcome  the 

'ontinuoQS  excitement  maintained  by  the  local  disturbance.     Hence  it  is  of 

icip^irtanoe  to  bring  the  wound  into  as  healthy  a  state  as  possible,  and  to  see 

tiiat  it  is  clean,  free  from  foreign  bodies,  and  not  inflamed.    In  order  effectually 

'j*  ronore  all  local  disturbance,  recourse  has  been  had  to  amputation ;  but 

thoogb  this  may  have  succeeded  in  checking  some  of  the  more  chronic  forms 

<'f  the  disease,  yet  other  and  milder  local  means  have  sufficed  equally  well,  and 

in  the  majority  of  cases  it  has  had  no  effect,  and  hence  so  severe  an  operation 

GKD  Bcaroelj  be  recommended  for  adoption.    The  division  of  the  trunk  of  the 

injured  nerve,  at  some  distance  above  the  wound,  if  there  be  one  that  has  been 

^•uoctured  or  lacerated,  has  occasionally  proved  successful.    Thus,  in  a  case  of 

'-tanm  following  injury  of  the  supraorbital  nerve,  Larrey  cut  this  across,  and 

''.e  patient  recovered.    In  a  midshipman,  in  whom  tetanus  came  on  the  day 

^er  the  sole  of  the  foot  had  been  wounded  by  treading  on  a  rusty  nail, 

Mnrny  divided  the  posterior  tibial  nerve,  and  the  patient  got  well.    In  those 

^wes  in  which  no  special  nerve  appears  to  have  been  injured,  Listen's  recom- 

c^ndation  of  maJdng  a/\-shaped  incision  down  to  the  bone,  and  above 

the  pvt,  so  as  to  insulate  it  completely,  may  be  advantageously  followed. 

After  the  nerve  has  been  divided,  or  the  part  properly  insulated,  some  solution 

<>f  atropine  may  be  carefnlly  applied  to  it,  so  as  still  further  to  lessen  local 

initation.   Instead  of  dividing  the  nerve  leading  from  the  source  of  irritation, 

:t  has  been  suggested  that  the  operation  of  stretching  should  be  performed. 

Thii  has  been  done  in  a  considerable  number  of  cases,  and  as  with  every  other 

"^f  the  scores  of  remedies,  local  and  constitutional  that  have  been  recommended 

Vst  tetonns,  recoveries  have  taken  place  after  its  employment.    On  the  other 

cod,  in  acute  cases  it  has  proved  as  impotent  as  the  rest. 
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In  the  Constitntioiial  Treatment  of  the  disease,  it  is  necessary  to  bear  in 
mind  that  tetanus  is  an  affection  of  debility,  the  violence  of  the  spasmodic 
paroxysms  giving  an  appearance  of  false  strength  to  the  patient ;  and  that 
the  principal  source  of  danger  and  death  is  the  exhaustion  induced  by  the 
energy  of  the  muscular  movements.  The  means  adopted  should,  therefore, 
have  for  their  object  the  removal  of  irritation  and  the  support  of  the  patient's 
strength,  so  as  to  enable  him  to  hold  up  against  the  disease. 

Nothing  can  be  more  unsatisfactory  than  the  treatment  of  the  Acute  form 
of  traumatic  tetanus.  In  it,  all  medicines  are  useless  as  curative  agents.  But, 
though  medicines  are  of  no  avail  as  means  of  cure,  they  may  act  as  palliatives, 
and  afford  relief  to  the  patient ;  and  much  may  be  done  by  the  Surgeon,  by 
removing  all  sources  of  extenud  irritation,  to  mitigate  his  sufferings,  and  to 
place  him  in  a  &vourable  condition  to  withstand  the  exhaustion,  and  to  lessen 
the  torture  of  the  spasms.  With  this  view,  the  first  thing  to  be  done  is  to  clear 
the  bowels  out  well  with  an  aperient  dose  ;  aided,  if  necessary,  by  a  turpentine 
enema.  The  patient  should  then  be  kept  perfectly  quiet  in  a  room  by  himself, 
a  screen  or  muslin  curtains,  ajs  recommended  by  Marshall  Hall,  being  drawn 
round  the  bed,  as  noise  or  movement  of  any  kind  increases  the  spasms  greatly. 
In  order  to  allay  the  spinal  irritation,  the  most  effectual  means  consiats 
perhaps  in  the  plan  recommended  by  Todd,  of  applying  ice  along  the  whole 
length  of  the  spine :  this  is  best  done  by  a  caoutchouc  spine-bag. 
This  is  a  powerfiil  depressing  agent,  and,  unless  care  be  taken,  may  lower 
the  heart's  action  too  much,  or  indeed  completely  extinguish  it.  It  may, 
however,  be  applied  with  safety  for  six  or  eight  hours,  the  condition  of  the 
patient  being  looked  to  in  the  meanwhile.  Sedative  or  antispasmodic  agents 
are  of  no  use  whatever  in  acute  traumatic  tetanus.  I  have  seen  many  drugs 
of  this  kind  employed,  without  producing  any  effect  in  lessening  the  violence 
of  the  convulsions.  In  most  cases,  however,  the  inhalation  of  chloroform, 
or  the  administration  of  chloral,  materially  lessens  their  severity,  and  gives 
the  patient  at  least  temporary  ease. 

In  the  SubacfuU  or  Chronic  form  of  the  disease,  recovery  is  much  more 
likely  to  take  place  ;  and  it  is  only  in  these  cases  that  antispasmodics  and 
sedatives  have  been  of  use,  and  in  these  also  chloroform  and  chloral  are  fax 
more  beneficial  than  in  the  acute  cases.  There  is  a  kind  of  trismus  occurring 
in  females,  often  of  a  hysterical  nature,  which  is  at  once  removed  by  the  in- 
halation of  chloroform.  Almost  every  drug  in  the  pharmacopoeia  of  a  tonic, 
sedative,  or  antispasmodic  nature,  has  been  employed  in  tetanus ;  and  the 
recovery  which  has  occasionally  resulted  has  been  perhaps  over  hastily  at- 
tributed to  the  remedy,  rather  than  to  the  employment  of  those  dietetic  and 
hygienic  means,  which  are  of  the  first  importance,  by  enabling  the  patient  to 
live  on  until  the  disease  wears  itself  out.  Tonics,  especially  iron  and  quinine, 
have  been  employed  by  some.  Elliotson  was  strongly  impressed  with  the  value 
of  the  carbonate  of  iron.  Sedatives  in  all  forms— conium,  belladonna,  opium, 
and  their  alkaloids — ^have  been  lai^ly  and  most  ineffectually  employed. 
Miller  speaks  highly  of  cannabis  indica  pushed  to  narcotism,  three  grains 
of  the  extract,  or  thirty  minims  of  the  tincture,  being  given  every  half 
hour  or  hour ;  and  Haughton  has  employed  nicotine  in  one-drop  doses, 
administered  every  second  hour,  with  complete  success  in  severe  cases  of 
traumatic  tetanus. 

The  Calabar  bean  (JPhyaostigmci)  is  the  remedy  that  perhaps  deserves 
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phjaiologically  the  most  attention ;  for  as  it  is  nearly  if  not  quite  antagonistic 

to  the  tetanic  spasms  of  strychnia,  it  was  hoped  that  it  would  be  found 

eqaal^  nsef ol  as  a  sedative  to  the  spinal  cord  in  those  arising  firom  traumatic 

caoaes.    In  E.  Watson^s  hands,  yery  successful  results  followed  its  administra- 

tko.   Yet  it  18  far  from  being  a  specific.    I  have  tried  it  in  several  cases,  with 

no  appreciable  good  effect.    It  may  be  given  by  the  mouth,  hypodermicaUy, 

orper  tanan  :  in  the  form  of  a  solution  or  a  tiucture  of  the  extract  in  hajf- 

giam  doaea,  by  the  mouth  ;  hypodermically,  in  doses  of  one-sixth  of  a  grain ; 

jwr  anumy  in  grain-doses.   The  dose  should  be  given  at  least  every  second  hour, 

antii  complete  contraction  of  the  pupil  occurs.    Stimulants,  as  brandy,  should 

it  the  same  time  be  given  to  counteract  the  depression  that  will  result  from 

the  use  of  the  drug.    At  the  same  time  that  recourse  is  had  to  such  measures 

aa  these,  it  must  not  be  forgotten  that  the  disease  is  one  of  great  exhaustion, 

and  that  the  patient  will  &e  worn  out,  unless  he  be  supplied  with  plenty  of 

Qooridiment.    Beef-tea  and  wine  should,  therefore,  be  administered  by  the 

mouthy  aa  long  as  the  patient  can  swallow,  and  nutritious  enemata  by  the 

rectum ;  and  in  this  way  the  powers  of  life  may  be  supported  until  the 

TiolcDoe  of  the  disease  expends  itself.    I  am,  however,  disposed  to  think  that 

even  m  these  chronic  cases,  much  more  may  be  done  by  simple  than  by  specific 

treattnent.    Clearing  out  the  bowels  by  a  turpentine  enema,  breaking  the 

rioleiioe  of  the  spasms  and  giving  the  patient  rest  and  ease  by  chloroform 

inhaiadoiia  oc  by  chloral  enemata,  and  keeping  up  the  powers  of  the  system 

by  iojectiooa  of  beef-tea,  egg,  and  brandy  into  the  rectum,  till  the  disease 

wears  itKlf  oat,  appear  most  likely  to  be  followed  by  a  satisfactory  result, 

when  used  in  addition  to  the  hygienic  measures  recommended  in  the  acute 

fonn  of  the  disease.    It  is  certainly  more  rational  to  employ  such  measures  as 

these,  Uian  in  the  vain  hope  of  finding  a  specific  for  tetanus,  to  be  constantly 

rKozring  to  antispasmodics  and  sedatives,  which  repeated  experience  has 

proved  to  be  oseless  as  curative  agents. 
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DISEASES   OP   THE    LYMPHATIC    SYSTEM. 

I]m.AinCATXOH    Oy    THB    Z«TMPHATI0    VS8BBX«S. 

^mpluttgitLi,  or  as  it  was  formerly  called,  AngeioleueitiSf  is  a  diffuse 
mflammation  of  the  lymphatic  Teasels. 

Causes. — In  the  vast  majority  of  pases  it  arises  from  the  irritation  caused 
by  the  presence  within  the  vessels  of  the  prodacts  of  an  infective  inflammation 
fleeting  the  tissues  fix>m  which  they  derive  their  lymph.  It  thus  forms  rather 
a  complication  of  these  inflammations  than  an  independent  disease.  Most 
commonly  it  is  associated  with  cutaneous  erysipelas,  but  it  is  also  met  with  in 
other  forms  of  infective  inflammation  ;  thus  it  is  a  frequent  result  of  the 
inoculation  of  virulent  matter  from  dead  bodies,  and  is  occasionally  seen  in  the 
lymphatics  leading  from  a  soft  chancre.  In  most  cases,  therefore,  a  wound  or 
abrasion  serves  as  the  starting  point  of  the  inflammation.  It  is  very  rarely 
indeed  that  lymphangitis  occurs  without  some  such  external  cause  ;  yet  we 
are  certainly  warranted  in  considering  it  as  of  idiopathic  origin  in  some 
instances.  I  have  at  least  seen  cases  in  which  careful  examination  has  failed 
in  detecting  any  breach  of  surface  or  evidence  of  local  infection.  The  disease 
is  predisposed  to  by  the  same  causes  that  favour  the  development  of  erysipelas, 
as  hy  atmospheric  vicissitudes,  by  particular  seasons  of  the  year,  more  espe- 
cially the  early  spring,  and  by  epidemic  influences.  Broken  health  and  the 
neglect  of  hygienic  precautions  also  tend  to  induce  it. 

Morbid  Anatoht. — The  walls  of  the  inflamed  vessel  become  swollen, 
softened,  and  infiltrated  with  small  round  cells,  and  the  endothelium  dee* 
quamates.  Tessier  states  that  the  lymph  coagulates,  forming  a  rosy  clot  which 
plugs  the  vessel.  The  inflanmiation  though  commencing  from  irritation 
within  the  vessel,  soon  extends  beyond  its  walls,  the  surrounding  areolar 
tissue  becomes  swollen  and  infiltrated  with  inflammatory  products,  and  some- 
times suppuration  may  take  place  around  the  inflamed  lymphatic. 

ST1IPT0318. — During  the  progress  of  an  ordinary  injury,  the  patient  is 
seized  with  chills  or  rigors,  with  considerable  elevation  of  temperature  reach- 
ing lOS"*  F.  or  102"^  F.,  attended,  perhaps,  by  vomiting  or  diarrhoea.  These 
symptoms  may  precede  by  twelve  or  fourteen  hours  the  local  signa  of  the 
disease,  but  more  commonly  accompany  them.  On  examining  the  part  it  will, 
if  superficial,  be  seen  to  be  covered  by  a  number  of  fine  red  streaks,  at  first 
scattered,  but  graduaUy  approximating  to  one  another  so  as  to  form  a  distinct 
band,  about  an  inch  in  breadth,  running  from  the  part  affected  along  the 
inside  of  the  limb  to  the  neighbouring  lymphatic  glands,  which  will  be  felt  to 
be  enlarged  and  tender.  The  band  itself  feels  somewhat  doughy  and  thickened. 
Sometimes  one  lymphatic  can  be  felt  hard  and  isokted  like  a  pieoe  of  whip- 
cord. There  is  usually  more  or  less  cedema  of  the  limb,  from  the  implication 
of  the  deeper  lymphatic  vessels  and  their  obstruction  by  the  inflammation. 
Along  the  course  of  the  inflamed  lymphatics,  erysipelatons-looking  patches  not 
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nnfrequenUj  appear,  and  coalesce  until  they  assume  a  considerable  size,  and 
orzKtitnte  a  distinct  varietj  as  it  were  of  erysipelas.  In  some  cases  the  glands 
v\t  affected  before  any  other  local  signs  manifest  themselves,  owing  probably  to 
the  deeper  seated  lymphatics  having  been  first  implicated  ;  or  possibly  to  the 
direct  absorption  of  and  deposit  in  them  of  some  infective  matter  that  consti- 
totes  the  primary  source  of  the  inflammation.  Not  uncommonly  through- 
oot  the  disease  the  inflammation  continues  to  be  confined  principally  to 
this  set  of  vessels,  giving  rise  to  great  and  brawny  swelling  of  the  limb,  but 
Tiihoot  much  if  any  superficial  redness.  The  constitutional  disturbance, 
It  first  of  the  active  inflammatory  type,  may  gradually  subside  into  the  asthenic 
farm. 

Results. — ^The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days ;  not  uncommonly  it  runs  on  to  erysipelas  ;  and  in  other  cases, 
ipiin,  localized  sappnration  may  take  place,  sometimes  in  the  form  of  one  large 
deep-seated  abscess  in  the  iliac  fossa  or  in  the  thigh  if  the  lower  extremity, 
or  under  the  pectorals  and  in  the  axilla  if  the  upper  extremity  be  the  seat  of 
irritation  ;  or  a  chain  of  abscesses  may  form  along  the  course  of  the  inflamed 
lymphatics  and  in  the  glands  to  which  they  lead.  In  some  instances,  after  the 
dis{^«ffanoe  of  the  disease,  a  state  of  chronic  and  rather  solid  oedema  of  the 
part  miy  be  left,  giving  rise  indeed  to  a  species  of  false  hypertrophy,  and  con- 
Etitnting  a  troublesome  consequence.  More  rarely  death  results,  either  from 
pencral  blood-poisoning,  or  as  the  effect  of  exhaustion  firom  prolonged  suppu- 
ntion  of  deep-seated  abscesses. 

The  DiAGKOSis  of  inflammation  of  the  lymphatics  has  to  be  made  in  its 
earij  stages  from  phlebitis  and  erysipelas,  and  of  the  abscesses  in  later  stages 
fr^'ffl  those  of  pyaemia.  From  phlebitis  it  is  easily  distinguished  by  the  super- 
^ial  redness  of  lymphangitis,  and  the  absence  of  the  cord-like  plugged  vein. 
Fnim  erysipelas  it  is  distinguished  by  the  want  of  a  defined  margin  to  the  red- 
iHs«,  and  by  its  extending  in  the  line  of  the  lymphatic  vessels  only  ;  but  the 
afeitioa  in  most  cases  is  closely  allied  to  erysipelas,  and  in  others  merges  into 
:t,  and  consequently  the  distinction  is  often  of  little  consequence.  The  acute 
Ijmpbatic  abscess  is  usually  distinguished  without  difficulty  from  the  pyaemic ; 
the  lymphatic  abscess  being,  if  deep,  solitary  ;  if  superficial  and  multiple, 
^  nfined  to  the  tract  of  the  previously  inflamed  absorbents  ;  in  either  case 
^4ing  always  between  the  starting  point  of  the  primary  source  of  irritation,  or 
VMGsd,  and  the  glands ;  in  the  calf,  thigh,  or  iliac  fossa,  if  the  primary  irrita- 
6 -D  be  in  the  lower  extremity,  in  the  axilla  if  in  the  upper.  The  fever  is 
m^ifeover  more  continued,  and  the  severe  rigors  and  sweatings  of  pyaemia 
^wanthig. 

Treatxebt. — ^In  superficial  lymphatic  infiammation  of  the  skin  and  in- 
t^toiaental  stractnres,  the  local  application  of  belladonna,  as  recommended  by 
C.  Heath,  is  the  most  efficient  agent  in  subduing  the  local  process  ;  a  paste  of 
equl  parts  of  the  extract  and  of  glycerine  should  be  thickly  smeared  over  all 
the  miiamed  parts,  and  covered  with  a  thick  layer  of  cotton-wool ;  the  limb 
>t  the  wne  time  being  kept  elevated.  As  a  substitute  treatment,  though  of 
uiftrior  value,  hot  poppy-fomentations  may  be  used.  If  after  the  subdual  of 
the  aoite  inflammation  mnch  chronic  induration  and  oedema  occur,  bandaging, 
n  aa  to  oompreas  the  limb,  and  methodical  friction  will  be  of  service.  If 
^^^^Kxses  form,  they  should  be  opened  early  and  treated  on  ordinary 
inncipka. 
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The  constitational  treatment  is  the  same  as  for  erysipelas.  No  depletion 
is  ever  justifiable,  and  stimulants  are  often  required  in  considerable  quanti- 
ties,  with  abundant  liquid  food  of  a  nourishing  kind.  Perchloride  of  iron 
and  quinine  are  often  usefiil. 

▼ABZZ   OF    TBS    LTXPBATZO    VBBBBXA 

IfwaAx,  of  tlM  LjMphfttioB  has  been  oocasionaUy  met  with,  both  in  the 
superficial  and  deep  networks  and  in  the  lymphatic  trunks.  The  part  moat 
commonly  found  affected  has  been  the  inner  side  of  the  thigh ;  but  the  disease 
has  been  seen  also  in  the  anterior  wall  of  the  abdomen,  about  the  ankle  and 
elbow  joints,  and  on  the  prepuce.  In  the  superficial  lymphatics,  the  yariz  first 
appears  in  the  form  of  small  elevations,  giving  the  skin  an  appearance  which 
has  been  compared  to  the  rind  of  an  orange ;  it  subsequently  takes  the  form  of 
little  vesicles  covered  with  a  thin  layer  of  epidermis.  Yariz  of  the  larger  lym- 
phatic trunks  frequently  accompanies  the  condition  just  described.  The  vessels 
may  either  be  dilated  cylindrically  into  round  beaded  enlargements,  often  semi* 
transparent,  and  but  slightly  compressible ;  or  ampullar  may  be  formed  on 
them,  giving  rise  to  more  or  less  soft  swellings,  fluctuating  under  the  finger. 
There  is  some  oedema,  attributable  either  to  obstruction  of  the  lymphatics  or 
to  the  impeded  fiow  of  the  lymph. 

In  31  out  of  55  recorded  cases,  a  discharge  of  lymph  (l^rmphorrhcM)  has 
been  obscrred.  This  has  been  seen  to  occur  also  without  variz,  as  the  result 
of  wound.  In  the  latter  case,  the  flow  is  continuous ;  while  in  the  lymphorrhoea 
which  attends  variz,  it  is  to  some  eztent  intermittent.  The  identity  of  the 
fluid  discharged  wiUi  lymph  has  been  established  by  chemical  and  microscopic 
ezamination.  An  ezcessive  dischaige  of  the  fluid  is  liable  to  produce  symptoms 
of  general  debility,  of  the  same  kind  as  those  induced  by  haemorrhage. 

Treatment. — Spontaneous  cure  of  lymphatic  variz  has  been  oljserved  in 
oases  where  the  penis  was  affected,  the  disease  being  the  result  of  the  obstruction 
to  the  flow  of  lymph  caused  by  buboes.  In  other  instances,  various  plans  of 
treatment  have  been  tried,  with  apparently  indifferent  result.  Caustics  have 
been  used  by  several  Surgeons,  but,  as  the  disease  is  often  deeply  seated  as  well 
as  superficiid,  with  but  little  result  Beau  treated  three  cases  successfully  by 
introducing  a  seton  into  the  dilated  lymphatic  vessels,  and  ezciting  adhesive 
inflammation.  B.  Bell  advises  ligature  of  the  lymphatic  vessel,  from  which  the 
discharge  of  fluid  takes  place.  Compression  by  means  of  a  bandage  has  been 
recommended  by  N^laton. 

KLBFKaXTZASZB   GW   THB    XAOB   AXTD    80B0TUX. 

TSlBphaiitiMlg  Aratam,  or,  as  it  is  often  called,  the  Barbado—  ZiBg» 
is  an  affection  that  is  common  in  many  tropical  countries,  in  the  West 
Indian  Islands  and  in  South  America  more  particularly.  It  is  met  with, 
though  comparatively  rarely,  in  Europe.  The  disease  usually  affects  one  of 
the  lower  eztremities  (seldom  bothX  the  scrotum,  or  the  labia,  which  may 
become  enormously  enlarged  and  hypertropbied.  In  the  &oe  it  is  often 
met  with  ;  in  the  upper  eztremities  rarely. 

It  is  not  my  intention  to  enter  into  an  account  of  the  history,  the  symptoms* 
or  the  causes  of  this  remarkable  malady.  It  is  sufficient  for  my  purpose  here 
to  say,  that  it  appears  to  consist  in  disease  primarily  seated  in  die  lymphatics. 
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The  ^ands,  as  Tirchow  and  Bindfleisch  Bnppose,  become  impemooB  to  the 
tranwniwioD  of  Ijmph,  and  the  hTperplaetio  deposits  that  characterize  the 
diiBMe  are,  togiMber  with  the  general  Btietching  and  hypertrophy  of  the 
■UeKnmental  Etmctnre,  the  consequence  of  the  plastic  effiision  into  the  areolar 

TtKiTwofT. — 'When  this  diBcase  attacks  the  face,  little,  if  anything,  availa 
in  Hx  way  0*  treatment.    When  it  aSecto  the  labia  and  sorotmn,  the  enlarged 
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1  part  most  be  removed  (See  DiBeaaes  of  Penis  and  Scrotum). 
Boi  when  the  leg  is  affected,  surgery  can  effect  much  in  the  way  of  core. 
(d  the  alighter  casea  mnch  may  be  done  by  elevation  of  the  limb,  methodical 
■aadving,  uid  perhaps,  as  Kayea*  and  Li^ranc  recommend,  the  employmeat 
■■f  Muificatioo.  Bnt  in  the  more  severe  casea,  where  the  limb  has  swollen  to 
a  mcortrooa  size,  and  has  become  shapeless  from  the  groin  to  the  ankle,  the 
•kin  aalknr,  covered  with  nodules  and  overlaid  by  branny  desqnamation,  with 
■  ixadeacj  to  unhealthy  and  incurable  nlcerattona — in  these  advanced  and 
scnooa  nirn,  mere  active  measnres  are  neceasaiy. 

Ihifoar  nems  to  have  been  the  first  to  propose  diminution  of  the  supply  of 
arterial  blood  to  the  limb  as  a  core  for  this  disease.  This  he  effected  by  com- 
pnam^  the  femoral  artery  by  means  of  a  kind  of  truss,  and  was  sncoessfnl  in 
tr^sr  caan.  This  pfactice  of  compression  has  since  be«i  suooessfblly  followed 
^T  Hill,  Cockle,  Tanzetd,  and  others. 

To  Chniochui  ia  dee  the  merit  of  having  recommended  the  ligatnre  of  the 
ffJDoval  artery  as  a  means  of  core  in  these  cases  ;  and,  in  whatever  way  it  acts, 
tb»e  can  be  no  doabt  of  the  excellent  effects  that  have  followed  this  method 
:,  little  as  it  can  be  explained  by  the  received  pathological  views  of 
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the  disease.  In  some  instances,  as  by  Bryant,  Buchanan,  and  Simon  (of 
Heidelberg),  the  external  iliac  has  been  advantageously  tied.  The  operation 
on  this  artery  has  the  recommendation  not  only  of  being  completely  above  the 
limits  of  the  diseafie,  and  consequently  in  parts  that  are  quite  healthy,  but  also 
of  more  completely  controlling  the  nutrition  of  the  limb  than  can  be  done  by 
ligature  of  the  superficial  femoral. 

Eppner  in  1881  collected  the  records  of  49  cases  of  elephantiasis  treated  by 
ligature  of  the  main  artery  leading  to  the  diseased  part.  In  40  of  these  the 
femoral  was  tied ;  in  5,  the  external  iliac ;  in  2,  the  popliteal ;  in  1,  the 
anterior  tibial,  and  in  1,  the  brachial.  Of  these  81  are  reported  to  have  been 
cured,  3  relieved,  1  unrelieved,  and  5  died.  Of  the  cases  reported  as  cured  9 
subsequently  relapsed.  The  result  of  the  operations  appears  to  have  been 
fairly  encouraging,  although  in  a  certain  number  of  cases  it  is  evident  that 
little,  if  any,  improvement  took  place. 

ZiTMFHADXZnTIS,    OB    PnTTiAMMATION    OF    TKB    ZiYMPHHTIO    OZiANSSi 

Acute  Znflammation  of  the  lymphatic  Olaads  almost  invariably 
results  from  the  irritation  of  some  noxious  material  conveyed  to  them  by 
the  lymphatic  vessels.  The  lymphatics  through  which  it  passes  on  its 
way  to  the  glands  may  themselves  be  inflamed,  but  more  frequently  they 
escape.  This  &ct  would  seem  to  indicate  that  in  the  majority  of  cases 
the  irritating  matter  is  particulate  and  not  in  solution.  As  we  know  from 
experiment  that  solid  particles  pass  readily  through  the  lymphatic  vessels 
without  lodging,  but  are  arrested  in  the  lymphatic  glands.  In  every 
acute  inflammation  the  quantity  of  lymph  passing  through  the  glands  in 
connexion  with  the  affected  area  is  greatly  increased.  In  simple  inflam- 
mations in  a  healthy  subject  this  causes  slight  swelling,  which  subsides  as 
soon  as  the  cause  is  removed  ;  but  in  scrofulous  subjects,  as  before  pointed 
out,  there  is  a  peculiar  tendency  to  inflammation  of  the  lymphatic  glands 
from  slight  causes,  and  in  them  the  swelling  may  persist  and  may  pass  on  to 
suppuration  or  chronic  inflammation.  In  infective  inflammations  the  inflam- 
matory products  contain  the  special  virus  to  which  the  inflammation  is  due, 
and  this  being  carried  by  the  lymph-stream  to  the  glands  may  excite  a  similar 
process  in  them.  Many  specific  inflammations  are  accompanied  by  the 
presence  of  microscopic  organisms  of  a  definite  form  in  the  exudations,  and 
in  such  cases  the  organisms  can  frequently  be  demonstrated  by  the  microscope 
after  death  in  the  lymphatic  glands  nearest  to  the  seat  of  the  disease.  As  a 
rule  the  secondary  inflammation  in  the  glands  closely  resembles  in  character 
that  at  the  primary  seat  of  disease. 

Thus,  in  cutaneous  erysipelas,  the  glands  are  invariably  swollen  and  tender, 
but  seldom  suppurate  ;  in  soft  chancres,  suppuration  commonly  takes  place  ; 
and  in  diphtheria,  the  glands  are  always  enlarged  and  painful,  but  pus  rarely 
forms,  while  in  scarlet  fever  suppuration  is  often  very  troublesome.  In 
syphilis,  the  change  that  takes  place  in  the  lymphatic  glands  is  identical  with 
that  occurring  at  the  seat  of  inoculation ;  and  the  same  is  the  case  in 
secondary  tuberculosis. 

Some  infective  inflammations,  as  hospital  gangrene  and  phlegmonous 
erysipelas,  have  but  little  tendency  to  infect  the  glands.  This  is  possibly  due 
to  coagulation  of  the  lymph  in  the  spaces  of  the  inflamed  area. 
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In  the  majority  of  cases  there  is  no  difScoltj  in  discovering  the  source  of 
the  irritation  which  has  caused  the  glands  to  inflame.  In  scrofulous  subjects, 
hoverer,  the  effect  may  be  produced  by  causes  so  comparatively  slight  that 
their  detection  becomes  proportionally  difficult.  In  some  cases  it  appears  to 
arise  simply  in  consequence  of  a  strain,  as  in  over-walking.  In  children,  the 
::!Aiid8  are  more  prone  to  suppurate  from  slight  sources  of  irritation  during 
i.xjoTale8oenoe  from  measles  or  some  other  acute  specific  disease. 

ftithologicaJ.  Anatomj. — Inflammation  of  the  lymphatic  glands  may  be 
ftcate,  mb-acDte,  or  chronic.  In  the  acute  form  the  gland  is  swollen^  and  at 
irs  pink  in  colour  and  soft.  At  a  later  stage  yellow  points  of  commencing 
^Eif^miation  will  be  observed^  both  in  the  medullary  and  cortical  part  At  a 
ilII  later  period  the  greater  part  of  the  gland  may  be  hollowed  out  into  a 
o&rity  filled  with  pus.  The  appearances  of  sub-acute  inflammation  are  much 
:lc-  same  as  in  the  acute.  The  microscope  shows  the  usual  changes  observed 
ji  aD  inflammations ;  the  vessels  are  distended,  and  the  gland  is  crowded 
irajwhere  with  multitudes  of  small  round  cells.  These  very  early  choke  the 
ivmph  sinnaes.  As  these  cells  exactly  resemble  the  normal  corpuscles  of  the 
^L;«iMi,  it  is  impossible  to  determine  whether  they  are  formed  by  multiplication 
of  the  nonnal  lymphoid  cells,  or  have  been  brought  to  the  gland  with  the 
Innph  from  the  inflamed  area,  or  have  migrated  from  the  vessels.  The 
ci^MoIe  and  trabeculsB  are  similarly  infiltrated  with  small  cells.  The  formation 
of  pus  takes  place  in  the  same  way  as  in  other  parts.  In  the  less  acute  forms 
Lu|Erer  ceils  are  found,  formed  by  proUferation  of  the  flattened  corpuscles  that 
cr>rer  the  trabecular  and  the  inner  aspect  of  the  capsule.  In  the  more  acute 
funns  the  Borroonding  tissues  are  early  implicated  in  the  inflammation. 

Chnmic  Inflammation  of  ih$  LympAaiic  Glands  is  regarded  as  the  most 

•'Ltfacteristic  feature  of  scrofula.    In  it  the  gland  is  enlarged  often  to  many 

rimes  its  normal  size.    In  the  early  stages,  it  is  usually  more  opaque  than 

mjoalj  and  of  a  grey  or  dull  pink  colour.    At  a  later  period,  yellow  points 

ippev,  doe  to  caseation.    These  points  gradually  increase  in  size,  and  coalesce 

dl  the  whole  gland  becomes  a  uniform  caseous  mass  still  enclosed  in  the 

capnle,  which  is  often  considerably  thickened.    The  caseation  may  terminate 

the  prooes,  the  cheesy  mass  remaining  dry  and  encapsuled  without  further 

^haoi^    In  other  cases  it  is  followed  by  deposit  of  lime  salts,  and  the  diseased 

riand  fonns  a  hard  calcareous  mass.    These  formations  most  commonly  occur 

m  the  gjanda  of  the  abdomen  and  thorax.    In  superficial  glands  the  caseation 

If  more  oommonly  followed  by  sofi^ening  of  the  cheesy  mass,  which  breaks  down 

&to  a  thick  fluid  not  unlike  clotted  cream.    The  softening  is  accompanied  by 

iiJsmmation,  and  the  slow  formation  of  pus  in  the  tissues  round  the  gland, 

::.'.  GspBole  gives  way  at  the  most  superficial  part,  and  the  fluid  gradually 

^jfmcbes  the  surface.    The  chronic  abscess  thus  formed  is  very  slow  in 

ptrfonting  the  skin,  often  undermining  it  for  some  distance  before  finding  an 

txxL    Microscopic  examination  of  these  glands  shows  in  the  early  stages  a 

cmt  iacresse  in  the  lymphoid  corpuscles,  not  only  in  the  follicles  of  the  gland, 

bat  aho  choking  the  lymph  sinuses.    Amongst  the  new  corpuscles  larger  cells 

ftfi;  focmd  many  times  the  size  of  a  lymph-corpuscle,  and  apparently  developed 

fnjin  them  as  all  intermediate  varieties  are  found  between  the  two  forms.    The 

ftftttcoed  cells  covering  the  trabeculae,  and  lying  on  the  meshes  of  the  reticu- 

nn  of  the  gland,  proliferate,  and  may  sometimes  be  recognized  forming  a 

network  amongst  the  lymphoid  corpuscles.    At  first  the  gland  is  more 
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VBBCtilar  than  natural,  bat  from  the  pressore  of  the  accomnlated  cells  the 
Tefifleh  soon  become  obliterated,  and  non-vascnlar  areas  are  formed.  At  this  stage 
in  a  Teiy  large  proportion  of  scrof  olons  glands,  giant-cells  snrronnded  by  a  zone 
of  larger  cells,  and  again  by  lymphoid  corpuscles,  forming  thus  the  anatomi- 
cal structure  of  a  tubercle  nodule,  are  met  with  in  the  non-vascular  patches. 
The  caseation  commences  in  the  non-vascular  spots,  and  gradually  extends. 
The  trabeculsB  disappear  last  in  the  caseating  process.  In  a  large  proportion 
of  cases  examined  up  to  the  present  time,  the  tubercle  bacillus  has  been  found 
in  the  cheesy  glands.  In  the  present  state  of  our  knowledge,  it  is  not  possible 
to  define  accurately  the  relation  of  tubercle  to  chronic  glandular  inflammation. 
In  those  cases  in  which  the  glandular  disease  is  secondary  to  a  tubercular 
affection  of  the  region  from  which  they  receive  their  lymph,  they  are  probably 
tubercular  from  the  beginning.  In  odier  cases  the  chronic  inflammation  may 
be  antecedent  to  and  a  predisposing  cause  of  the  development  of  tubercle  ; 
and  again  it  is  probable  that  chronic  inflammation  followed  by  caseation  and 
softening  may  take  place  without  the  process  being  at  any  time  tubercular. 
The  softened  caseous  product  of  chronic  inflammation  of  the  lymphatic 
glands  has  been  believed  for  many  years  to  be  a  source  of  general  tubercular 
infection,  the  fine  granular  debris  ;entering  the  circulation  and  lodging  in 
distant  parts,  and  there  causing  the  growth  of  tubercle.  Since  Koch's  dis- 
covery of  the  bacillus  of  tubercle,  this  organism  has  been  believed  to  be  the 
actual  infective  material  in  such  cases.  This  general  infection  when  it  does 
occur  is  however  merely  an  accidental  occurrence,  the  vast  majority  of  patients 
who  suffer  from  caseating  lymphatic  glands  escaping  with  nothing  more  than 
the  local  disease. 

Induration  of  the  gland,  due  to  thickening  of  the  trabecube  and  capsule, 
and  of  the  meshes  of  the  retiform  connective  tissue,  is  not  an  uncommon 
result  of  slight  degrees  of  chronic  inflammation. 

In  whatever  way  occurring,  inflammation  of  the  lymphatic  glands  always 
causes  obstruction  to  the  flow  of  lymph  through  them,  and  if  the  whole  or 
greater  part  of  the  glands  of  a  limb  be  affected,  oedema,  often  of  a  solid  cha- 
racter, may  occur  in  the  parts  from  which  they  receive  their  afferent  lymphatic 

VvBoClB. 

Sthftomb. — In  Acute  ^nnpliAAeiiitLi  there  are  pain,  swelling,  and 
tenderness,  and  stiflhess  about  the  affected  glands,  with  a  dull  heavy  sensa- 
tion in  them.  The  outline  of  the  swollen  gland  is  at  first  clearly  defined,  bnt 
soon  becomes  concealed  by  the  inflammation  extending  to  the  contiguona 
areolar  tissue.  Before  long  redness,  oedema,  and  the  other  signs  of  acnte 
abscess  make  their  appearance.  In  Snbaeute  Ljmphadanitia  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  matted  together  by  inflamma- 
tory exudation  into  the  surrounding  tissues.  If  abscess  form,  it  frequently 
oonunenoes  in  the  structures  around  the  glands ;  and  those  are  perhaps 
eventually  exposed  at  the  bottom  of  the  cavity  that  results.  This  is  especially 
apt  to  happen  in  cachectic  and  strumous  persons  firom  slight  sources  of  irrita- 
tion. Very  conunonly  in  such  subjects  the  inflammation  of  the  glands  rona 
into  f  chronic  state.  Ghrcmie  LyapliaAmitis  or  Mmmons  S&larg«maat 
ef  tlM  Lyaphatio  Olaaida  may  arise  as  a  sequence  of  subacute  inflammation^ 
but  more  commonly  the  glands  gradnally  enlarge  without  marked  pain  or  tender- 
ness in  consequence  of  chronic  irritation  of  some  kind.  It  is  not  possible  to 
make  any  aocnrate  distinction  clinicaUy  between  simple  chronic  inflammation* 
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ctramoQB  enlargement,  and  tubercular  disease.  Chronic  inflammation  of  the 
d^ds  is  commonly  looked  upon  as  the  most  marked  characteristic  of  the 
^^nunoQs  diathesis,  and  the  relation  of  the  process  to  tubercle  has  been  already 
nfficienttr  discussed.  These  changes  occur  principallj  in  children  and  young 
|K0{^  and  most  frequently  in  the  neck,  especially  in  the  submaxillary  glands 
tad  the  giandulae  ooncatenatse,  and  sometimes  in  the  axillary  and  inguinal 
giaoda.  The  glands  slowly  increase  in  size,  at  first  remaining  clearly  defined 
ind  distinct  firom  each  other.  They  may  after  a  time  cease  to  enlarge,  and 
rrrnaui  permanently  without  further  change,  but  more  commonly  after  con- 
iinning  in  this  state  for  months  or  years  they  soften.  The  inflammation 
tkn  extends  to  the  surrounding  tissues,  and  the  glands  become  adherent  to 
neighbouring  parts,  and  finally  to  the  skin.  Several  glands  may  thus  become 
fiiaed  together,  forming  a  large  indurated  and  nodulated  tumour.  Suppuration 
tJoes  place  slowly,  and  the  skin  becomes  thin,  blue,  and  undermined.  Finally, 
it  gires  way  by  a  small  opening,  and  curdy  unhealthy  pus  is  discharged,  mixed 
Tith  the  debris  from  the  softened  cheesy  matter  from  the  gland.  The  dis- 
charf:e  may  continue  for  weeks  or  months,  being  kept  up  partly  by  the  gradual 
tipdaon  of  the  remains  of  the  degenerated  gland,  and  partly  by  the  thinned 
ind  Tmdermined  skin  being  too  feeble  to  take  any  part  in  healthy  repair. 
The  opening  may  close  for  a  time,  bursting  open  and  discharging  again  at 
intervili.  In  other  cases  the  thinned  skin  perishes,  and  the  remains  of  the 
gland  may  be  exposed  as  a  leddish-grey  or  fleshy  mass  protruding  in  the  midst 
of  the  sore.  When  these  sores  finally  heal,  they  leave  thin  blue  cicatrices, 
Snilij  forming  irregular  puckered  scars. 

THEiTmrtT. — ^The  lo^  treatment  of  inflamed  lymphatic  glands  varies 
ioootding  to  the  variety  of  the  process.  In  all  forms  the  local  irritation  to 
^lich  the  inflammation  is  due  must  be  removed  if  possible.  In  a>cute  lym- 
yhademiis  the  application  of  glycerine  and  extract  of  belladonna  in  equal 
T«na,  and  hot  fomentations  may  prevent  suppuration*  In  the  subacute  con- 
^*iu*ftu  spirit  lotions  containing  iodide  of  potassium  will  sometimes  subdue 
*Le  inflaaunation  and  take  down  the  swelling.  If  an  abscess  form,  it  must 
V  fieeiy  opened  and  the  part  dressed  with  some  antiseptic  application.  The 
finrma  which  are  often  left  when  the  abscess  is  imperfectly  opened,  or  allowed 
u>  dacfaarge  by  itself,  require  to  be  treated  by  stimulating  applications,  espe- 
<^j  the  nitrate  of  silver ;  but  very  conmionly  they  will  not  heal  unless  they 
ve  laid  open  and  dressed  from  the  bottom. 

^^hrwtk  or  Scrofulous  Inflammation  of  the  Lymphatic  OJunds,  requires  to  be 
u^^ated  on  different  principles.  When  there  is  merely  chronic  enlargement, 
vithoat  initation,  methodical  friction  with  iodine  or  iodide  of  lead  ointment 
viD  sometimes  produce  absorption  of  the  inflammatory  products,  constituting 
'■he  balk  of  the  enlargement ;  and  this  in  some  instances  may  remove  the 
tcarjcr  entirely.  In  other  cases  painting  the  part  with  tincture  of  iodine, 
and  iaqioFement  of  the  general  hesdth,  will  cause  the  removal  of  the  disease. 
^^*^  &  gland  has  softened  and  is  becoming  adherent  to  the  surrounding 
{Vtt»  it  becomes  an  important  question,  at  what  period  it  should  be  opened, 
iri  aa  to  ensure  the  speediest  recovery  and  the  least  scarring.  It  was  formerly 
tdrisBd  bf  many  Soigeons  to  leave  the  gland  until  it  became  distinctly  adhe- 
^  to  the  akin,  and  until  it  was  so  completely  softened  that  the  whole  of  the 
^hoaj  matter  might  be  discharged  at  the  time  of  opening.    The  result  of  this 

{^  miB  Qsoally  to  leave  a  deep  puckered  scar,  and  healing  was  seldom  com- 


48  DISEASES   OF   THE  LYMPHATIC   SYSTEM. 

plete  for  some  weeks  or  even  months.  These  nnpleasant  consequences  can 
freqaentlj  be  to  a  great  extent  averted  by  early  opening,  and  firee  scraping  with 
a  sharp  spoon  (Fig.  95,  Vol.  I.).  As  soon  as  the  gland  is  evidently  softening, 
the  operation  may  be  performed.  The  gland  is  steadied  between  the  finger 
and  thnmb  of  the  left  hand,  and  a  puncture  made  into  it  with  a  scalpel  about 
a  quarter  of  an  inch  in  width.  A  probe  may  then  be  passed  along  the 
scalpel,  so  as  to  serve  as  a  guide  to  the  opening  in  the  capsule.  The  scalpel 
is  then  withdrawn,  and  a  small  sharp  spoon  passed  along  the  probe  into  the 
gland.  By  forcibly  squeezing  the  gland  and  scraping  with  tiie  spoon,  the 
whole  of  its  caseous  contents  can  usually  be  removed  without  difficulty.  A 
very  fine  drainage  tube  may  then  be  inserted  for  a  few  days,  after  which 
healing  will  probably  take  place  without  difficulty.  The  results  of  this  little 
operation  are  very  much  better  if  strict  antiseptic  precautions  are  observed  ; 
for  if  the  cavity  becomes  filled  with  decomposing  discharges,  troublesome 
diffuse  suppuration  may  follow  in  the  areolar  tissue.  Iodoform-  or  salicylic- 
wool  forms  the  best  dressing  in  most  cases.  If  several  glands  lie  close 
together,  it  is  sometimes  possible  to  scrape  more  than  one  from  a  single 
opening.    The  scars  left  after  this  mode  of  treatment  are  very  slight. 

If  an  aperture  already  exists  leading  down  to  an  indurated  mass,  the  sinoa 
may  be  freely  scraped  in  the  same  way,  and  healing  is  often  hastened  by  the 
insertion  of  a  small  quantity  of  iodoform  into  the  track  left  after  the  opera- 
tion. If  after  an  abscess  has  formed  and  been  opened,  an  irregular  cavity  is 
left  with  masses  of  degenerating  gland  tissue  projecting  into  it,  these  may  be 
scraped  away  by  a  sharp  spoon,  or  destroyed  by  potassa  fusa.  In  applying 
the  caustic  potash;  care  must  be  taken  that  its  action  do  not  spread  too 
widely  ;  this  may  usually  be  avoided  by  coating  the  surrounding  integumenta 
with  collodion.  The  blue  undermined  skin  left  after  spontaneous  bursting  of 
a  scrofulous  abscess  of  the  glands  delays  healing,  and  is  useless  itself  for  anj 
purposes  of  repair.  It  must  therefore  be  destroyed,  however  large  the  resulting 
sore  may  at  first  appear  to  be.  This  may  be  done  by  means  of  potassa  fusa, 
but  cutting  it  with  scissors  in  a  number  of  lines  radiating  from  the  central 
opening  will  nsoaUy  make  it  in  great  part  melt  away,  and  at  the  same  time  is 
free  from  the  risk  of  destroying  more  than  is  necessary. 

Extirpation  of  chronically  inflamed  and  caseating  lymphatic  glands  has 
been  recommended  with  the  view  of  preventing  general  tubercular  infection ; 
but  for  this  reason  alone  it  is  not  to  be  reconunended.  It  is  impossible  in 
the  vast  majority  of  cases  to  remove  all  or  nearly  all  the  affected  glands,  and 
if  undertaken,  it  may  lead  to  more  serious  and  extensive  dissections  than 
might  at  first  appear  requisite ;  for  a  chain  of  diseased  glands  often  extends 
a  considerable  distance,  and  after  one  has  been  removed,  others  come  into 
sight.  Cases,  however,  occasionally  occur,  in  which  such  a  procedure  may  be 
deemed  advisable,  the  affected  glands  being  large  and  indurated,  and  the 
disease  of  many  years*  standing  ;  their  extirpation  may  then  be  proper,  and  I 
have  not  unfrcquently  had  occasion  in  such  circumstances  to  remove  them 
from  the  axilla,  from  the  submaxillary  region,  and  from  the  posterior  triangle 
of  the  neck. 

The  constitutional  treatment  of  clmtnic  strumous  disease  of  the  glands  is 
fully  described  in  the  Chapter  on  Scrofula  and  Tubercle,  Vol.  I.,  p.  1063. 


L  YMPSADBNOMA. 


I^THPOASSMOIU. 


This  disease  has  been  already  described  in  the  Chapter  on  Tumours  (Vol.  I., 
pL  991),  and  bnt  little  remains  to  be  said  concerning  it.  'WTien  the  disease  is 
limited  to  the  lymphatic  glandB,  the  question  of  ^eir  temoval  often  comes 
\y:ioK  the  Surgeon. 

If  the  tumour  be  large  and  single,  or  composed  of  an  a^lomeration  of 
iimJd[de  masses,  and  so  situated  that  it  can  be  taken  oat  with  safety,  its 
r^-moT&l  is  proper,  and  should  be  practised.  I  have  several  times  removed 
larj;c  lymphadeDomata  &om  the  axilla  and  upper  part  of  the  neck  with  great 
kiiTsnt^e.  Even  when  the  disease  is  multiple,  single  large  masses  that  are 
b->aifXK  of  special  troable  should  be  dissected  out  In  one  such  case  a  tumour, 
vhicfa  was  as  lai^  as  a  fist,  was  removed,  in  Univereit;  College  Hospital, 
fp>ai  the  axilla.  The  patient,  a  delicate  woman,  had  a  group  of  similar 
^TDwihs  in  the  neck,  which  had  remained  stationary  for  twenty  years. 

The  operation  should  not  be  undertaken  when  the  patient  is  very  weak  or 
^insmic,  and  more  especially  when  there  is  persistent  elevation  of  temperature. 


Fig.  133.— LTmphidenonuof  GliiulistRaatof  UwNeck. 

The  accompanying  figure  (Fig.  42S)  from  a  patient  under  the  care  of 
ffarubipbcr  Heath  is  a  good  illnstration  of  the  appearances  pi-oduced  by  this 
■■.jtsMt  when  affecting  the  glands  at  the  root  of  the  neck. 

With  the  exception  of  lymphadenoma,  the  lymphatic  glands  are  singularly 
^empC  frnm  the  growth  of  primary  tumonrs.  Round-cell  sarcoma  is  said 
laaiciaally  to  be  met  with,  but  it  is  probable  that  some  of  the  tumours 
^-niifcHr  deacribed  Dnder  that  name  would  now  be  classed  as  lymphadenomota. 
r^^«oodary  tnmours  are,  however,  extremely  common.  All  fonns  of  cancer  tend 
^>•flect  tbeglsndB  at  an  earlyperiod  of  their  growth.  Round-celledand  melanotic 
'  0  frequently  give  rise  to  secondary  tumours  in  the  glands. 
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CHAPTER    XL. 


DISEASES   OP  VEINS, 


VXHOX78    XKB01CB08Z8. 

Thvombosis  or  coagulation  of  the  blood  in  the  vessels  daring  life  is  very 
common  in  the  veins. 

Causes. — The  views  generally  entertained  at  the  present  time  with  regard 
to  coagulation  are  that  fibrin  does  not  exist  as  such  in  the  blood,  but  is 
formed  by  the  union  of  two  substances,  fibrinogen  and  paraglobulin,  under 
the  influence  of  a  third  body  of  the  nature  of  a  ferment,  known  as  the-fibrin* 
ferment.  The  fibrinogen  is  always  normally  present  in  the  blood  plasma  and 
the  paraglobulin  is  supposed  to  be  contained  chiefly  in  the  white  corpusclee. 
The  fibrin-ferment  is  not  supposed  to  be  present  in  a  free  state  in  the  blood 
as  it  circulates  in  the  body,  but  is  liberated  from  the  white  corpuscles  under 
certain  conditions.  Blood,  in  contact  with  the  walls  of  vessels,  which,  to  use 
Cohnheim's  expression,  are  in  a  state  of  ^'  physiological  integrity,'*  shows  no 
tendency  to  coagulate,  but  when  it  is  brought  in  contact  with  dead  matter 
clotting  takes  place.  In  the  same  way,  if  the  integrity  of  the  vessels  is 
damaged  by  disease  or  injury  fibrin  becomes  deposited  at  the  damaged  spot. 
The  presence  of  free  ferment  in  the  blood  may  also  cause  coagulation  in  the 
living  body.  Kohler  has  shown  that  if  a  suflScient  quantity  of  fibrin-ferment 
be  experimentally  introduced  into  the  blood-stream,  rapid  coagulation  will  take 
place,  even  in  contact  with  healthy  vessels.  If  a  smaller  quantity  is  injected 
there  is  severe  febrile  disturbance,  but  thrombosis  does  not  take  place,  the 
influence  of  the  healthy  walls  of  the  vessels  being  then  supposed  to  be 
sofScient  to  arrest  coagulation  until  the  ferment  is  eliminated  from  the  blood. 
Retardation,  or  arrest  of  the  blood-stream,  acts  as  a  powerful  predisposing 
cause  of  thrombosis.  These  conditions  apply  equally  to  all  vessels,  whether 
arteries,  capillaries,  or  veins,  but  we  have  to  consider  them  here  in  reference 
to  the  veins  only. 

The  causes  of  venous  thrombosis  may  thus  be  classified  : — 

1.  Changes  in  the  condition  of  the  wall  of  the  vessel  due  to  (a)  injury  ; 
{b)  inflammation ;  (c)  degeneration. 

2.  Altered  conditions  of  the  blood  in  which  there  is  supposed  to  be  a  libera* 
tioD  of  the  ferment. 

8.  Retardation  or  arrest  of  the  blood-atream  ;  due  to  (a)  diminished  vi9  a 
isrgo;  {V)  pressure  on  the  vessel ;  (c)  interruption  of  its  continuity ;  {d) 
obstruction  by  a  thrombus  due  to  any  of  the  preceding  causes. 

1.  Changes  in  the  trail  of  the  vessel. 

a.  Injury. — The  eflect  of  any  severe  injuiy  to  the  coats  of  a  vein  is 
either  to  extinguish,  or  so  far  to  diminish,  the  vitality  of  the  injured  part, 
that  it  behaves  towards  the  blood  u  a  foreign  body,  and  a  coagnlum  is  formed 
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^n  tke  duDftged  part^  j  ust  as  it  would  be  on  a  piece  of  wire  introduced  into  the 
^WL  veina  are  occa«cioii.aJly  penetrated  by  foreign  bodies,  as  when  a  ligature 
siocidentslly  passed  tlirough  a  vein  in  ligaturing  a  contiguous  artery.  Under 
tiiese  drcumafcanceB  a  dot  -will  quickly  form  upon  the  foreign  body. 

fc.  l^fammaiion, It    lias   already  been  pointed  out  in  the  Chapter  on  In- 

^uontttiou  that  tlie  moat  essential  feature  of  the  process  is  a  diminished 
^ality  of  the  affected  i>art  to  a  degree  short  of  actual  death.  If  the 
icSammakion  is  sufficiently  intense  the  wall  of  an  inflamed  vein  behaves 
cowirds  the  oontained  l>Iood  as  if  it  were  dead  matter,  and  coagulation 
'''OseqaenUy  takes  place.  Thrombosis  thus  forms  a  marked  feature  of  all 
^nu  (^  pUebitis.  The  causes  of  inflammation  of  veins  will  be  described 
awron  (see  Phlebitis), 

r.  Ikqentration. — ^Degeneration  of  the  coats  is  less  marked  in  the  veins 

*ihi&  m  the  aiteries.      In  varicose  veins,  the  middle  coat  is  greatly  thickened 

W  the  growth  of  fibroid  tissue,  and  calcareous  plates  are  sometimes  met  with 

in  it;  hot  the  endothelial  lining  is  usually  intact,  and  consequently  thrombosis 

cr^Dipsmivdy  rarely  takes  place  as  a  consequence  of  this  alone. 

t.  Altered  eondiUons  of  ths  blood. — The  exact  nature  of  the  changes  of  the 
^AciqA  tkttt  pcedispose   to  thrombosis  is  very  imperfectly  known.    The  experi- 
V^efm  aUuded  to  show  that  an  excess  of  free  ferment  in  the  blood  may 
a  fowerfal  predisposing  cause,  or  even  the  sole  cause  of  coagulation. 
In  sepdecmia,  pyseniiay  and  many  other  acute  febrile  diseases,  there  is  con- 
ndenhie  destniction  of  corpuscles,  and  very  probably  in  this  way  ferment  is 
Mberated,  and  it  is  well  known  that  thrombosis  is  common  in  these  affections. 
Tbe  mere  excess  of  white  corpuscles,  such  as  is  observed  in  leucocythsemia, 
sot  seem  to  predispose  in  any  great  degree  to  thrombosis.    Koch  has 
in  pyiemia  experimentally  induced  in  animals,  thrombosis  of  small 
appsiently  originating  in  the  plugging  of  the  channel  by  microscopic 
origmniaDiSy  and  possibly  some  such  condition  may  be  concerned  in  some  cases 
of  ncoaoB  thrombosis. 

S.  Riiardaiion  of  tho  blood-stream. — Perfect  rest  of  the  blood  when  with- 
drawn from  the  body  delays  coagulation,  and  free  movement  hastens   it. 
It  is  impossible,  therefore,  to  suppose  that  retardation  or  arrest  of  the  flow 
ict  directly  as  a  cause  of  thrombosis.    Nothing,  however,  is  more  certain 
that  it  does  form  one  of  the  most  important  causes  of  coagulation  in  the 
jvin^  vessels.     It  may  act  in  various  ways.     First,  if  the  arrest  of  the 
be  complete  and  of  sufficient  duration,  the  vitality  of  the  part  will 
ontil  the  vessels  come  to  act  as  foreign  bodies  and  coagulation  takes 
Seeondlyy  if  a  port  of  the  vein  is  aheady  diseased  or  injured  the 
of   the   blood-stream  will  favour  the  adhesion  of   the  white 
to  the  unhealthy  surfSace,  which  is  the  first  step  in  thrombosis 
the  blood  is  still  moving.    Thirdly,  if  the  blood  stagnate  for  a  sufficient 
the  white  corpuscles  may  perish  from  want  of  oxygen  and  disintegrate, 
tlftos  HberatiDg  the  ferment  and  inducing  coagulation.    Lastly,  it  is  possible 
that  the  avtrition  of  the  endothelium  may  suffer  from  arrest  of  the  flow  of 
bkxHl  through  the  vessel  even  when  the  circulation  through  the  surrounding 
is  sofficiently  active  to  maintain  their  vitality. 

or  airest  of  the  blood-stream  may  arise  (a)  from  diminished 
nv  m  tmyo.    This  may  be  doe  to  want  of  power  in  the  heart  from  old  age, 

had  aooriafament,  exhausting  fevers,  or  from  shock  or  loss  of  blood  from  injury 

£  2 
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or  operation.  Interraption  to  the  proper  distribution  of  the  force  through 
want  of  elasticity  in  the  arteries  acts  in  the  same  way.  Obstruction  of  the 
main  artery  of  a  limb  or  arrest  of  the  capillary  circulation  from  which  a  vein 
derives  its  blood,  will  in  like  manner  retard  the  venous  flow.  Another  very 
common  cause  of  retardation  or  arrest  of  the  blood-stream  in  the  veins  is  the 
obstruction  caused  by  the  presence  of  a  tumour,  or  the  contraction  following 
chronic  inflammation  of  the  connective  tissue  of  an  organ  ;  examples  of  these 
conditions  may  be  frequently  seen  in  the  iliac  veins  pressed  upon  by  a 
pregnant  uterus,  or  an  ovarian  tumour,  and  in  the  vessels  of  a  cirrhotic 
liver  ;  and  it  must  be  remembered  that  a  tight  bandage  may  act  in  the  same 
way. 

"When  a  vein  is  divided  in  a  surgical  operation,  it  empties  itself  and  becomes 
collapsed  as  far  as  the  next  pair  of  valves,  but  above  these  it  may  remain  fall 
of  stagnant  blood  up  to  the  point  at  which  another  vein  enters  the  trunk. 
When  a  vein  is  ligatured  in  its  continuity  there  will  be,  in  addition,  stagnation 
of  blood  below  as  far  as  the  next  collateral  branch. 

When  the  circulation  is  too  feeble  to  press  the  valves  back  against  the  walls 
of  the  vessel,  or  when  in  consequence  of  dilatation  they  are  never  properly 
closed,  but  project  into  the  lumen  of  the  vein,  it  not  uncommonly  happens 
that  stagnation  takes  place  in  the  sinuses  of  the  valves,  and  small  thrombi 
may  thus  form,  which  finally  project  into  the  lumen  of  the  vessel,  and  by 
gradual  increase  may  at  last  close  it  completely. 

Tlie  Frooass  of  Thrombosis. — Thrombosis  may  take  place  while  the 
blood  is  moving,  the  lumen  of  the  vein  becoming  gradually  filled  with  the 
coagulum,  or  while  the  blood  is  at  rest. 

The  appearance  of  the  thrombus  varies  with  the  conditions  under  which 
it  is  formed,  much  as  the  coagulum  obtained  by  whipping  blood  differs 
from  that  formed  when  freshly  shed  blood  is  allowed  to  coagulate  undis- 
turbed in  a  vessel.  The  process  of  thrombosis  has  been  observed  experimen- 
tally by  Zahn  in  the  veins  of  the  mesentery  and  tongue  of  the  frog.  A  large 
vein  being  chosen,  its  walls  were  injured  by  placing  a  crystal  of  common  salt 
near  or  directly  over  it.  On  watching  the  injured  spot,  the  white  corpuscles 
of  the  passing  blood  were  seen  to  adhere  to  it  until  they  were  heaped  up, 
sometimes  to  such  an  extent  as  to  completely  obstruct  the  vein.  If  the  caustic 
action  of  the  salt  had  not  been  very  severe  they  might  break  loose  again  and 
pass  away  into  the  blood-stream  ;  if  it  had  been  more  powerful  the  corpuscles 
remained  adherent.  After  some  hours  they  were  seen  to  undergo  a  marked 
change.  The  greater  part  disintegrated,  their  outline  being  lost  and  their 
nuclei  no  longer  being  recognizable,  and  a  fine  granular  mass,  having  the 
appearance  of  freshly-formed  fibrin,  appeared  in  the  place  they  formerly 
occupied.  This  observation  is  in  harmony  with  the  view  that  the  liberation 
of  the  ferment  by  disintegration  of  the  white  corpuscles  plays  an  important 
part  in  the  process  of  co^^tion.  The  thrombus  thus  formed  was  in  some 
cases  pure  white  in  colour,  but  more  commonly  a  few  red  corpuscles  wer< 
entangled  amongst  the  white.  The  more  rapidly  the  plugging  of  the  vesse 
took  place  the  more  red  corpuscles  were  entangled  in  the  thrombus.  Whei 
coagulation  takes  place  in  a  vessel  in  which  the  flow  is  completely  arrested  tli 
clot  differs  in  no  respect  from  that  formed  in  blood  drawn  from  the  body,  I 
entangles  in  its  meshes  all  the  corpuscles,  both  red  and  white,  and  present 
the  familiar  dark  red  colour. 
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Theae  obeervations  explain  the  different  appearances  of  the  thrombus  under 
the  differeat  circumstances  in  which  thrombosis  takes  place.  The  clot  formed 
above  aa  injury  which  completely  obstructs  a  vein,  as  when  it  is  divided  or 
tied,  is  onifonn  in  structure,  dark  red  in  colour,  and  at  first  but  loosely 
adho^mt  to  the  inner  coat  of  the  vessel.  At  a  later  period,  as  in  the  case  of 
a  hgatnred  artery,  it  becomes  denser  in  consistence  from  contraction,  and 
more  firmly  adherent,  and  loses  its  colour  in  consequence  of  disintegration  of 
the  red  corpoBcles.  A  thrombus  formed  by  gradual  deposit  from  the  circu- 
lating blood  npon  the  unhealthy  walls  of  a  vein  is  either  white  or  mixed  in 
:int.  according  to  the  rapidity  with  which  it  is  formed.  It  is  firmly  adherent 
to  the  inner  coat  of  the  vein  and  laminated  in  structure.  Microscopic 
tzamination  shows  it  to  contain  few  red  disks,  but  numerous  white  corpuscles 
which  have  escaped  disintegration  are  usually  found  between  the  laminae. 

As  a  rale  the  thrombi  arising  in  cases  in  which  an  altered  condition  of  the 
Uood  is  supposed  to  be  the  cause  of  coagulation  are  white  or  mixed,  the 
5hrin  being  deposited  gradually  on  the  walls  of  the  vein,  starting  from  some 
Y*vai  where*from  disease  or  injury  the  endothelium  is  damaged. 

When  a  vein  is  completely  obliterated  by  a  white  thrombus,  the  stagnant 
blood  <m  each  side  coagulates,  forming  a  red  clot  adherent  to  the  white.  After 
death  a  further  extension  of  this  red  clot  takes  place.  These  post-mortem 
cloCa  are  recognized  by  their  softness  and  by  their  floating  free  in  the  vessel* 

Comil  and  Banvier  have  supposed  that  in  many  cases  at  least  the  central 
portion  of  a  laminated  clot,  and  not  its  peripheral  layers,  are  the  oldest,  the 
fibrin  having  been  first  deposited  on  the  wall  of  the  vein  and  then  separated 
from  it  by  contraction,  though  prevented  from  passing  on  towards  the  heart 
^T  the  prolongations  extending  into  the  collateral  branches.  This  view,  how- 
•^ver,  seems  &r  from  probable.  The  only  appearance  suggesting  such  a 
nnjoen  is  met  with  in  the  clots  extending  &om  the  heart  into  the  pulmonary 
artery  in  caws  of  cardiac  thrombosis.  These  are  commonly  found  to  fill  the 
vtasel  incompletely,  and  often  present  perfect  casts  of  the  pulmonary  valves. 
In  these  cases,  however,  the  coagulation  takes  place  immediately  before  death, 
and  very  probably  the  contraction  is  post-mortem. 

The  Fate  of  tli*  Thronbna  varies  according  to  the  circumstances  in 

which  it  is  placed  and  the  causes  of  its  formation.    Thrombi  arising  from 

injury  nndergo  the  same  changes  as  those  forming  in  arteries  under  similar 

dnnunsUnoes  (VoL  I.,  p.  297).    The  restoration  of  the  channel  through  a 

rein,  when  the  continuity  of  its  walls  has  not  been  interrupted,  takes  place 

mon  readily  than  in  similar  conditions  in  the  arteries.    It  is  possible  that  in 

«*iiie  cases  this  may  result  from  disint^ration  of  the  clot,  the  debris  being 

eafrkd  away  and  lodged  in  the  lungs,  where,  if  non-infective  in  character, 

tbej  woold  cause  no  serious  symptoms.    The  normal  process  of  restoration, 

hi»wev«r,  is  effected  by  the  clot  becoming  infiltrated  by  new  cells  proceeding 

from  the  waU  of  the  vessel,  as  in  the  permanent  closure  of  a  divided  vein. 

Xew  Tcflels  afterwards  penetrate  amongst  these  cells,  and  by  means  of  these 

a  conunimication  is  established  between  the  permeable  portions  of  the  vein 

above  and  below  the  clot.    The  channel,  at  first  small,  gradually  enlarges  by 

aiaoqxion  of  new  tissue  through  which  it  passes,  and  thus,  at  last,  the  full 

eaiifare  of  the  vein  is  restored. 

Seftmmg  and  Inmntegration  are  common  changes  when  the  thrombus  has 
*Ma  fanned  in  consequence  of  inflammation  of  the  vein,  or  as  a  result  of  those 
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altered  conditions  of  the  blood  which  accompany  septicffimia  or  malignant 
fevers.  It  is  a  very  frequent  occurrence  when  the  affected  vein  leads  from 
a  wound,  the  discharges  of  which  are  in  a  septic  state,  or  from  an  area 
affected  with  some  infective  inflammation,  as  in  acute  necrosis  of  bone. 

Softening  most  commonly  takes  place  in  white  or  mixed  thrombi.  It  com- 
mences in  the  centre  of  the  clot  at  the  part  furthest  removed  fit)m  the  walls 
of  the  vein.  The  clot  if  mixed  becomes  completely  decolourized,  and  gradually 
breaks  down  into  a  creamy  fluid  resembling  pus  in  appearance.  Microscopic 
examination,  however,  shows  that  it  is  not  pure  pus.  In  some  cases  it  is 
composed  merely  of  granular  debris,  no  corpuscles  of  any  kind  being  recog- 
nizable ;  in  others  a  certain  number  of  pus  cells  may  be  mixed  with  the 
debris.  These  are  white  corpuscles,  which  were  either  contained  in  the  clot 
and  have  escaped  disintegration,  or  have  wandered  into  it  from  the  surround- 
ing parts.  In  most  cases  in  which  softening  takes  place,  micrococci  are 
found  in  abundance  in  the  puriform  fluid.  The  effects  of  the  process  of 
softening  will  be  discussed  immediately. 

Calcification  of  a  Thrombus  is  of  rare  occurrence.  It  occurs  chiefly  in  the 
small  clots  that  form  in  varicose  veins  in  the  pouches  behind  the  valves. 
These  calcified  clots  form  small  rounded  bodies,  varying  in  size  from  a  mustard 
seed  to  a  pea,  and  are  known  by  the  name  of  phleboliths. 

Eifacts  of  Thrombosiji. — The  first  effect  of  thrombosis  when  not  arising 
from  obstruction  is  necessarily  to  arrest  the  flow  of  blood  through  the  vein. 
If  a  single  superficial  vein  is  obstructed,  this  may  cause  no  marked  symptoms  ; 
but  when  the  clot  is  situated  in  a  main  trunk,  as  in  the  femoral  at  the  groin, 
great  oedema  of  the  parts  below  results.  This  is  commonly  seen  in  the  so- 
called  "  white-leg,"  which  occurs  after  labour.  If  the  vein  remains  perma- 
nently obstructed,  the  oedema  may  subside  after  some  weeks  or  monUis,  the 
collateral  veins  gradually  dilating,  and  the  free  return  of  blood  being  thus  re- 
established. In  other  cases  the  oedema  diminishes,  but  does  not  completely 
disappear,  the  limb  swelling  considerably  when  in  a  dependent  position.  When 
this  occurs,  the  areolar  tissue  is  indurated,  the  oedema  becoming  more  **'  BoUd  " 
as  time  goes  on.  The  nutrition  of  the  parts  is  interfered  with,  and  chronic 
eczema  or  ulceration  of  the  skin  from  slight  causes  is  not  uncommon. 

The  relation  of  thrombosis  to  inflanmiation  of  the  vein  is  a  subject  on 
which  there  has  been  considerable  difference  of  opinion.  Pathologists  in  the 
early  part  of  the  century  regarded  the  presence  of  a  thrombus  in  a  vein, 
except  when  obviously  due  to  mechanical  causes  arresting  the  flow  of  blood, 
as  evidence  of  previous  inflammation  of  the  coats  of  the  vessel  Some  later 
pathologists  on  the  other  hand  have  maintained  that  when  thrombosis  is 
found  associated  with  inflammation  of  the  coats  of  a  vein,  the  latter  condition 
is  always  secondary  to  the  former.  The  truth  probably  lies  between  the  two 
views.  A  vein  may  become  inflamed  as  the  result  of  mechanical  violence,  or 
of  being  laid  bare  in  an  operation,  and  subsequently  exposed  to  the  contact 
of  decomposing  discharges,  or  by  being  implicated  in  unhealthy  uloeration  of 
the  surrounding  structures.  In  other  cases  diffuse  inflammation  may  spread 
from  a  septic  wound  in  the  loose  areolar  tissue  surrounding  the  vein.  In  all 
these  conditions  the  phlebitis  precedes  the  thrombosis.  The  oppoBite  condi- 
tion may  be  met  with  when  a  vein  has  been  wounded,  and  its  divided  end 
filled  with  a  clot  is  exposed  in  a  septic  wound.  The  clot  then  becomes  im- 
pregnated with  septic  matter,  and  fresh  coagulation  takes  place  npon  its 
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proximal  extremitj  ;  septic  disintegration  of  the  clot  follows,  and  the  coats  of 
the  vein  become  inflam^  from  the  contact  of  the  irritating  products  of  the 
procesB.  Thus  a  spreading  thrombosis,  followed  by  disintegration  of  the  dot 
and  inflammation  of  the  vein,  may  be  set  np.  This  is  a  condition  frequently 
met  with  in  pyaemia,  and  is  especially  common  in  the  infective  inflammati6n 
of  bi>De  known  as  acute  necrosis.  In  some  cases  of  pyeemia,  thrombosis,  with 
R)ftciiing  of  the  thrombus  and  inflammation  of  the  coats  of  the  vein,  is  met 
with  in  parta  having  no  connexion  with  the  original  wound.  Here  also  it  is 
only  reasonable  to  suppose  that  the  irritating  properties  of  the  thrombus  are 
due  to  the  presence  of  the  infective  material  in  the  blood  from  which  it  is 
f'/rmed.  Simple  coagulation  of  healthy  blood  in  a  vein  does  not  cause  acute 
inflammation  of  the  coats  of  the  vessel.  After  the  operation  for  varix  the 
Ttin  can  often  be  clearly  felt  on  each  side  of  the  obliterated  spot  as  a  solid 
c«4ti,  bat  none  of  the  signs  of  phlebitis  are  present. 

Tlse  most  serious  consequence  of  venous  thrombosis  is  Embolum^  or  the 
sepaniiioQ  of  a  clot,  and  its  entry  into  the  circulation.  When  the  formation 
«tf  the  thrombus  has  been  due  to  mechanical  injury,  this  complication  rarely 
takes  pboe.  Occasionally,  however,  after  a  surgical  operation  or  parturition, 
a  large  ciot  may  be  dislodged  and  cause  sudden  death  by  obstructing  the 
pabnonary  artny.  If  the  clot  is  not  large  enough  to  obstruct  the  main  trunk 
(if  the  aiiexy,  it  may  lodge  in  a  smaller  branch.  A  typical  case  of  this  kind 
occamd  not  long  ago  in  University  Collie  Hospital.  The  patient  had  been 
o(»nflned  to  bed  for  some  weeks  with  a  compound  dislocation  of  the  ankle ; 
the  wound  was  nearly  healed,  and  he  was  apparently  in  good  health.  He 
fcddenly  woke  from  sleep  with  a  violent  pain,  which  seemed  to  shoot  up 
from  his  kg  to  his  chest.  There  was  immediately  intense  sense  of  dyspnoea, 
slthoagh  the  air  entered  the  lungs  freely ;  the  pulse  rose  to  120,  and  the  action 
of  Uke  heart  was  violent  and  irregular.  The  symptoms  gradually  subsided, 
ind  on  the  third  day  after  the  attack  he  expectorated  a  small  quantity  of 
Mood.  Within  a  few  hours  of  the  attack,  the  symptoms  of  obstruction  of 
ibe  iemaaX  vein  manifested  themselves.  It  was  slightly  tender,  and  could 
\0i  fdt  aa  a  hard  cord,  and  great  oedema  of  the  limb  appeared.  Some  weeks 
after  the  veioa  of  the  opposite  limb  became  plugged  in  the  same  way,  but  no 
^mhnBwn  took  place. 

Embolian  is  more  commonly  the  result  of  softening  and  disintegration  of 
the  dot.  It  is  possible  that  a  healthy  clot  may  in  this  way  be  removed 
vitbool  giving  rise  to  any  definite  symptoms.  When  the  softening  is  due  to 
the  aqrtic  changes  in  the  thrombus,  or  when  the  clot  is  impregnated  with  the 
pmdocia  of  an  infective  inflammation  of  any  kind,  the  virulent  fragments 
^  np  inflammation  wherever  they  lodge,  giving  rise  to  the  form  of  general 
afecdon  known  as  embolic  pyaemia.  The  pathological  effects  of  simple  and 
tafectm  embolism  have  been  already  described  (see  Pyaemia,  Vol.  I.). 

A  nftening  thrombus  does  not  necessarily  give  rise  to  embolism.  In  the 
noBmon  form  of  so-called  idiopathic  phlebitis^  suppuration  frequently  takes 
pboe  round  the  thrombosed  vein,  the  middle  part  of  the  thrombus  is  softened, 
the  walk  of  the  vein  give  way,  and  the  debris  of  the  clot  are  discharged  with 
the  pofl  of  the  abscess.  In  these  cases  a  portion  of  the  thrombus  on  each  side 
nmaina  nnaoftened,  and  nndergoes  the  ordinary  changes  observed  in  closure 
ofa divided  vesseL 

The  SrxPTOJfS  of  thrombosis  are  merely  those  of  obstruction  of  the  vein. 
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If  superficial,  the  vein  can  be  felt  as  a  hard  cord,  with  knot-like  projections  at 
the  situations  of  the  Talves.  If  a  deep  vein  is  affected,  there  is  oedema  of  the 
part  from  which  it  comes,  often  with  dilatation  of  the  superficial  veins.  The 
swollen  parts  are  white,  and  pit  deeply  on  pressure.  When  the  coats  of  the 
vein  are  inflamed,  the  symptoms  of  phlebitis  to  be  presently  described  will  be 
manifest. 

The  Treatment  depends  entirely  on  the  cause.  When  it  is  a  part  of  the 
pyasmio  process,  it  is  that  of  pyaemia  ;  when  associated  with  phlebitis,  it  must 
be  treated  as  described  under  that  disease.  (Edema  must  be  treated  by  eleva- 
tion of  the  limb  and  careful  bandaging  with  an  elastic  or  stocking  bandage.  In 
all  cases  perfect  rest  of  the  part  must  be  maintained  in  order  to  obviate 
as  far  as  possible  the  risk  of  embolism. 


Inflammation  of  ths  Veins  originally  studied  by  Hunter,  has  in  later  years 
attracted  the  attention  of  many  distinguished  Continental  and  British  patho- 
logists, amongst  whom  may  be  specially  mentioned  Breschet,  Yelpeau,  Crn- 
veilhier,  Amott,  Henry  Lee,  Tessier,  and  Virchow. 

Causes. — Phlebitis  may  arise  from  injury  of  the  coats  of  the  vein,  from 
inflammation  of  the  tissue  surrounding  it,  periphlebitis,  or  from  the  formation 
of  an  unhealthy  thrombus  within  it.  Each  of  these  causes  may  occur  sepa- 
rately, but  frequently  more  than  one  are  concerned  in  the  process.  In  other 
cases  phlebitis  is  said  to  be  idiopathic,  which  means  that  the  cause  cannot  be 
accurately  ascertained. 

Traumatic  phlebitis  may  be  simple  and  localized,  or  septic  and  spreading. 
The  coats  of  a  vein,  in  the  same  way  as  any  other  tissue,  become  inflamed  if 
submitted  to  any  injury  of  sufficient  intensity,  whether  it  be  the  application 
of  a  ligature  in  a  surgical  operation,  accidental  mechanical  violence,  or  the 
action  of  caustics.  As  the  result  of  the  injury,  a  clot  forms  within  the  vein, 
adherent  to  the  damaged  spot.  If  this  completely  occludes  the  vessel,  it 
extends  upwards  and  downwards  as  far  as  the  vein  contains  stagnant  blood. 
The  inflammation  is  however  limited  to  the  injured  spot,  and  shows  no 
tendency  to  extend.  Ultimately  the  clot  may  become  absorbed,  and  the 
channel  of  the  vein  restored,  or  the  vessel  may  become  permanently  obliterated 
by  the  processes  already  described  as  occurring  in  arteries  under  similar 
circumstances. 

Traumatic  phlebitis  does  not  however  always  run  this  simple  course.  When 
the  discharges  of  the  wound  through  which  the  vein  has  been  injured  are  in 
a  septic  condition,  and  the  plugged  vein  is  exposed  to  the  direct  contact  of 
putrid  matter,  the  thrombus  may  become  infected.  It  then  softens  and 
decomposes,  and  thus  excites  inflammation  in  the  coats  of  the  vein,  spreadin? 
beyond  the  part  originally  injured.  Fresh  dot,  which  in  its  turn  decomposes 
forms  in  the  vein  as  far  as  the  inflammation  extends  ;  and  so  the  process  may 
spread  until  some  part  is  reached  at  which  a  large  vein  joins  the  affectinl 
trunk,  when  fragments  of  the  softening  clot  are  washed  on,  giving  rise  to  the 
dissemination  of  septic  emboli  and  pysemia.  It  is  this  form  of  spreading 
phlebitis  that  was  formerly  so  common  in  hospital  practice.  The  earlier 
pathologists  regarded  the  spreading  inflammation  of  the  vein  as  the  primary 
cause  of  the  mischief,  whereas  it  is  evident  that  it  is  really  due  to  the  changis 
taking  place  in  the  thrombus. 
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Spreading  phlebitis  may  arise  also  without  an  injury  in  the  veins  leading 
^m  many  infective  inflammations.  Either  the  trunk  may  be  involved  in 
the  inflamed  area  or  thrombosis  may  extend  into  it  from  the  smaller  veins  and 
Tennles.  In  either  case  the  clot  becomes  impregnated  with  the  infective 
matetial,  and    undergoes  changes   of  the    same   character    as  those  just 


In  aome  cases  of  pyaemia  or  septicaemia,  thrombosis  may  occur,  as  has  been 
abeMiy  pointed  out,  in  parts  distant  from  the  seat  of  infection,  and  in  these 
cases  it  softens  and  causes  inflammation  of  the  coats  of  the  vessel.  It  is  a 
poKible  explanation  of  this  phenomenon  that  the  blood  contains  before  coagu- 
lad(m  aome  noxious  material,  which  causes  the  subsequent  softening  and  dis- 
integration. In  support  of  this  theory  is  the  fact  that  micrococci  are  found 
abondantly  in  the  debris  of  the  broken  down  clot. 

Diffioae  inflammation  spreading  from  an  unhealthy  wound  along  the  areolar 
ivmoe  snrronnding  a  vein  may,  in.  some  cases,  give  rise  to  inflammation  of  its 
coats. 

In  addition  to  the  above  forms  of  the  disease,  phlebitis  is  frequently  met 

vith  without  our  being  able  definitely  to  explain  its  mode  of  origin,  and  it 

haa  therefore  been  said  to  be  idiopathic.    This  form  almost  invariably  affects 

one  of  the  large  veins  of  the  lower  extremity,  usually  the  saphena,  but  occa- 

oonally  the  popliteal,  femoral,  or  iliac.  Most  commonly  the  vein  attacked  has 

km^  soifoed  from  varix.    It  seems  to  be  most  frequent  when  erysipelas  is 

epidemic,  bat  the  relation  between  the  two  affections  is  not  proved.    The 

mflammation  extends  to  the  surrounding  areolar  tissue,  and  may  occasionally, 

bat  nrely,  end  in  suppuration.    The  clot  then  disintegrates,  the  walls  of  the 

mn  give  way,  and  the  debris  mix  with  the  surrounding  pus ;  but  even  when 

this  happens,  there  is  but  little  tendency  to  extension  of  the  mischief,  the 

disintegrating  clot  being  shut  off  on  each  side  by  an  adherent  unsof  tened 

thrombos.    When  suppuration  does  not  follow  the  risk  of  disintegration  and 

embolism  is  very  slight,  but  it  does  sometimes  occur  and  cause  death. 

8ir  James  Paget  has  pointed  out  that  '^  idiopathic  **  phlebitis  commonly 
aflecung  the  tong  saphenous,  but  occasionally  the  deeper  veins,  is  not  uncom- 
muQ  IB  gootj  subjects.  It  may  occur  in  different  parts  of  the  same  vein  at 
the  same  time,  and  is  very  liable  to  relapses.  He  has  termed  the  affection 
*^  gouty  i^ilebitis,'*  and  believes  that  it  commences  as  a  gouty  inflammation  of 
the  ooats  of  the  vein. 

Pathological  Anatomy. — The  coats  of  an  inflamed  vein  are  swollen  and 
rigid,  and  of  a  redder  tint  than  natural  from  injection  of  the  vessels  of  the 
«iater  ooat.  The  surrounding  tissues  are  usually  oedematous.  In  septic  or 
xaSmctite  phlebitis  the  walls  of  the  vein  are  softened,  and  often  give  way 
oippocile  the  disintegrating  portions  of  the  clot ;  and  wherever  this  happens 
a  ooDection  of  pus  forms  outside  the  vessel.  The  conditions  of  the  thrombi 
in  iniamfH  veins  have  abeady  been  suflSciently  described  (see  Venous  Throm- 
bosis). Microscopic  examination  shows  the  coats  of  the  vein  to  be  infiltrated 
with  small  roand  cells ;  the  endothelium  is  at  first  swollen,  and  if  softening 
of  the  tfarombas  takes  place  is  lost  in  the  disintegrating  clot. 

Stxptoxs. — In  idiopathic  or  gouty  phlebitis  of  a  superficial  vein  the 
ijBpComs  are  very  evident.  The  patient  has  usually  suffered  from  varicose 
vim  before  the  attack.  The  inflammation  is  localized,  usually  affecting  a  few 
nefacs  of  the  vessel,  and  sometimes  two  or  more  parts  at  the  same  time.    The 
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Tein  becomes  hard,  swollen^  knobbed,  and  painful,  the  knobe  con8titutin<): 
distinct  enlargements  opposite  the  valves,  or  in  the  pouch-like  dilatations  of 
the  varicose  vein.  The  skin  covering  it  assumes  a  reddish  purple  colour,  and 
there  may  be  stiflhess,  or  inability  to  move  the  limb.  There  may  perhaps  be 
no  pain  when  the  limb  is  at  rest,  but  in  some  cases  there  are  severe  shocks  of 
pain,  resembling  neuralgia,  darting  through  the  limb.  In  all  cases  there  is 
acute  tenderness  over  the  course  of  the  vessel.  There  is  always  some  oedema 
around  the  inflamed  vein,  but  if  a  single  superficial  vein  is  affected  there  is 
but  little  swelling  of  the  parts  that  supply  it  with  blood,  owing  to  its  free 
communications  with  the  deep  veins. 

When  the  deep  veins  are  affected  the  most  marked  signs  are  deep-seated 
acute  pain  and  tenderness,  with  marked  oedema  of  the  parts  from  which  the 
vein  derives  its  blood.  This  oedematous  condition  of  the  limb  is  a  most 
important  diagnostic  sign  of  deep-seated  phlebitis  when  the  vein  cannot  be 
felt  (as  in  the  pelvis  for  instance),  and  may  be  the  first  symptom  observed, 
coming  on  either  suddenly  or  gradually.  The  oedema  may  give  rise  to  a  hard, 
white,  tense  condition  of  the  limb,  which  pits  on  pressure,  though  in  some 
cases  the  hardness  is  too  great  for  this,  such  as  is  seen  in  the  ordinary  *' white 
leg  *'  of  the  accoucheurs.  Occasionally  in  deep  phlebitis  the  limb  may  suddenly 
swell  to  a  considerable  size  without  there  being  any  subcutaneous  oedema.  In 
phlebitis  of  the  deep  veins  of  the  leg  and  thigh,  the  calf  of  the  affected  limb 
may  suddenly  enlarge,  with  great  pain  and  much  distension  of  the  superficial 
veins  with  fluid  blood,  but  without  any  subcutaneous  oedema.  As  the  inflam- 
mation subsides  the  pain  and  tendemeas  disappear  ;  and  if  superficial,  the 
distended  vein,  with  its  solid  contents,  becomes  more  clearly  defined.  In 
varicose  veins  complete  obliteration  of  the  vessel  may  take  place,  the  hard 
cord  gradually  diminishing  in  size  till  it  is  no  longer  perceptible.  If  the 
deep-seated  veins  are  affected  the  oedema  continues  long  after  the  signs  of 
inflammation  have  disappeared,  perhaps  for  many  months,  till  either  the 
channel  of  the  vein  has  been  restored  or  the  superficial  veins  have  enlarged 
sufficiently  to  carry  back  the  blood  without  difficulty.  If  suppuration  takes 
place  in  phlebitis  of  a  superficial  vein,  the  symptoms  are  those  of  an 
ordinary  acute  abscess.  When  the  deep  veins  are  affected,  the  symptoms  arc 
less  clear  nntil  the  accumulation  becomes  of  sufficient  size  to  give  a  distinct 
sense  of  fluctuation*  In  these  cases  there  is  but  little  fear  of  pyasmia,  as 
the  vein  is  closed  by  a  firm  adherent  clot  on  each  side  of  the  part  in  which 
suppuration  is  taking  place.  After  the  resulting  abscess  has  been  opened, 
however,  spreading  septic  phlebitis,  followed  by  pyemia,  is  very  apt  to  occur 
unless  proper  antiseptic  precantions  are  taken  to  prevent  it.  The  constitu- 
tional disturbance  in  the  form  of  phlebitis  is  not  severe  unleas  suppuration 
takes  place,  and  even  then  it  speedily  subsides  as  soon  as  the  pus  is 
evacuated. 

The  symptoms  of  spreading  9&piic  phUniis  of  the  deep  veins  are  lea 
evident,  being  concealed  more  or  less  completely  at  first  by  the  unhealthy 
inflammation  taking  place  in  the  part  from  which  the  mischief  has  started, 
and  later  on  by  the  grave  constitutional  symptoms  of  pyaemia  which  speedily 
manifest  themselves.  Pain  and  tenderness  in  the  line  of  the  vein,  with 
considerable  oedema  rapidly  coming  on,  would  lead  to  a  suspicion  of  its 
occurrence.  The  superficial  veins  are  less  commonly  affected,  but  should  it 
happen,  the  symptoms  are  those  just  described  of  superficial  phlebitisi  differing 
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onlj  In  the  steady  extension  of  the  redness  and  pain  up  the  coarse  of  the 
vein,  and  in  the  presence  of  the  general  symptoms  of  blood-poisoning. 

Treatickxt. — ^The  first  point  to  be  attended  to  in  the  treatment  of 
phlebitis  is  absolute  rest  of  the  limb  in  an  elevated  position.  The  im- 
portance of  rest  in  these  cases  is  two-fold ;  first,  to  prevent  pain  and  in- 
CRtte  of  the  local  mischief ;  and  secondly,  to  guu*d  against  the  danger  that 
may  result  from  the  detachment  of  the  thrombus,  which,  carried  into  the 
drcalatioD,  may  occasion  sudden  death  by  plugging  of  the  pulmonary  artery, 
or  more  remotely,  in  cases  of  septic  phlebitis,  by  pyaemia. 

In  simple  or  goaty  phlebitis,  much  local  comfort  is  derived  from  the 
i^iptication  of  Extract  of  Belladonna  and  Glycerine,  in  equal  parts,  covered 
by  1  thick  layer  of  cotton-wool  and  a  bandage.  Should  this  application  not 
be  at  hand,  hot  fomentations  will  afford  great  relief.  The  constitutional 
treatment  must  be  condncted  on  ordinary  medical  principles  in  accordance 
with  the  age  and  strength  of  the  patient,  always  avoiding  depletory  measures, 
vfaidi  are  not  well  borne,  and  early  having  recourse  to  a  tonic  or  stimulating 
plan.  The  hardness  that  is  often  left  after  subsidence  of  the  inflammation 
may  lie  lemoYed  by  salt  and  nitre  poultices,  as  recommended  by  Basham. 
If  CDdema  of  the  limb  continue,  the  pressure  of  an  elastic  roller  will  remove 
it.  But  if  the  oedema  has  been  extensive  and  chronic  the  limb  rarely,  if 
erer,  completely  recovers  its  natural  size. 

If  afatoeases  form  they  must  be  treated  by  free  and  early  incisions,  and 
ihe  moat  scrapoloos  attention  being  paid  to  the  prevention  of  decomposition. 

In  qiceading  septic  phlebitis  treatment  is  of  little  avail.  If  a  superficial 
vein  is  affected  it  would  be  justifiable  to  expose  the  vein  above  the  affected 
put  and  remove  a  portion  of  it  to  arrest  the  progress  of  the  disease.  If 
the  deep  veins  are  i^ected  and  the  diagnosis  can  be  clearly  established,  and 
«q)«cially  if  rigors  and  other  symptoms  of  blood-poisoning  are  present,  am- 
putation may  give  the  patient  a  last  chance.  This  form  of  phlebitis  is, 
buirever,  almost  certainly  preventable  by  any  efiicient  antiseptic  mode  of 
iRBting  wounds. 

In  those  cases  in  which  a  similar  condition  is  set  up  in  the  vein  leading 
from  an  area  of  infective  inflammation,  not  septic  in  character,  as  in  acute 
itecroaiB  of  Uie  bone,  the  diagnosis  is  almost  impossible  till  it  is  too  late 
for  ampntation  to  be  of  any  service. 

VABZOOBX    VXZN8    OB    YABXX. 

By  Tasieoaa  Tains  or  TaruE  is  meant  a  permanent  dilatation  of  the 
rans  with  Uiidcening  of  their  walls.  It  must  be  distinguished  from  simple 
dilatBtkm  or  pUebectasis  such  as  arises  from  acute  obstruction  to  the  return 
of  bkKid«  or  from  the  preasare  of  a  tumour  or  aneurism.  Simple  dilatation 
snhgiifs  as  soon  as  tiie  cause  is  removed,  and  it  is  not  accompanied  by  any 
definite  change  in  the  structure  of  the  walls  of  the  vein  ;  varix  is  permanent, 
and  is  aiwqrs  sssodated  with  d^enerative  changes  in  the  coats  of  the  affected 


CaCS£8L — ^The  causes  of  varix  are  generally  mck  condUums  as  induce  mare 
m  ke$  permaneni  or  /reqnenily  repeated  disteneion  of  the  veins.  Thus,  for 
JKance,  stnuns  and  habitual  over-exertion  of  a  limb,  by  driving  the  blood 
6uB  dbe  deep  into  the  sabcutaneons  veins,  may  give  rise  to  their  distension  ;  so 
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also  Bedcntary  occnpations  and  prolonged  standing  tend  to  favour  accumulation 
of  blood  in  the  veins  of  the  lower  extremities.  Any  obstacle  to  the  return  of 
blood  from  a  vein  (as  the  pressure  of  a  tight  garter  below  the  knee,  or  of  a 
tumour  upon  one  of  the  large  venous  trunks),  may  give  rise  to  permanent 
distension  if  it  act  for  a  sufficient  length  of  time.  When  the  vein  has  become 
sufficiently  dilated  to  render  its  valves  incompetent,  the  tension  of  the  walls  of 
the  veins  is  greatly  increased  by  the  weight  of  the  unbroken  column  of  blood, 
and  the  condition  thus  becomes  aggravated.  In  all  cases  in  which  the  tissues 
are  congested  from  any  obstruction  to  the  return  of  blood  to  the  heart,  the 
walls  of  the  veins  suffer  with  the  other  parts,  and  thus  are  rendered  more 
prone  to  undergo  degenerative  changes. 

In  some  cases  the  affection,  or  the  disposition  to  it,  appears  to  be  heredUarij; 
and  in  many  instances  it  is  difficult  to  recognize  any  cause  except  an  enfeebled  and 
relaxed  etaie  of  the  walk  of  the  vessel,  such  as  is  met  with  in  taU,  debilitated, 
and  phlegmatic  people.  Age  influences  materially  the  occurrence  of  the  disease, 
which,  rare  in  the  earlier  periods  of  life,  gradually  increases  in  frequency  as 
the  individual  advances  in  years  up  to  the  middle  period  of  life  when  the 
tendency  ceases.  In  tvomen^  especially,  the  affection  is  common  ;  in  conse- 
quence, partly,  of  natural  debility,  but  more  frequently  from  the  pressure  of 
the  enlarged  uterus  during  pregnancy. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  are  most  liable  to  varix.  It  is  most  commonly  met  with  in  the  legs,  ami 
more  particularly  in  the  trunk  of  the  internal  saphena.  Simple  dilatation 
may  be  met  with  in  any  of  the  superficial  veins,  as  of  the  chest,  arms,  baid, 
neck,  hypogastrium,  or  thorax,  but  true  varix  in  these  situations  is  rare.  The 
veins  of  the  anus  and  lower  part  of  the  rectum  are  especially  liable  to  varix, 
as  they  are  but  loosely  supported  by  the  surrounding  parta,  and  are  liable  to 
over  distension  from  any  cause  that  obstructe  the  hepatic  circulation,  such  as 
a  cirrhosis  of  the  liver.  The  spermatic  veins  also  often  become  enlarged, 
constituting  varicocele. 

True  varix  is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of 
the  body,  owing  evidently  to  the  influence  of  gravity  in  causing  tension  in  the 
more  dependent  vessels.  Dilatation  of  the  veins  at  any  point  above  the  pelvis 
arises  in  most  cases  from  the  pressure  of  a  tumour  of  some  kind  npon  the  larp) 
venous  trunks,  the  superficial  veins  being  enlarged  to  take  the  place  of  the  dee))er 
vessels  that  are  obstructed.  This  condition  may  end  in  true  varix,  but  if  the 
enlargement  is  sufficient  to  enable  the  vein  to  carry  the  required  quantity  of 
blood  easily  there  will  be  none  of  those  changes  of  the  coats  which  constitute 
true  varix  and  are  the  result  of  abnormal  tension.  The  deep^Kated  veins 
that  are  principally  affected  are  the  internal  jugulaxs,  the  vena  azygos,  and 
the  veins  of  the  prostate. 

Morbid  Ai^atoxt. — ^Veins  that  are  simply  dilated  differ  from  true  varicose 
veins  in  being  merely  increased  in  size,  without  any  alteration  in  structure. 
Their  walls  are  thin  and  soft,  and  they  collapse  readily.  A  varicose  vein  is 
increased  in  diameter  and  elongated,  forming  curves  and  bending  back  on 
itself.  Sometimes  the  enlargements  at  particular  points  appear  multilocular, 
the  vein  forming  a  series  of  cur\*e8  and  dilatations  lying  closely  packed 
together.  The  coats  of  the  vein  are  opaque,  and  thickened  often  to  such  an 
extent  that  the  divided  vessel  stands  open  like  an  artery.  Occasionally  cal- 
careous plates  are  met  with  in  the  thickened  walls.    On  opening  the  vein  the 
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TWves  are  always  found  to  be  insufficient ;  sometimes  they  have  disappeai^d 
altogether,  and  in  other  cases  thej  form  small  ridges  or  bands  projecting  from 
the  walL  When  the  vein  has  been  cat  up  it  will  be  seen  that  in  some  of  the 
poach-like  dilatations  the  wall  has  become  greatly  thinned.  The  inner  coat 
of  the  rein  appears  smooth  and  but  little  altered,  beyond  being  ofben  marked 
by  loDgitndinal  stri».  When  the  vein  is  subcutaneons,  the  small  branches 
enterix^  the  trunk  from  the  skin  are  often  dilated,  and  this  condition  may 
»mednies  be  traced  here  and  there  into  the  cutis,  which  is  thinned  over 
the  dilated  Tessel.  In  the  wall  of  the  vein  and  in  its  sheath  small  dilated 
veina  belonging  to  the  vasa  Tasorum  are  very  commonly  observed. 

Microscopic  examination  shows  that  the  thickening  of  the  vein  is  chiefly 
die  to  a  development  of  dense  fibroid  tissue  in  the  middle  coat.  The  muscu- 
br  fibre-ceDs  are  somewhat  increased  in  number,  but  are  separated  widely 
fr«.>m  each  other  by  the  fibroid  tissue.  The  outer  coat  is  also  thickened,  the 
inner  shows  but  little  change.  In  the  thinned  pouches,  the  middle  coat  is 
anr^phied,  and  may  have  completely  disappeared. 

Appearances  and  Symptoms. — ^Varicose  veins  are  tortuous,  dilated,  and 
sacculated  ;  they  are  serpentine  in  their  course,  and  feel  thick  under  the 
fin<rer.  When  superficial,  the  disease  is  often  limited  to  one  of  the  larger 
v*.'Doiu  trunks,  the  smaUer  branches  not  being  engaged.  This  we  commonly  see 
in  the  internal  saphena.  The  pouch-like  dilatations  may  often  approach  very 
c\fmfij  to  the  snrface,  the  skin  being  thinned  over  them,  and  the  blue  tint  of 
the  Am  being  readily  perceptible.  When  the  patient  is  erect,  the  vein 
beoomfcs  more  prominent  and  tense.  In  other  cases  the  small  superficial  veins 
are  affected,  appearing  in  the  skin  as  a  close  network  of  a  purplish-blue  colour, 
caoaing  mnch  discoloration  of  the  parts.  Both  sets  of  vessels  may  be 
implicated.  In  consequence  of  the  incompetence  of  the  valves  an  impulse  can 
<fteo  be  felt  even  below  the  knee  when  the  patient  is  made  to  cough.  Yarix 
c*f  the  deep  veins  is  less  conmion,  as  the  vessels  are  better  supported  by  the 
Tirroiinding  parts.  They  give  rise  to  no  appearance  which  can  be  recognized 
(iarin?  life.  Varicose  veins  cause  a  sense  of  tension  and  weight,  often  with 
considenible  smarting  or  pricking  pain  in  the  parts  from  which  they  return 
the  blood.  Sometimes  they  may  cause  numbness,  difficulty  of  movement,  or 
«Ten  some  loss  of  power  in  the  affected  limb.  These  symptoms  are  aggravated 
\ij  exertion.    In  deep-seated  varix,  these  symptoms  are  often  very  marked. 

Pbogrbbs  and  Effects. — ^Varicose  veins  never  undergo  spontaneous  cure  ; 
when  onoe  formed,  the  condition  is  permanent,  unless  the  vessel  become 
f 'Inir^ed  by  coagulnm,  when  it  may  be  obliterated.  The  current  of  blood  is 
then  diverted  into  other  channels,  and  as  a  rule  these  in  their  turn  become 
Tviorjae.  The  main  evil  that  results  from  varicose  veins  in  the  legs,  is  the 
change  that  is  slowly  induced  in  the  nutrition  of  the  skin,  and  subcutaneous 
areolar  tiflBoe,  by  the  retardation  of  the  circulation,  and  the  interference  with 
the  doe  retom  of  blood.  The  parts  from  which  the  vein  derives  its  blood  are 
^'ften  Aifi^\j  cedematous.  After  a  time  the  subcutaneous  fat  becomes 
indurated,  and  the  skin  loses  its  elasticity,  becomes  rigid  and  often  darkly 
jc^MBted  in  places.  In  consequence  of  the  imperfect  nutrition  of  the  parts 
(Lccration  frequently  takes  place,  especially  below  the  middle  of  the  leg.  The 
has  a  great  tendency  to  assume  the  chronic  or  callous  form.  Chronic 
18  a  frequent  consequence  of  the  congestion  of  the  skin,  caused  by 
Tiriooee  veins.    There  is  another  accident  that  may  occur  as  the  restdt  of 
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raricose  veins  of  the  legs,  viz.,  that  the  varix  may  give  way,  the  vein  may 
"  burst  '^  as  is  generally  said.  In  these  oases,  the  word  "  burst "  is  scarcely 
correct.  The  varix  does  not  give  way  solely  by  pressure  from  within  ;  but  a 
process  of  ulceration  goes  on  from  without  by  which  itscoats  become  weakened,  so 
that  at  last  a  pin-hole  aperture  forms,  giving  rise  to  profuse  hemorrhage.  The 
bleeding  is  often  so  profuse  as  to  induce  &intness,  and  sometimes  even  death 
in  a  few  minutes.  This  bleeding  takes  place  in  a  different  way  from  ordmary 
venous  haemorrhage,  the  blood  coming  chiefly  from  the  cardiac  and  not  the 
distal  side,  the  incompetent  valves  not  presenting  the  ordinary  obstacle  to  the 
downward  flow  of  blood.  It  is  this  that  causes  its  extraordinary  copiousness. 
In  most  cases  this  so-called  "  bursting  "  is  not  so  sudden  but  that  a  Surgeon 
may  foresee  the  probability  of  its  occurrence,  as  it  most  commonly  takes  place 
either  on  the  surface  of  an  ulcer,  or  is  preceded  by  induration,  reddening,  and 
thinning  of  the  integuments  covering  the  diseased  vein.  In  some  cases,  how- 
ever, the  warnings  may  be  very  slight.  A  few  years  ago  a  man  was  brought 
into  University  College  Hospital,  who  had  died  in  a  few  minutes  from  hsemor- 
rhage  from  a  varicose  vein.  There  was  nothing  to  be  seen  on  the  body  but  a 
minute  hole,  surrounded  by  apparently  healthy  skin.  Water  injected  into 
the  vena  cava  readily  flowed  out  through  the  aperture.  On  injecting  the 
specimen  and  dissecting  it,  a  large  mass  of  tortuous  veins  was  found,  but  the 
hsBmorrhage  had  come  frt)m  a  small  cutaneous  vein  which  joined  the  dilated 
trunk.  It  had  been  dilated  to  the  size  of  a  crow-quill,  and  the  cutis  covering 
it  was  thinned.  Varicose  veins  are  very  prone  to  suffer  from  inflammation 
and  thrombosis.  The  symptoms  are  those  of  phlebitis  already  described.  The 
inflammation  is  always  localized.  Suppuration  occasionally  takes  place,  but 
spreading  phlebitis  and  embolism  are  rare  complications.  After  an  attack  of 
phlebitis  the  vein  is  often  obliterated,  and  the  patient  cured  of  his  disease. 

Treatment. — This  must  be  conducted  on  two  principles — to  palliate  and 
to  cure.  The  PalUatiTa  Treatment  consists  in  moderate  compression  exer- 
cised upon  the  vessel,  so  as  to  support  its  weakened  and  dilated  ooats,  and 
thus  prevent  its  further  distension  and  the  pain  occasioned  by  this^  as  well  as 
the  other  consequences — such  as  cedema,  induration,  and  ulceration.  The 
pressure  must  be  applied  very  smoothly  and  evenly,  lest  it  irritate  the  skin, 
and  cause  ulceration,  or  produce  distension  of  the  vein  below  the  part  com- 
pressed. For  the  purpose  of  compression,  bandages  and  elastic  stockings  are 
commonly  employed.  The  soft  "  stocking  bandage ''  is  one  of  the  moat  com- 
fortable. If  an  elastic  stocking  be  used,  care  must  be  taken  that  it  really  fits 
evenly.  They  are  often  made  too  tight  at  the  upper  part.  Martin's  India-rubber 
bandage  applied  in  the  same  way  as  in  the  treatment  of  the  chronic  ulcer 
(YoL  I.,  p.  264)  is  a  most  efficient  and  comfortable  mode  ot  treatment  if  the 
patient  can  wear  it  without  its  causing  eczema.  Elastic  pressure  by  means  of 
a  vulcanized  India-rubber  band  or  garter  applied  around  the  limb,  so  as  to 
simulate  the  action  of  the  valves  of  the  vein,  and  by  its  compression  to  cut  off 
the  weight  of  the  column  of  blood  from  the  terminal  branches,  has  been 
recommended ;  and  Colles  advised  the  application  of  a  truss  to  the  upper  part 
of  the  saphena  vein  ;  but  as  a  rule  these  modes  of  treatment  only  aggravate 
the  symptoms. 

If  a  vein  burst,  the  haemorrhage  is  easily  arrested  by  placing  the  patient  on 
his  back  with  the  leg  elevated  and  applying  a  compress  and  bandage.  When 
a  patient  is  in  danger  of  haemorrhage,  he  should  be  advised  to  have  the  vein 


OPERATIVE   TREATMENT   OF    7ARIX.  63 

tl  oooe  oUiterated ;  and  if  this  cannot  be  done,  he  should  be  warned  and  told 
Ibat  if  Ueeding  oomes  on  he  has  nothing  to  fear,  if  he  lies  on  his  back  and 
deTBCes  his  leg  against  some  convenient  object  nearly  to  a  right  angle  with 
his  bodj,  till  assistance  can  be  obtained.  The  application  of  a  finger  to  the 
bleeding  spot  would  immediately  arrest  the  haemorrhage.  When  death  takes 
pbce,  it  is  while  the  patient  is  foolishly  mnning  about  to  seek  assistance,  the 
bleeding  coming  from  above,  not  from  below  the  opening. 

In  certain  circumstances,  it  becomes  necessary  to  change  the  palliative  for  a 
CuBKkiT*  plan.  This  is  especially  requisite  in  the  following  three  conditions : 
1,  if  the  varix  be  so  lai^e  as  to  produce  much  inconvenience,  or  to  give  rise  to 
mrcK  pain  by  its  pressure  on  the  nerves  in  its  neighbourhood  ;  2,  if  a  varicose 
Tein  have  burst,  or  be  on  the  point  of  giving  way ;  or,  3,  if  an  ulcer  dependent 
on  its  existence  will  not  heal.  Various  plans  of  curative  treatment  have  been 
reoommended  ;  most  of  which  have  for  their  object  the  obliteration  of  the  vein 
•<si  one  point  by  exciting  inflammation  there,  and  thus  causing  it  to  be  filled 
bj  a  thrombus  which  will  extend  as  far  as  the  next  branch  on  each  side. 
PinaDy,  the  vein  becomes  obliterated  and  reduced  to  a  fibrous  cord.  As  the 
treatment  involves  the  artificial  excitation  of  phlebitis  and  thrombosis, 
there  is  necessarily  some  Uttle  risk  of  its  assuming  a  spreading  form  with 
softening  of  the  clot  and  subsequent  py»mia.  This  however  coald  occur  only 
if  septic  inflanmiation  were  set  up  round  the  vein  as  a  consequence  of  the 
wmnd  made  in  the  operation,  or  if  the  patient  at  the  time  of  the  operation 
was  suflbring  fix>m  some  serious  general  disease.  By  a  little  caution,  there* 
tiR,  such  accidents  can  almost  certainly  be  prevented. 

By  these  means  the  trunk  of  a  varicose  vein  and  the  larger  masses  of  varix 
may  be  occluded.  But  can  the  disease  be  cured  by  the  local  obliteration  of 
the  Tein  ?  To  this  question,  I  have  no  hesitation  in  answering  in  the  n^;ative. 
ThoDgfa  the  trunk  be  obliterated,  a  collateral  venous  circulation  is  set  up, 
viiich  \i  rerj  apt  in  the  course  of  a  few  months  to  take  on  a  varicose  condi- 
Mn,  and  thus  to  cause  a  return  of  the  disease.  But,  though  the  euro  be  not 
HMlical,  mnch  benefit  may  often  be  effected  by  removing  varicose  knots  that 
««caaicfli  pain  or  inconvenience,  by  enabling  an  ulcer  to  cicatrize,  or  by  occlud- 
ing a  vein  from  which  hsemorrhage  has  occurred  or  is  threatening  to  occur. 
Varioas  plans  for  obliterating  the  veins  have  been  recommended.  They 
resolve  themselves  into  five  principal  heads  of  treatment. 

1.  Dirinan  o/the  Vein  has  been  done  by  a  subcutaneous  incision  followed 
by  the  application  of  a  compress  and  bandage.  Excision  of  a  portion  of  the 
rein  between  two  ligatures  is  a  most  efficient  mode  of  treatment,  and  can  be 
ttfelj  undertaken  if  any  efficient  mode  of  antiseptio  treatment  be  adopted  in 
the  treatment  of  the  wound.  Without  this,  it  is  not  unattended  by  danger  of 
septic  danges  in  the  thrombus  followed  by  pysemia.  It  is  conveniently  done 
bj  making  a  small  longitudinal  wound  about  one  inch  long,  in  which  the 
▼cin  may  be  exposed.  Two  ligatures  either  of  prepared  catgut  or  carbolised 
wBk  wMf  then  be  apjdied,  and  the  piece  of  vein  between  them  cut  out  with 


2.  It  has  been  reoommended  by  Mayo,  Seutin,  Bonnet,  and  others,  to  excite 
m^mmmaHan  in  ihs  vein  by  producing  a  series  of  deep  eschars  or  issues  in 
d^  ^in,  oofvering  it  by  the  application  of  a  caustic,  but  such  treatment  has, 
Tefy  properly t  been  long  abandoned. 

S^  Cosgntation  of  the  blood  in  the  vein  by  electrolysis  has  also  been  recom- 
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mended.  A  hare-lip  pin  is  passed  under  the  vein,  and  a  twisted  suture  applied 
over  it.  Two  insulated  needles  are  then  passed  into  the  dilated  vein  below 
the  pin,  and  a  galvanic  current  of  sufficient  strength  passed  through  them. 
The  vein  soon  becomes  filled  with  clot,  and  hard.  After  a  few  hours,  when 
the  danger  of  embolism  is  past,  the  pin  may  be  removed.  This  plan  has  been 
tried  at  University  College  Hospital,  but  seemed  to  present  no  special  advan- 
tages. 

4.  Injection  of  the  varix  by  a  few  drops  ofasoliUionoftheparehloride  of  iron, 
as  recommended  by  Pravaz,  is  a  very  effectual  method  of  procuring  coagulation 
of  the  contained  blood  and  consolidation  of  the  varix,  more  particularly  if  it 
be  very  large  and  sacculated.  In  employing  this  means,  it  is  essential  to 
compress  the  vein  by  means  of  a  tourniquet  applied  above  the  varix,  which 
must  not  be  removed  till  half  an  hour  at  least  after  the  operation,  for  fear  of 
embolism ;  the  solution  is  then  to  be  injected  in  very  small  quantity — ^not 
more  than  three  or  four  drops — by  means  of  the  syringe  (Fig.  425)  into  the 
dilated  veins.  Coagulation  of  the  blood  immediately  takes  place.  The  patient 
must  be  confined  to  his  bed  for  a  few  days  with  the  limb  raised,  and  a  bandage 
should  be  applied  before  he  is  allowed  to  walk  about.  This  mode  of  treatment 
is  very  effectual  in  large  varix,  and  may  in  such  cases  be  advantageously 
conjoined  with  the  next  method — ^the  pins  being  used  under  the  venous  trunks, 
and  the  solution  introduced  into  the  dilated  masses  of  the  varix.  But  it  is 
not  devoid  of  danger :  accidents,  such  as  local  suppuration  and  sloughing, 
pyasmic  symptoms,  and  even  fatal  embolism,  have  foUowed  its  use. 

5.  The  most  convenient  and  safest  way  of  obliterating  the  vein  in  my  opinion, 
and  that  which  I  always  employ,  consists  in  compressing  the  vessel  at  several 
points,  by  passing  a  hare-lip  pin  underneath  it,  laying  a  piece  of  wax-bougie 
over  it,  and  then  applying  the  twisted  suture  around  the  pin  and  over  the  bougie 
(Fig,  424).    In  this  way  the  vessel  gradually  ulcerates  by  the  pressure  that 


F!g.  424.— Application  of  Hare-lip  Fins  to  Varicose  Veins. 

is  exercised  upon  ifc,  and  the  presence  of  the  bougie  prevents  the  ligature  from 
injuring  the  skin.  In  performing  this  operation,  care  must  be  taken  that  the 
vein  be  not  transfixed,  but  that  the  pin  be  pushed,  or  rather  dipped  under- 
neath it ;  the  ligature  should  not  be  too  thin,  and  must  be  applied  tightly  over 
the  bougie ;  several  pins,  as  many  as  eight  or  ten,  if  necessary,  should  be  intro- 
duced along  the  course  of  the  same  vessel,  at  distances  of  about  three-quarters 
of  an  inch  from  one  another  (Fig.  424)  ;  those  highest  up  should  be  put  in 
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fitsty  and  they  shoald  be  left  in  for  at  least  a  week  or  ten  days,  by  which  time 
the  obliteration  of  the  vessel  will  have  taken  place.  I  believe  that  all  the 
danger  of  the  operation  consists  in  the  transfixion  of  the  vein  by  the  pin;  the 
operator  may  always  know  when  he  has  done  this  by  the  escape  of  a  few  drops 
<A  venous  blood  ;  when  the  pin  is  properly  passed  under  and  clear  of  the  vein, 
the  operation  is  a  perfectly  bloodless  one.  If  the  vein  be  transfixed,  the  pin 
should  immediately  be  withdrawn  and  passed  at  another  point ;  if  it  be 
allowed  to  remain  in  the  vein,  it  will  act  as  a  foreign  body,  and  septic  changes 
in  the  tfaromboB  may  ensae.  When  the  vein  is  properly  compressed  between 
the  pin  below  and  the  bongie  above,  it  becomes  safely  obliterated  at  the  point 
of  presBore.  By  attention  to  these  circumstances  I  have  never  met  with  auy  iU- 
oonseqaenoea,  either  from  phlebitis  or  pycemia,  in  any  of  the  cases  in  which  I 
have  performed  this  operation,  which  are  several  hundreds  in  number. 

In  addition  to  the  application  of  the  pins  in  the  usual  way,  H.  Lee  has  re- 
oommended  the  subcutaneous  division  of  that  portion  of  the  vein  which  is 
mcloded  between  them,  after  coagulation  of  the  blood  has  taken  place.  This 
I  have  found  to  be  an  useful  addition  to  the  ordinary  treatment,  and  to  insure 
the  obliteration  of  the  vessel. 

The  points  of  the  pins  may  be  prevented  from  pressing  injuriously  upon 
the  skia,  by  patting  small  pieces  of  adhesive  plaster  under  them.  Whilst  the 
pins  are  in,  the  patient  must  not  be  allowed  to  move  about,  and  after  they 
have  been  taken  out,  the  limb  should  be  bandaged  for  some  time.  In  general, 
no  nloecatioo  takes  place  about  the  pin-hole  apertures ;  but  occasionally,  in 
debilftated  constitutions,  a  sore  forms,  which  requires  to  be  treated  on  ordinary 
priiici]Ji 
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CHAPTER   XLI. 

ANEURISM  BY  ANASTOMOSIS,  AND  N-SVUS.— 
HiBMORRHAGIC  DIATHESIS. 

AHXX7BXBK    BT    ANAJITOMOBZ& 

Antiirinn  liy  ABasiomosis  ui  a  disease  of  the  arteries,  in  which  the 
Tessels  become  excessively  elongated,  tortuous,  and  serpentine  ;  sometimes  they 
assume  a  varicose  condition,  being  dilated  into  small  sinuses,  and  are  always 
very  thin-walled,  resembling  rather  veins  than  arteries  in  structure.  This 
kind  of  dilatation  of  the  vessels  gives  rise  to  pulsating  tumours,  often  of  con- 
siderable size,  and  of  a  very  active  and  dangerous  character.  They  may  be 
situated  in  almost  any  tissue  or  organ  of  the  body,  but  are  generally  situate<l 
in  the  submucous  and  subcutaneous  areolar  tissue,  and  most  fiicquently 
in  the  upper  part  of  the  body,  especially  about  the  scalp,  orbit,  lips,  and 
face  ;  but  they  have  been  met  with  in  other  situations,  such  as  the  tongue,  and 
even  in  interxud  organs,  as  the  liver  ;  and  I  have  seen  very  active  growths  of 
this  kind  on  the  side  of  the  chest,  nates,  and  foot.  It  will  generaUy  be  found 
that  the  arteries  leading  to  an  aneurism  by  anastomosis,  though  at  a  con- 
siderable  distance  from  it,  are  tortuous  and  enlarged,  with  thin  and  expanded 
coats,  and  pulsate  actively  ;  in  fact,  constituting  that  condition  that  goes  by 
the  name  of  Cirsoid  Dilfttatioii  of  the  vessels. 

Aneurism  by  anastomosis  forms  tumours  of  varying  magnitude  and  irregnlar 
shape  ;  they  are  usually  of  a  bluish  colour,  have  a  spongy  feel,  are  readily 
compressible,  not  circumscribed,  and  have  large  tortuous  vessels  running  into 
and  from  them  on  different  sides.  Their  temperature  is  generally  above  that 
of  neighbouring  parts  ;  and  a  vibratoiy  or  purring  thrill,  with  distinct  pulsa- 
tion, may  be  felt  in  them.  This  pulsation  or  thrill  is  synchronous  with  the 
heart's  beat,  may  be  arrested  by  compressing  the  tumour  or  the  arteries  Icadinj: 
to  it,  and  returns  with  an  expansive  beat  on  the  removal  of  the  pressure. 
The  bruit  is  often  loud  and  harsh,  but  at  other  times  of  a  soft  and  Mowini: 
character.  These  growths  rarely  occur  in  in&ncy,  but  generally  make  their 
appearance  in  young  adults,  though  they  may  be  met  with  at  all  periods  t>f 
life,  often  as  the  consequence  of  injury. 

DiAGNORis. — It  is  of  importance  to  effect  the  diagnosis  between  ardinanj 
aneurism  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumour 
at  a  distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh. 
or  the  gluteal  region,  will  determine  this.  Again,  the  outline  of  the  growth  i« 
less  distinct  than  in  true  aneurism  ;  and  tortuons  vessels  will  be  felt  leading 
to  it  fh>m  different  directions.  The  swelling  also  is  doughy  and  very  com- 
pressible ;  but,  when  the  pressure  is  removed,  the  blood  enters  it  with  a  whiz 
and  thrill,  not  with  the  distinct  pulsating  stroke  that  is  found  in  anenrism. 
The  pulsation,  not  so  forcible  as  in  aneurism,  is  more  heaving  and  expansile. 
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The  bruit  is  loader,  and  more  saperficial,  sometimes  having  a  cooing  tone.  By 
presBiire  on  the  arteries  leading  to  the  tumonr  these  signs  are  usually  not 
entirely  arrested,  though  diminished  in  force,  the  blood  entering  it  from  the 
nei^hbociring  ports,  and  in  a  less  direct  way. 

TEEATXEiffT. — ^The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  sbse  and  situation  of  the  growth.  When  it  is  so  placed  that  it  can  be 
Ugaiured  or  excuedy  as  on  the  lip,  or  when  small,  about  the  neck,  face,  or  scalp, 
trunk,  or  extremities,  it  should  be  removed.  I  always  prefer  the  ligature, 
applied  as  will  immediately  be  described,  as  being  the  safest,  and  upon  the 
whole  the  readiest  mode  of  removing  such  a  tumour.  If  excision  be  practised, 
it  is  necessary  to  be  very  careful  to  cut  widely  of  the  disease  ;  if  it  be  cut  into, 
fearfal  haemorrhage  may  ensue,  which  can  only  be  arrested  by  pressure,  and 
vfaich  in  several  instances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp, 
or  if  deeply  seated,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  tumour 
cui  be  pnctiaed,  and  it  becomes  necessary  to  starve  it  by  cutting  off  its  supply 
<»f  blood.  This  may  be  done  either  by  ligaturing  the  principal  branches  leading 
to  ^^ot  the  main  trunk  of  the  limb  or  part. 

Simple  ligature  of  the  arterial  branches  leading  to  the  tumour  has  never,  I 
LeHere,  been  followed  by  success  ;  at  least,  in  ten  recorded  instances  in  which 
it  has  been  had  recourse  to.  the  disease  has  not  in  one  instance  been  cured.  It 
haa,  however,  been  successfully  conjoined  by  Gibson,  in  two  cases  of  aneurism 
bj  anafftomosis  of  the  scalp,  with  incisions  made  round  the  tumour  at 
interrals  between  the  principal  feeding  arteries,  which  at  the  same  time  were 


The  main  trunk  leading  to  the  tumour  has  been  ligatured  in  a  considerable 
number  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for 
of  this  kind  situated  on  the  extremities,  and  in  some  instances  with 
;  but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated, 
in  oonaeqnence  of  the  tumour  being  commonly  situated  on  the  scalp  and  in 
the  orbit.  Wyeth  has  collected  98  cases  in  which  the  carotid  was  ligatured 
fjT  Taacolar  growths  above  the  clavicle,  and  excluding  cases  of  **  intra-orbital 
AxicorisiiL*'  The  results  have  not  been  encouraging  ;  in  73  cases  in  which  the 
coiDiiioa  carotid  was  tied,  almost  30  per  cent,  died  directly  from  the  operation, 
and  aboat  50  per  cent,  only  of  those  that  recovered  derived  any  benefit  from 
tlie  operadoa.  Both  common  carotid  arteries  were  tied  at  varying  intervals 
m  9  cases,  of  these  2  died,  1  was  cured,  2  improved,  and  the  rest  recovered, 
Mit  derived  no  benefit  from  the  operation. 

In  many  of  the  cases  in  which  one  carotid  alone  was  tied,  the  disease, 
facing  seated  upon  the  scalp,  was  not  cured  ;  and  it  was  afterwards  found 
to  have  recourse  to  ligature  of  the  tumour,  to  excision,  and  to  other 
of  remoral  ;  indeed,  when  seated  upon  the  scalp,  this  disease  appears 
to  be  iDore  intractable  than  in  any  other  part  of  the  body,  owing  probably 
to  the  freedom  of  the  arterial  supply  from  the  numerous  vessels  that  ramify 
in  thk  region.  Here,  howerer,  much  benefit  might  be  derived  after  ligature 
</  the  carotid,  by  adopting  the  plan  suggested  by  Gibson  of  tying  the 
ftedine  arteries,  and  making  incisions  between  them  down  to  the  bone. 
The  Ui^atnre  of  the  carotid  has  answered  better  for  pulsating  tumours  in 
the  orbit,  bat  few  of  these  are  true  cirsoid  aneurisms.    (See  Intra-Orbital 

) 
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This  disease,  under  which  are  inclnded  those  various  affections  termed 
Mother's  Marks,  Erectile  Tumours,  and  Vascular  Growths,  constitutes  an 
important  and  interesting  section  of  surgical  affections. 

Neevi  are  commonly  divided  into  two  chief  varieties,  capillary  or  cutaneous, 
and  venous,  cavernous   or  subcutaneous.     Aneurism  by  anastomosis  was 
formerly  included  under  the  name  of  arterial  nsevus.     The  simple  capil- 
lary neevi  are  composed  merely  of  the  capillary  vessels  of  the  skin  greatly 
increased  in  size  and  number ;  the  cause  of  their  growth  is  quite  unkno^vn. 
Venous   or  cavernous  ncevi  are  usually  definitely  circumscribed   tumours, 
composed  of  spaces  lined  with  an  endothelium  similar  to  that  of  the  veins 
and  bounded  by  a  thin  wall.    The  whole  mass  is  bound  together  by  a 
delicate  areolar  tissue.    The  spaces  are  filled  with  dark  venous  blood.    The 
arterial  supply  is  usually  small,  the  arteries  open  directly  into  the  spaces, 
without  the  intervention  of  capillaries.    These  nsevi  are  sometimes  purely 
subcutaneous,  but  more  commonly  implicate  the  skin.    The  most  common 
condition  is  to  find  the  two  forms  of  naavus  conjoined,  the  disease  assuming 
the  capillary  form  in  the  skin  and  the  venous  beneath.    In  some  cases  the 
subcutaneous  nsevus  is  not  clearly  defined,  but  consists  of  a  mass  of  tortnous, 
thin-walled  veins,  surrounded  by  a  considerable  quantity  of  areolar  tissue, 
sometimes  containing  iat     In  fact,  the  structure  of  the  various  nasvoid 
growths  differs  considerably  in  different  cases,  and  the  various  forms  merge 
into  each  other.    (See  also  Angiomata,  Vol.  I.,  p.  989.) 

Naavi  are  almost  always,  if  not  invariably,  congenital.  Cavernous  nsevi 
occasionally  seem  to  appear  in  young  adult  life,  but  it  is  probable  that  these 
were  originally  of  congenital  origin,  and  commenced  active  growth  at  an 
unusually  late  period.  NsBvi  are  not  associated,  except  accidentally,  with  any 
other  congenital  defect. 

Capillary  Vnvi  appear  as  slightly  elevated  but  flat  spots  on  the  skin,  of  a 
bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
elevations,  with  some  larger  vessels  ramifying  on  their  surface.  They  often 
spread  superficially  to  a  considerable  extent ;  they  are  usually  situated  on  the 
face,  head,  neck,  or  arms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are, 
often  at  birth  very  small,  not  larger  than  a  pin's  head,  from  which  they  may 
spread  in  the  course  of  a  few  weeks  or  months  to  patches  an  inch  or  two  in 
diameter.  In  many  cases  no  inconvenience  results  from  this  disease,  except 
the  deformity  it  causes  ;  but  occasionally,  more  especially  when  the  growth  is 
at  all  prominent,  there  is  a  great  disposition  to  unhealthy  olceration.  When 
bleeding  occurs  from  a  wound  of  the  naevoid  structure  it  is  usually  in  a 
trickling  stream,  and  without  any  degree  of  force. 

Venous  or  CaTemoiu  Visvi  are  of  a  dark  purple  or  reddish  colour, 
usually  very  prominent,  and  often  forming  distinct  tumours  of  considerable 
size,  which  may  either  be  smooth  and  ovoid,  or  somewhat  lobulated.  On  com- 
pressing a  growth  of  this  kind,  it  subsides  to  a  certain  extent,  feeling  doughv, 
soft,  and  inelastic  ;  and  on  the  removal  of  the  pressure  fills  again.  In  some 
cases,  when  consolidated  by  inflammation,  or  containing  cysts,  they  cannot  be 
lessened  in  bulk  by  pressure.  These  neevi  are  usually  of  about  the  size  of  half 
a  walnut,  but  sometimes  much  larger.    I  have  removed  from  the  nates  and 
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the  liack  some  quite  as  large  as  an  orange.  They  occur  less  frequently  upon 
the  head  and  &ce  than  the  capillary  form  of  the  disease  ;  most  of  the  instances 
that  I  have  seen  have  been  met  with  in  the  lower  part  of  the  body,  about  the 
nates,  back,  lower  extremities,  and  organs  of  generation. 

When  a  venous  nasvns  is  purely  subcutaneous,  it  forms  a  soft,  doughy 
tumour,  often  clearly  defined  in  outline.  Its  most  characteristic  feature  is 
that  it  can  be  diminished  by  pressure,  on  the  removal  of  which  it  slowly  fills 
out  again  to  as  large  a  size  as  before  ;  it  also  becomes  distended  when  the 
child  screams  or  struggles.  It  is  usually  oval,  smooth,  and  uniform  in  outline. 
Oocasioiianj  the  surrounding  veins  are  bluish  and  enlarged. 

Cysts  are  sometimes  found  in  naBvi  containing  a  dark  fluid.  They  result 
from  obliteration  of  the  communication  between  some  of  the  spaces  of  the 
Dsevus  and  the  vessels  which  carry  off  the  blood.  The  tumours  once  sup- 
posed to  be  consolidated  nsevi,  with  cysts  scattered  through  them  containing 
clear  fluids  are  now  regarded  as  of  lymphatic  origin. 

Progvosib. — ^The  natural  history  of  mevi  has  yet  to  be  learnt — ^we  have  yet 
to  ascertain  what  becomes  of  them  when  left  to  themselves.  They  are  so 
commonly  removed  by  operation,  that  hitherto  Suigeons  have  had  but  few 
opfnrtimitiea  of  determining  this.  I  have,  however,  seen  several  cases  in 
whkfa  from  various  circumstances  no  operation  had  been  performed,  and  I 
have  been  struck  with  the  tendency  that  there  is  in  the  cutaneous  nsevus  to 
dissppesr.  If  left  untouched,  or  subjected  to  continuous  pressure,  islands 
^  patches  of  white  skin  will  gradually  appear  on  the  reddened  surface. 
TheK  win  slowly  increase  and  coalesce,  and  then  the  nsevus,  becoming 
^ndnally  less  vascular,  may  in  time  disappear.  Subcutaneous  venous  nasvi 
will  sometimes  gradually  shrink,   but  the   active  erectile  nsevus   is  pro- 


There  is  usually  a  fear  expressed  of  nsBvi,  if  left  without  surgical  interference, 
leading  to  dangerous  or  even  fatal  hsemorrhage.  This  I  have  never  seen; 
indeed,  if  tiie  nsevus  ulcerates  its  tissue  hardens,  and  the  vessels  become 
bloeked  up  by  coagulom  and  hence  less  disposed  to  bleed. 

Texatxeht. — In  the  treatment  of  nsevus,  the  first  point  to  be  determined 
is  whether  the  case  should  be  left  to  nature,  or  whether  operative  measures 
sbodd  be  had  recourse  to.  In  deciding  this  point  we  must  be  guided  by  the 
siae,  siioatkm,  and  character  of  the  morbid  growth.  If  this  be  small,  cutaneous, 
and  SQperficialy  so  situated  that  it  occasions  little  or  no  disfigurement,  and  if  it 
ibow  DO  tendency  to  increase,  it  may  be  left  without  interference  ;  when,  as 
jusc  stated,  it  may  eventually  shrivel  and  disappear,  or  become  converted  into 
a  kind  of  mole.  In  some  cases  this  process  may  be  hastened  by  the  application 
of  tinctore  of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the  nsevus, 
though  cutaneous  and  superficial,  is  so  widely  diffus^  over  the  surface, 
that  DO  attempt  at  its  removal  or  destruction  can  be  entertained  with 
prudenee.  Bat,  if  the  nsevus  be  Icu^,  if  it  be  subcutaneous,  or  if  it  increase 
in  sae,  or  if  it  be  so  situated  as  to  occasion  disfigurement,  means  must  then 
be  adopted  for  its  removal  by  operative  procedure. 

Op$raMonM  far  the  removal  of  naevi  may  be  conducted  on  six  principles  : — 
1«  to  ezeite  adhesive  inflammation  in  them,  and  so  to  produce  plugging  and 
M'tUraiHm  <ji  the  vascular  tissue  of  which  they  are  composed  ;  2,  to  destroy 
the  growth  by  caustics  ;  3,  to  remove  it  by  the  cautery  ;  4,  to  consolidate  it 
ty  electioljBS  ;  d,  to  remove  it  with  the  knife ;  or,  6,  to  remove  it  by  ligature. 
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Each  of  thcBC  different  plana  of  treatment  is  pecniiarl;  applicable  when  the 
disease  assames  certain  forms,  and  afiects  certain  sitnations. 

1.  When  the  ntevas  is  of  Btnall  size,  and  occurs  in  such  sitoations  that  its 

destructioD  bj  canstics,  or  remo^'ol  b^  knife  or  ligature,  would  be  attended  by 

seriooB  deformity,  as  when  it  is  seated  about  the  eyelids,  upon  the  tip  of  the 

noec,  at  the  inner  angle  between  the  eye  and  the  nose,  or  about  the  corncra  of 

the  mouth,  it  is  heat  U>  tndeavour  to  prixurt  oblittration,  by  exciting  iitjtam- 

mafion  in  it.    This  may  l>c  done  in  various  ways.     If  small,  the  nte>~uB  may 

be  vaccinated.    If  it  be  larger,  the  most  convenient  plan  consists,  perhape,  in 

passing  a  number  of  fine  silk  threads  across  the  tumour  in  ditferent  dircctiuns, 

and  leaving  them  in  for  a  week  or  two  at  a  time,  until  they  have  produced 

gufficient  inflammation  along  their  tracks,  then  withdrawing  them  and  passing 

similar  threads  into  other  parta  of  the  tumour.    In  this  way  its  consulida- 

tioD  may  gradually  be  effi^ted.    Another  very  useful  plan  is  to  break  Dp  the 

substance  of  the  growth  subcntaneously  by  means  of  a  cataract-needle,  or 

tenotome,  and,  in  the  intervals  between  the  different  introdnction*  of  this 

instrument,  to  keep  up  pressure  upon  the  tumour.    In  other  cases,  agaiu,  the 

retiuisite  amount  of  consolidation  will  be  induced  by  passing  acupuDctnre- 

needles  into  the  nnvus,  and  then  heating  them  by  means  of  a  spirit-lamp. 

Perhaps  the  most  efficient  way  of  attaining  this  object  is  by  injecting  the 

pcrchloride  of  irun  by  means  of  a  small  glass  syringe  with  a  screw-piston  rud 

and  a  fine  sharply  pointed  platinum  nozzle  (Fig.  425).     In  doing  this,  care 

most  be  taken  that  hut  a  very  small  quantity  of  the  solution, 

not  more  than  two  or  three  drops,  be  injected  at  one  time. 

The  percbloride  of  iron  possesses  extraordinary    power  of 

ooagolating   the   blood;   and,  if  more  tlian    baa   just  been 

mentioned  be  thrown  in,  the  tissue  of  the  iikvus  may  either 

have  its  vitality  destroyed,  and  slough,  or  coagulation  of  tht: 

blood  in  the  vessels  beyond  the  nsevus '  may  occur,  and   a 

dangerous  or  even  fatal  embolism  ensue  &om  the  coagnlotn 

thus  formed  being  washed  into  the  current  of  the  circulation. 

In  order  to  prevent  this  latter  accident  a  tourniquet  shoold 

be  placed  on  a  limb  if  it  be  the  seat  of  the  nevus.    If  the 

menu  ia  seated  on  any  other  port  it  is  better  to  pass  twu 

hare-lip  pins  beneath    it,  and  apply   a  temporary   ligaiun; 

beneath  the  pins  during  the  operation ;  this  can  safely   be 

removed  after  about  a  quarter  of  on  hour.  If  preferred,  tauuic 

acid  dissolved  in  water  in  the  proptvtion  of   5J  to  ^,  as 

reooomiended  by  Bryant,  or  a  few  drops  of  a  strong  solution 

of  chloride  of  sine,  may  be  injected   instead   of   the   \tei- 

chloride  of  iron. 

2.  When   the   nievns   is  small,    very  snperfioial,    of  the 

capillary  character,  with  an    exceedingly   thin  covering    uf 

cuticle,  and  so  situated,  as  upon  the  arm,  neck,  or  back,  that 

a  moderate  amount  of  scarring  is  of  little  consujaence,  it  may 

roost  conveniently  be  removed  by  the  free  aj'/ilicalion  of  nitrie 

riii.  4«.-fivHnir  "^^    "^^  should  be  well  nibbed  on  by  mcaiis  of  a  piece  of 

x'l'iu!'^'""  *^^^^    '^^  '^'"  i^iiid  the  nsevus  may  be  greased  to  prevent 

its  being  sccideutally  touched  by  the  acid;  and  as  s(H>n  as 

the  caustic  has  been  sufficiently  rnU>cd  in,  it  may  be  ncutralited  with  some 
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ftfboQate  of  soda.  After  the  separation  of  the  slough,  its  application  must 
iie  repeated  as  often  as  there  is  any  appearance  of  prominent  granulations 
springing  up,  which  occasionallj  happens  at  one  angle  of  the  wound,  and 
indicates  a  recurrence  of  the  vascular  growth. 

'^,  The  actual  eauiery  has  been  largely  used  in  the  treatment  of  naayi,  and  is 
extremely  convenient  and  efficacious  in  many  cases.  It  is  most  applicable  to 
mixed  cataDeons  and  subcutaneous  ncevi.  It  may  be  used  as  the  galvanic 
OiUteiy  or  as  Paquelin's  thermo-cautery.  The  heated  platinum  wire  or  the 
[Mifnted  caatery  in  Paquelin's  apparatus  is  made  to  puncture  the  growth 
rrtcmd  its  margin,  leaving  about  a  quarter  of  an  inch  between  the  separate 
junctures.  Each  should  extend  well  into  the  subcutaneous  portion  of  the 
cumonr.  A  number  of  other  punctures  are  then  made  into  the  tumour  in  the 
C'^ncnl  part,  care  being  taken  not  to  make  too  many,  lest  the  whole  mass 
sii««Qgfa.  In  this  way  a  large  nsBvus  can  often  be  destroyed  with  comparatively 
\xi\tt  k«s  of  skin,  a  smooth  white  scar  being  left.  It  is  often  necessary  to 
r^fpeat  the  operation  more  than  once  before  a  cure  is  effected.  After  the 
'•]iention  boracic  acid  ointment  or  some  other  simple  dressing  must  be 
applied. 

4.  EUctroJysii,  or  galvatuhpunciiire,  is  best  adapted  to  those  cases  of  deep- 
'^.-ated  DKvi  in  which  other  treatment  is  difficult,  or  to  those  so  situated  as  to 
make  it  important,  if  possible,  to  save  the  skin.  The  operation  is  performed 
hr  pesnng  into  the  nsevus  two  needles,  insulated  except  for  the  last  quarter  of 
An  inch,  by  a  coating  of  copal  varnish,  and  then  connecting  them  with  a 
julrmnic  cnrrent  of  moderate  strength  from  one  of  the  ordinary  medical  bat- 
:rnei.  The  cnrrent  should  be  gradually  increased  and  the  effect  watched. 
The  tomonr  becomes  hard  somewhat  suddenly,  and  assumes  a  pale  or  almost 
^htte  tint;  this  is  a  sign  that  enough  has  been  done.  The  moment  the 
*:S4rliest  sign  of  hardening  appears  the  needles  should  be  disconnected,  and 
'.-••niieeted  with  the  opposite  poles  of  the  battery,  so  that  the  needle  which  was 
:.»'gBtiTe  becomes  positive.  By  doing  this  haemorrhage  is  prevented  when  the 
r-'tdka  are  withdrawn,  as  the  salts  of  iron  formed  by  solution  of  the  end  of 
:lHf  pfjdtive  needle  serve  as  an  efficient  haemostatic.  If  gas  bubbles  out 
jkmg^nde  the  needles  it  is  a  sign  that  the  current  is  too  strong,  and  some 
'.'.n*  shoold  be  taken  off,  or  sloughing  may  result.  In  deep-seated  naevi  the 
rff««-t  can  be  jndged  of  only  by  the  hardening  of  the  tumour.  The  operation 
r;iA  often  to  be  repeated  several  times  before  the  naevus  is  finally  cured. 

r«.  When  the  naevns  is  large,  constituting  a  more  or  less  distinct  tumour, 
tad  k  of  a  somewhat  venous  character,  it  may  occasionally  be  excised, 
fSdgin  Teale  has  shown  that  some  naevi  which  are  distinctly  encapsuled 
xay  readily  be  dissected  ont.  Should  the  nasvus,  however,  be  diffused,  with- 
out any  distinct  limiting  capsule,  care  should  be  taken  to  cut  wide  of  the 
duesse  ;  and  no  operation  with  the  knife  should  be  undertaken  unless  the 
en^wth  be  either  so  situated,  as  upon  the  lip,  that  the  parts  may  readily  be 
Ivrooflit  or  ocMnpressed  together,  or  upon  the  nates  or  thigh,  where  it  is 
uioonnected  with  large  blood-vessels,  and  is  also  very  indolent  and  venons. 
i:  ii  especially  when  the  naevns  is  lipomatous  or  cystic,  or  is  distinctly 
•sacBpsnled^  that  excision  may  be  advantageously  practised. 

C  As  a  general  rule,  it  is  far  safer  and  more  convenient  to  extirpate  the 
trrmih  with  the  Itffature  ;  and  this,  indeed,  is  the  mode  of  treatment  that  is 
genefally  applicable  to  tumours  of  this  kind  in  whatever  situations  they 
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may  occur,  as  it  effectually  removes  them  without  risk  of  haemorrhage,  and 
leaves  a  sore  that  very  readily  cicatrizes. 

The  ligature  requires  to  be  applied  in  different  ways,  according  to  the  size 
and  situation  of  the  tumour.  In  all  cases,  the  best  material  is  firm,  round, 
compressed  whip-cord.  This  should  be  tied  as  tightly  as  possible,  and  knotted 
securely,  so  that  there  may  be  no  chance  of  any  part  of  the  tumour  escaping 
complete  and  immediate  strangulation.  It  is  well,  if  possible,  not  to  include 
in  the  noose  any  healthy  skin,  but  to  snip  across  with  a  pair  of  scissors  that 
portion  of  integument  which  intervenes  between  the  cords  that  are  tied 
together ;  at  the  same  time,  care  must  be  taken  to  pass  the  ligatures  well 
beyond  the  limits  of  the  disease. 

When  the  tumour  is  small,  an  ordinary  double  ligature  may  be  passed  across 
its  base,  by  means  of  a  common  suture-needle  ;  and,  the  noose  being  cut  and 
the  thread  tied  on  each  side,  strangulation  will  be  effected.  When  it  is  of 
larger  size,  and  of  round  shape,  the  most  convenient  plan  of  strangulating  the 
tumour  is  that  reconunended  by  Listen.    It  consists  in  passing,  by  means  of 


Fig.  427.— DiAffnm  of  Nwviis 
Fig.  490.— Diagmm  of  the  Application  of  NnTtt»-needlei.  tied. 

long  naevus-needles,  fixed  in  wooden  handles,  and  having  their  eyes  near  their 
points,  double  whip-cord  ligatures  in  opposite  directions  acioss  the  tumour  ; 
then  cutting  through  the  nooses,  and  tying  together  the  contiguous  ends  of  the 
ligatures  until  the  whole  of  the  growth  is  encircled  and  strangled  by  them. 
In  doing  this,  a  few  precautions  are  necessary  :  thus,  the  first  nssvus-needle 
should  be  passed  across  the  tumour  unarmed  (Fig.  426),  and  used  to  raise  up 
the  growth  somewhat  from  the  subjacent  parts.  The  second  needle,  armed 
as  represented  in  the  diagram  (Fig.  426),  carrying  the  whip-cord  ligature  bj 
means  of  a  piece  of  suture-silk,  should  be  passed  across  the  tumour  in  the 
opposite  direction  to,  but  underneath,  the  first  needle  ;  the  armed  needle  being 
withdrawn,  the  ligature  is  carried  across  ;  and  the  first  one,  having  been 
armed  in  the  same  way,  carries  its  noose  through  the  tumour  as  it  is  drawn 
out.  The  two  nooses  having  then  been  cut,  an  assistant  must  seize,  bat 
not  draw  upon,  six  of  the  ligature  ends  ;  the  Surgeon,  then,  having  divided 
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ihe  intezTeniDg  bridge  of  skin,  ties  rather  tightlj',  in  a  reef-knot,  the  two 
end*  that  are  left  hanging  oat ;  as  Boon  as  he  has  done  this,  he  proceeds  to 
the  next  two,  and  so  on  to  the  last  (Pig.  427).  When  he  ties  these,  he  most 
Ha  no  with  aU  his  force,  especiallj  if  the  tnmonr  be  large,  as  by  drawing  an 
t\tan  he  tightens  all  the  other  nooses,  and  drags  the  knots  toward  the  centre 
uf  the  growth,  which  is  thus  effectually  strangled.  He  then  cuts  off  the  tails 
i-f  the  ligatare.  The  strangnlated  ncevus  may  he  punctured  to  diminish  the 
fiae  of  ihe  sloughing  man,  and  then  powdered  with  iodoform  and  dressed 
vfth  Arj  cotton  wool,  the  dressing  being  left  on  till  the  slough  separates. 
After  the  tnmonr  has  sloughed  away,  which  happens  in  a  few  days,  if  it  be 
[TTfierlj  and  tightly  strangled,  the  wonnd  is  treated  on  ordinary  principles. 
if  the  lueTiis  be  altt^cther  snbcutaneons,  the  skin  covering  it  should  not  be 
ncriBoed,  bat,  being  divided  by  a  crucial  incision,  may  be  turned  down  in 
four  flaps,  and  the  ligatOre  then  tied  as  directed. 

In  Bome  CHaes,  the  nievns  is  so  flat  and  elongated  that  the  application  of  the 
•^oadniple  ligature,  as  above  described,  cannot  include  the  whole  of  it.  In 
these  drcamstancea,  I  have  found  the  ligature  about  to  be  described  eminently 
ncfnl,  having  saccesefblly  employed  it  in  a  great  number  of  instances.  Its 
great  advantage  is  that,  while  it  completely  and  veiy  readily  strangles  the 
tomoor,  it  does  not  indose  an  undue  quantity  of  integoment,  and  thus  does 
Dxt  produce  a  laiger  cicatrix  than  is  necessary  for  the  eradication  of  the 
erowth.  It  is  applied  in  the  following  way.  A  long  trianguhir  needle  is 
ihnaded  on  the  middle  of  a  piece  of  whip-cord  about  three  yards  in  length  ; 
•■IK  half  of  this  is  stained  black  with  ink,  the  other  half  is  left  nncolouted. 
The  needle  is  inserted  through  a  fob)  of  the  sound  skin,  about  a  quarter  of  an 
mA  fran  one  end  of  the  tumour,  and  tfonsversely  to  the  axis  of  the  same. 


.  43t>.— Diismn  of  Fbt  aDd  ElongiMd 


nc.  et.— IMifniiiiif  Uptnnof  PUtuid  Elousiteil  Nbviu. 

It  is  tbni  carried  through,  until  a  double  tail,  at  least  six  inches  in  length,  is 
left  hai^ng  from  the  point  at  which  it  entered  ;  it  is  next  carried  across  the 
hwe  rf  the  tomonr,  entering  and  passing  out  beyond  its  lateral  Umits,  so  as  to 
Wvc  a  leries  of  double  loops  about  nine  inches  in  length  on  each  side  (Fig. 
4!«i.  Every  one  of  these  loops  should  be  made  about  three-quarters  of  an 
arh  sport,  including  that  space  of  the  tumour ;  and  the  last  loop  shonld  be 
Inogbt  ont  through  a  fold  of  healthy  integument  beyond  the  tumour.  In 
•'x*  way  we  have  a  series  of  double  loops,  one  white,  and  the  other  blad,  on 
•adi  ode  (Fig.  428).    AU  the  ichiU  loops  should  now  be  cat  on  one  side,  and 
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the  Hack  loops  on  the  other,  leaving  hanging  ends  of  thread  of  ooneBponding 
colours.  The  tumour  may  now  be  strangulated  by  drawing  down  and  knotting 
firmly  each  pair  of  whiU  threads  on  one  side,  and  each  pair  of  black  ones  on 
the  other.  In  this  way  the  tumour  is  divided  into  s^ments,  each  of  which 
is  strangulated  by  a  nooae  and  a  knot ;  by  black  nooses  and  whiU  knots  on 
one  side,  by  whiU  nooses  and  blaek  knots  on  the  other  (Fig.  429). 

The  cicatrix  resulting  from  the  removal  of  a  naevus  is  usually  firm  and 
healthy  ;  but,  in  some  instances,  I  have  seen  it  degenerate  into  a  hard  warty 
mass  requiring  subsequent  excision.  The  ligature  may  be  used  successfully  at 
all  ages.  I  have  repeatedly  tied  large  active  nsevi  in  infants  a  month  or  two 
old  without  meeting  with  any  accident. 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  naevus 
may  often  be  cured  by  subcutaneous  ligature.  This  is  done  by  passing  a 
curved  n»vus*needle  armed  with  a  strong  silk  ligature  as  far  as  possible  round 
the  growth,  immediately  beneath  the  skin  ;  on  the  eye  emerging  the  thread  is 
secured  and  the  needle  withdrawn*  The  needle  is  then  passed  unarmed  so  as  to 
include  the  other  half  of  the  tumour  ;  as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  ligature  and  drawn  back.  The  ligature  is  then  tightened, 
and  the  nievus  thus  strangulated  subcutaneoudy.  If  preferred,  the  operation 
can  be  done  with  a  common  suture  needle,  which  can  be  withdrawn  and 
re-inserted  where  necessary  without  being  re-threaded.  The  silk  ligature 
separates  by  suppuration  after  a  week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
or  catgut,  and  then  to  push  the  knot  in  at  the  needle-puncture,  leaving  the 
thread  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
as  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
aljsorption  a  return  of  the  growth  took  place. 

Widely  diffused  capillary  nsevi  admit  of  but  little  treatment.  Various 
attempts  have  been  made  to  diminish  the  disfigurement  by  the  application  of 
superficial  caustics,  but  the  results  of  this  treatment  are  not  satisfactory. 

Balmanno  Squire  has  recommended  scarification  of  the  surface  with  an 
instrument  composed  of  a  number  of  very  fine  knife  blades  set  closely 
together,  and  from  this  some  benefit  has  resulted. 

N^vi  IX  Special  Situations. — Vmiwi  of  tbm  Soalp  are  more  frequent 
than  in  any  other  situation,  except,  perhaps,  the  face.  When  occurring  on 
those  |)arts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  :  when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
ears,  they  are  often  cutaneous.  The  ordinary  subcutaneous  nasMis  of  the  scalp 
is  readily  removed  by  the  application  of  the  quadruple  Ugalttrs,  Care  must  be 
taken  in  passing  the  needles  not  to  include  the  tendon  of  the  occipito-frontalis, 
or  troublesome  cellulitis  and  perhaps  suppuration  may  occur  beneath  that 
membrane.  In  general,  it  is  better  not  to  attempt  the  preservation  of  any  of 
the  integument  covering  the  growth.  It  is  true  that,  when  removed,  a  clean 
white  cicatrix  is  left  which  never  covers  itself  with  hair  ;  but  this  contracts, 
and  in  after-life  becomes  but  little  visible.  The  attempt  to  dissect  down  the 
skin  that  covers  the  nsevus  is  not  only  troublesome,  but  is  attended  by  very 
considerable,  and  poasiUy  dangerous,  hiemorrhage.  Those  flat  nievi  that  are 
situated  behind  the  ear  are  best  treated  by  the  free  application  of  fuming  nitiic 
acid,  or  Paquelin's  cautery. 

of  tko  Foatea^Uo  is  the  most  important  variety  of  the  scalp- 
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lu^vQs,  and  constitutes  a  somewhat  formidable  disease.    A  large  purple  tumour 

U  situated  over  the  anterior  fontanelle,  rising  and  falling  with  the  pulsations 

<A  the  brain  commnnicated  to  it,  and  becoming  distended  and  tense  when  the 

rbild  cries.     The  tnmour  is  eTidently  close  upon  the  membranes  of  the  brain, 

•nd  this  often  deters   practitioners  from   interfering  with  it ;   and  I  have 

mit  unfrequently  seen  cases  in  which  the  parents  of  the  child  have  been 

(*<>u]iseUed  not  to  allow  any  operation  to  be  practised,  lest  death  should  result. 

Y^c  this  tomonr,  so  formidable  in  appearance,  and  so  deeply  seated  and  close 

nf«Q  the  brain,  may  be  removed  with  perfect  safety  by  the  ligature.    I  have 

<»ftai  tied  naevi  infthis  situation,  and  have  never  seen  any  ill  consequences,  not 

tven  a  oonvnlsiye  fit,  occur.    The  danger,  then,  from  the  mere  strangulation 

of  the  tnmoor  in  this  situation  cannot  be  great ;  but  there  is  another  and  a 

•fedsl  danger,  viz.,  the  risk  of  wounding  the  membranes  of  the  brain  in 

pofliing  the  ligatures  under  the  base  of  the  tumour.    If  nevus  needles  or 

Bbsrp-pointed  instruments  of  any  kind  be  used,  this  accident  will  be  very 

likely  to  occar  ;  and,  if  this  were  to  happen,  inevitably  fatal  consequences  will 

oisiie.    This  accident  may  always  be  avoided  by  operating  in  the  following 

vay«    A  puncture  is  made  in  front  of  the  tumour  through  the  healthy  scalp. 

An  eyed  piobe,  armed  with  a  double  ligature,  is  then  pushed  through  this 

opening  across  the  base  of  the  tumour,  and  its  end  is  made  to  project  on  the 

oppaate  tide  beyond  it ;  here  another  puncture  is  made,  and  the  probe  and 

ligatme  together  are  drawn  through.    The  same  procedure  is  adopted  across 

die  tomoor  sideways.    In  this  way,  a  quadruple  ligature  is  passed  across  the 

tumour  in  two  opposite  directions :  the  ends  are  then  disengaged,  and  the 

!i,;!atiiie  is  tightened  in  the  ordinary  way. 

Viwvi  of  i^  Twom  are  of  very  common  occurrence^  and  usually  cause  much 
di«figoi«miKit.  The  treatment  to  be  adopted  necessanly  varies  greatly,  accord- 
.ng  to  the  nature  of  the  naevus,  whether  cutaneous,  subcutaneous,  or  both  ; 
«ad  eq^edally  according  to  its  situation.  The  same  plan,  which  is  advan- 
idjeoualy  adopted  in  one  part,  may  be  altogether  inapplicable  in  another.  We 
»Lall,  sooordingly,  consider  the  treatment  of  these  vascular  growths,  as  they 
affect  tbe  eyelids,  the  nose,  the  cheeks,  and  the  lips. 

Mmrwmm  of  thA  JByallAi  is  usually  cutaneous,  consisting  of  a  discoloration 
or  —ming,  as  it  were,  of  the  lid,  without  any  material  swelling.  Such  a 
is,  I  think,  better  left  untouched ;  it  cannot,  of  course,  be  removed 
by  tbe  knife  or  by  caustics,  without  producing  worse  results ;  and,  as 
tiie  Ain  is  always  deeply  involved,  milder  means  are  inoperative,  or  possibly 
*^\aaSij  destroctive.  I  have  heard  of  sloughing  of  the  eyelid  being  occasioned 
"J  the  nae  of  astringent  injections  ;  though,  if  the  nssvus  were  subcutaneous 
sod  coostitoted  a  distinct  tumour,  passing  perhaps  into  the  orbit,  destruc- 
tion \A  tbe  growth  by  electrolysis  is  the  safest  and  most  efficient  mode  of 


«f  Xkm  Voaa  may  occur  in  two  situations — ^at  the  root,  or  towards 
tbe  sis  sod  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
at  the  lover  part  of  the  forehead,  between  and  perhaps  extending  above  the 
<}«rfan>iia,  it  is  often  subcutaneous,  and  may  attain  a  very  considerable  magni- 
In  cases  of  this  kind,  I  have  found  the  quadruple  ligature  the  readiest 
of  removal ;  and  although  the  part  included  may  be  of  large  size,  the 
pottlting  cicatrix  is  wonderfully  small  and  narrow,  usually  becoming  horizontal, 
»>  M  &o  fall  into  the  folds  of  skin  naturally  existing  in  that  situation.    In  the 
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the  tlach  loops  on  the  other,  leaving  hanging  ends  of  thread  of  corresponding 
colours.  The  tumour  may  now  be  strangulated  bj  drawing  down  and  knotting 
firmly  each  pair  of  white  threads  on  one  side,  and  each  pair  of  black  ones  on 
the  other.  In  this  way  the  tumour  is  divided  into  segments,  each  of  which 
is  strangulated  by  a  noose  and  a  knot ;  by  hliick  nooses  and  white  knots  on 
one  side,  by  white  nooses  and  hl€Lek  knots  on  the  other  (Fig.  429). 

The  cicatrix  resulting  from  the  removal  of  a  nsevus  is  usually  firm  and 
healthy  ;  but,  in  some  instances,  I  have  seen  it  degenerate  into  a  hard  warty 
mass  requiring  subsequent  excision.  The  ligature  may  be  used  successfully  at 
all  ages.  I  have  repeatedly  tied  large  active  nsevi  in  infants  a  month  or  two 
old  without  meeting  with  any  accident. 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  nsevus 
may  often  be  cured  by  subcutaneous  ligature.  This  is  done  by  passing  a 
curved  naevus-needle  armed  with  a  strong  silk  ligature  as  far  as  possible  round 
the  growth,  inmiediately  beneath  the  skin  ;  on  the  eye  emerging  the  thread  is 
secured  and  the  needle  withdrawn*  The  needle  is  then  passed  unarmed  so  as  to 
include  the  other  half  of  the  tumour  ;  as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  ligature  and  drawn  back.  The  ligature  is  then  tightened, 
and  the  nsBvus  thus  strangulated  subcutaneously.  If  preferred,  the  operation 
can  be  done  with  a  conmion  suture  needle,  which  can  be  withdrawn  and 
re-inserted  where  necessary  without  being  re-threaded.  The  silk  ligature 
separates  by  suppuration  after  a  week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
or  catgut,  and  then  to  push  the  knot  in  at  the  needle-puncture,  leaving  the 
thread  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
as  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
absorption  a  return  of  the  growth  took  place. 

Widely  diffused  capillary  nasvi  admit  of  but  little  treatment.  Various 
attempts  have  been  made  to  diminish  the  disfigurement  by  the  application  of 
superficial  caustics,  but  the  results  of  this  treatment  are  not  satisfactory. 

Balmanno  Squire  has  recommended  scarification  of  the  surface  with  an 
instrument  composed  of  a  number  of  very  fine  knife  blades  set  closely 
together,  and  from  this  some  benefit  has  resulted. 

NiEvi  IN  Special  Situations. — nTsrvi  of  the  8o«lp  are  more  frequent 
than  in  any  other  situation,  except,  perhaps,  the  face.  When  occurring  on 
those  parts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  :  when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
ears,  they  are  often  cutaneous.  The  ordinary  subcutaneous  nsevus  of  the  scalp 
is  readily  removed  by  the  application  of  the  quadruple  ligature.  Care  must  be 
taken  in  passing  the  needles  not  to  include  the  tendon  of  the  occipito-frontalis, 
or  troublesome  cellulitis  and  perhaps  suppuration  may  occur  beneath  that 
membrane.  In  general,  it  is  better  not  to  attempt  the  preservation  of  any  of 
the  integument  covering  the  growth.  It  is  true  that,  when  removed,  a  clean 
white  cicatrix  is  left  which  never  covers  itself  with  hair  ;  but  this  contracts, 
and  in  after-life  becomes  but  little  visible.  The  attempt  to  dissect  down  the 
skin  that  covers  the  naevus  is  not  only  troublesome,  but  is  attended  by  very 
considerable,  and  possibly  dangerous,  hiemorrhage.  Those  flat  nievi  that  are 
situated  behind  the  ear  are  best  treated  by  the  free  application  of  fuming  nitrio 
acid,  or  Paquelin's  cautery. 

Vrnvum  of  tho  Pontaiielle  is  the  most  important  variety  of  the  scalp- 
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zuevna,  and  constitotes  a  somewhat  formidable  disease.  A  large  pnrple  tnmonr 
is  situated  over  the  anterior  fontanelle,  rising  and  falling  with  the  pulsations 
of  the  brain  commnnioated  to  it,  and  becoming  distended  and  tense  when  the 
ciiild  cries.  The  tnmonr  is  evidently  close  upon  the  membranes  of  the  brain, 
and  this  often  deters  practitioners  from  interfering  with  it ;  and  I  have 
Dut  nnfrequentlj  seen  cases  in  which  the  parents  of  the  child  have  been 
coosaeQed  not  to  allow  any  operation  to  be  practised,  lest  death  should  result. 
Yet  thffi  tnmonr,  so  formidable  in  appearance,  and  so  deeply  seated  and  close 
opoQ  the  brain,  may  be  removed  with  perfect  safety  by  the  ligature.  I  have 
often  tied  nasvi  inithis  situation,  and  have  never  seen  any  ill  consequences,  not 
even  a  convulsive  fit,  occur.  The  danger,  then,  from  the  mere  strangulation 
ui  the  tnmonr  in  this  situation  cannot  be  great ;  but  there  is  another  and  a 
ipectal  danger,  vis.,  the  risk  of  wounding  the  membranes  of  the  brain  in 
paaung  the  ligatures  under  the  base  of  the  tumour.  If  naevus  needles  or 
ihstp-pointed  instruments  of  any  kind  be  used,  this  accident  will  be  veiy 
hkely  to  occnr ;  and,  if  this  were  to  happen,  inevitably  fatal  consequences  will 
ensoe.  This  accident  jnay  always  be  avoided  by  operating  in  the  following 
way.  A  puncture  is  made  in  front  of  the  tumour  through  the  healthy  scalp. 
An  eyed  probe,  armed  with  a  double  ligature,  is  then  pushed  through  this 
opening  acroas  the  base  of  the  tumour,  and  its  end  is  made  to  project  on  the 
opposite  ode  beyond  it ;  here  another  puncture  is  made,  and  the  probe  and 
Ugatoie  together  are  drawn  through.  The  same  procedure  is  adopted  across 
tiie  tomoor  sideways.  In  this  way,  a  quadruple  ligature  is  passed  across  the 
comoor  in  two  opposite  directions :  the  ends  are  then  disengaged,  and  the 
ligatore  is  tightened  in  the  ordinary  way. 

Mmni  of  tba  7»o«  are  of  very  common  occurrence,  and  usually  cause  much 
disfiipuement.  The  treatment  to  be  adopted  necessarily  varies  greatly,  accord- 
ing to  the  nature  of  the  nsevus,  whether  cutaneous,  subcutaneous,  or  both  ; 
and  eqiedally  according  to  its  situation.  The  same  plan,  which  is  advan- 
lagooosiy  adopted  in  one  part,  may  be  altogether  inapplicable  in  another.  We 
»£iall,  accordingly,  consider  the  treatment  of  these  vascular  growths,  as  they 
alfeoc  (be  eyelids,  the  nose,  the  cheeks,  and  the  lips. 

Vanvtti  of  tha  BjisliAi  is  usually  cutaneous,  consisting  of  a  discoloration 
or  fluining,  as  it  were,  of  the  lid,  without  any  material  swelling.  Such  a 
disrssp  is,  I  think,  better  left  untouched ;  it  cannot,  of  course,  be  removed 
dtfaer  by  the  knife  or  by  caustics,  without  producing  worse  results ;  and,  as 
CLe  skin  vi  always  deeply  involved,  milder  means  are  inoperative,  or  possibly 
<^{iiaDy  destructive.  I  have  heard  of  sloughing  of  the  eyelid  being  occasioned 
•/  the  nse  of  astringent  injections  ;  though,  if  the  nsBvus  were  subcutaneous 
sod  ooDstitated  a  distinct  tumour,  passing  perhaps  into  the  orbit,  destruc- 
tion of  the  growth  by  electrolysis  is  the  safest  and  most  efficient  mode  of 


of  Xkm  Momm  may  occur  in  two  situations — at  the  root,  or  towards 
the  tbt  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
St  the  km^er  part  of  the  forehead,  between  and  perhaps  extending  above  the 
ejebn>ws»  it  is  often  subcutaneous,  and  may  attain  a  very  considerable  magni- 
In  cases  of  this  kind,  I  have  foimd  the  quadruple  ligature  the  readiest 
iji  removal ;  and  although  the  part  included  may  be  of  large  size,  the 
riaoking  cicatriz  is  wonderfully  small  and  narrow,  usually  becoming  horizontal, 
•i  M  u>  faQ  into  the  folds  of  skin  naturally  existing  in  that  situation.    In  the 
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case  of  a  little  girl  about  three  years  of  age,  under  my  care  some  few  years 
ago,  I  removed  a  naavus  that  was  cutaneous  as  well  as  subcutaneous,  and  as 
large  as  a  walnut,  from  this  situation,  by  means  of  the  quadruple  ligature,  with 
the  most  satisfactory  result,  the  resulting  cicatrix  being  remarkably  small ; 
and  in  another  little  girl,  from  the  bridge  of  whose  nose  I  removed,  some  years 
ago,  a  nsBvus  as  large  as  a  marble,  very  little  scarring  or  deformity  resulted. 
In  both  these  cases,  the  nsBVus  was  cutaneous  as  well  as  subcutaneous.  If  the 
skin  be  not  a£fected,  the  application  of  a  temporary  ligature  followed  by  injec- 
tion of  perchloride  of  iron  may  be  advantageously  employed,  or  the  growth 
may  be  destroyed  by  electrolysis.  When  the  tip  and  alsB  of  the  nose  are 
affected,  the  nsevus  being  cutaneous,  we  can  seldom  do  much  to  improve  the 
appearance  of  the  patient.  In  such  cases,  I  have  tried  breaking  down  the 
nsevus,  and  the  galvanic  cauteiy,  without  any  material  benefit ;  the  destruc- 
tion of  the  tissues  soon  afterwards  leading  to  deformity.  When  the  nsBvus  is 
subcutaneous,  occupying  the  tip,  alse,  and  columna  nasi,  galvano-puncture,  or 
injection  with  perchloride  of  iron,  are  the  only  means  that  I  have  found  of 
real  service.  If  the  perchloride  be  injected,  care  must  be  taken  not  to  throw 
in  too  much  of  the  liquid,  lest  sloughing  or  sudden  death  result. 

VwKvi  of  the  Cheeks  may  occur  in  three  distinct  forms.  1.  There  maybe 
a  simple  cutaneous  nsevus,  a  mere  staining  of  the  skin,  a  "  mother's  mark.^' 
This  admits  of  no  satisfactoiy  treatment  in  most  cases  ;  and  the  subject  of  it 
must  submit  to  continue  through  life  to  exhibit  the  characteristic  discolora- 
tion. 2.  The  elevated  cutaneous  nsevus  may  be  raised  above  the  surface, 
being  of  a  deep  purplish-red  or  plum-colour,  and  covered  with  a  very  thin 
integument.  In  this  form  of  the  disease,  I  think  that  the  application  of 
concentrated  nitric  acid  is  the  best  means  of  extirpation.  By  one  or  two  free 
applications  of  the  caustic,  the  growth  is  removed,  and  a  dense  white  cicatrix, 
presenting  little  disfigurement,  is  left  in  its  place.  8.  The  nsevus  may  involve 
the  whole  thickness  of  the  cheek,  being  scarcely,  if  at  all,  cutaneous.  Naevi 
of  this  kind  cannot,  of  course,  be  extirpated,  either  by  the  knife,  ligature,  or 
caustics,  lest  the  cheek  be  perforated,  and  the  most  serious  disfigurement 
ensue.  In  such  cases  we  must  endeavour  to  obliterate  the  structure  of  the 
nsBvus  by  galvano-puncture,  by  exciting  inflanunation  in  it  by  setons,  or  by 
breaking  down  the  structure  of  the  growth  with  cataract-needles  or  a  fine 
tenotome.  In  a  case  which  I  attended  some  years  ago,  I  cured  a  lai^  and 
deeply  seated  nssvus,  which  occupied  one  cheek,  by  passing  a  number  of 
fine  silk  threads  across  it  in  different  directions,  and  gradually  breaking  it 
down  piece  by  piece,  with  a  cataract-needle  ;  no  disfigurement  whatever  being 
left. 

Vwv9i  of  the  Lips  require  different  treatment,  according  as  they  occupy  the 
margin  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  projecting  and  somewhat  pendulous  growths,  they  may  very 
readily  be  removed  by  a  double  or  quadruple  ligature,  according  to  their  size. 
This  was  the  practice  pursued  in  the  case  from  which  the  accompanying  draw- 
ings (Figs.  480, 481)  were  taken,  where  a  most  excellent  result  was  obtained  by 
the  use  of  the  ligature,  followed  at  a  later  period  by  injection  of  perchloride 
of  iron  into  some  of  the  more  widely  diflftised  parts  of  the  growth.  When  the 
nsBvus  involves  the  whole  thickness  of  the  lip,  such  measures  are  not  always 
available.  In  these  cases  galvano-puncture,  repeated  at  intervals  of  about  a 
week  till  the  whole  growth  is  consolidated,  is  perhaps  the  safest  and  best 
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tnAOneaL  The  injection  of  perchloride  of  iron,  tannic  acid  solution,  or 
chiohile  of  zinc,  may  effect  a  core  in  most  cases ;  but  a  temporary  ligature 
tbook]  always  be  applied,  and  left  on  for  about  a  quarter  of  an  bour,  to  prevent 
in.r  acddent  arising  from  the  direct  entrance  of  the  styptic  fluid  into  the  blood 
itram. 

niKo  the  whole  substance  of  the  lip  is  involved,  inclusion  and  strangulation 
>'f  ihe  morbid  mass  by  means  of  the  ligature  are  seldom  available  ;  tbe  amount 
uf  ituagtiiug  being  very  great,  and  the  child,  absorbing  the  putrescent  matters 
frcQ  cbe  aloDghing  mass  which  results,  incurring  the  danger  of  being  poisoned 
fMm  this  aooice.  In  an  infant  with  a  very  laige  nnvus,  including  one  half  of 
Uie  lip,  which  I  ligatured  at  the  Hospital  some  years  ago,  death  appeared  to 
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nalt  from  Uiis  caose.  One  of  the  most  foimidable  cases  of  nsevus  of  the  lip 
uAi  I  hkve  ever  had  to  do  with,  and  in  its  results  the  most  satis&otory,  was 
■em,  to  me  several  years  ago,  by  Budd  of  Barnstaple.  The  patient,  a  little 
firl  five  years  old,  was  noticed  at  birth  to  have  a  red  streak  on  the  right 
•lie  uf  the  nppw  lip  ;  this  rapidly  developed  into  a  large  tumid  purple  UEevua, 
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«nich.  vEwn  the  case  came  under  my  observation,  was  about  the  size  of  a  lai^ 
nhiat,  involving  the  whole  of  the  structures  of  the  lip,  from  the  cutaneous  to 
:!'  maeinu  surfaces ;  it  was  of  a  deep  mulberry  colour,  and  extended  from  the 
Kthaa  liae  of  tbe  lip  to  the  angle  of  the  mouth  (Figs.  4S2, 433),    Tbe  integn- 
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menta  covGring  this  growth  were  exceedingly  thin,  and  the  tnmoitr  itself  vu 
in  the  highest  degree  vaacnlar  and  active.  Excision  appeared  to  he  out  of  the 
qneation ;  the  ligature  presented  little  to  recommend  it ;  injections  with  the 
perchloride  of  iron  and  the  introduction  of  setons  were  successirolj  tried,  but 
neither  of  tlieae  means  produced  any  eOect  on  the  tumour,  which  commenced 
to  extend  upwards  into  the  nostril.  I  accordingly  determined  on  luiitf! 
caUBtica.  Nitric  acid  was  first  employed  ;  but,  as  this  did  not  produce  suffi- 
ciently deep  impression  on  the  growth,  I  had  recoune  to  the  potassa  cum 
calce.  By  means  of  this,  the  tumour  was  grndusUy  removed  ;  the  hiemorrhH^ 
which  occasionally  resulted  being  restrained  by  pressure.  Notwithstauiliu}; 
the  amount  of  tissue  destroyed,  the  resulting  cicatrix  was  small,  resemlilint; 
that  of  a  badly  united  hare-lip.  Three  years  afterwards,  the  child  wna  broucht 
to  me  again,  and  I  was  mach  struck  by  the  wonderful  improvement  that  Imd 
taken  place  since  the  removal  of  the  nEeviis.  The  lip  was  smooth,  the  cicatrii 
in  a  great  degree  worn  out,  and  comparatively  little  disfignrement  was  left  in 
the  countenance  of  an  exceedingly  pretty  and  engaging  child.  Findiu^, 
however,  that  the  lip  was  still  drawn  or  tucked  in  by  a  very  dense  bdnd  of 
cicatricial  tissue,  which  caused  a  deep  depression  of  tlie  ala  of  the  nofc,  on 
that  side,  I  divided  this,  and  the  result  was  moat  satisfactory. 

It  has  been  recommended  when  the  growth  invades  the  substance  of  tlio 
lip  deeply  for  a  limited  extent,  to  remove  it  by  an  operation  somewhat  similar 
to  thai  for  the  removal  of  an  epithelioma ;  the  whole  substance  of  the  lip 
being  cut  through  widely  on  each  siili', 
and  the  sides  of  the  woand  br<>u<;h[ 
together  with  hair-lip  pins.  Such  ojicra- 
tions  are,  however,  not  ndvissble,  a* 
apart  from  the  danger  of  hicroorrha^e, 
the  disease  can  always  Iw  cured  by  sonir 
of  the  means  above  di-scribed,  witlxnit 
leaving  the  amount  of  deformity  thut 
would  reettit  from  its  removal  by  the 
knife. 

VMvns  of  th*  ToBgn*  is  of  rare 
occurrence.  I  have,  however,  sucfcw- 
foUy  operated  by  means  of  the  ^raseur 
in  one  case,  in  which  the  whole  of  the 
free  eitrcniity  of  the  organ  was  inv.ilviil 
Fig.«t-x«™.«fT»i«u..  (Fig.  484).     The    paiticuUrs    will    l-' 

found  in  Chapter  LIX, 
VmtI  of  th*  Ovgano  of  0«iMr»tio&  are  oi-easionally  met  with  in  tho 
female,  but  rarely  in  the  male.  The  only  iiistance  of  Jfu-ma  of  tAe  Penis  with 
which  I  have  met  occurred  in  the  case  of  a  gentleman  thirty-two  yearn  of  a!>'. 
who  consulted  me  some  years  ago  for  a  growth  of  this  kind,  as  large  nii  a 
walnut,  situated  under  the  reflexion  of  the  preputial  mucous  membrauc.  Ii 
had  existed  for  many  years  without  giving  any  annoyance,  but,  as  it  had  i<f 
late  hegnn  to  enlarge,  and  (x-casionally  to  bleed,  he  was  desirous  of  having  ii 
removed.  This  I  did  by  applying  the  quadruple  ligatnre,  after  hanng  dis- 
sected the  mucous  membrane  down. 

Vwvi  of  tha  TntTK  are  by  no  means  unfrcqucnt.    We  have  hod  several 
instuices  of  the  kind  in  the  Hospital  of  late  years.    They  are  nsnolly  venous. 
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often  attain  a  large  size,  and  may  sometimes  involve  the  integnmental 
anictorea  on  the  inside  of  the  thigh,  or  on  the  perinaeom,  as  well  as  the 
vulva.  When  the  growth  is  confined  to  the  vulva,  it  is  hest  removed  by  the 
ligature.  Some  time  ago,  I  removed  in  this  way  a  large  pendulous  venous 
DcvQs,  as  large  as  two  or  three  flattened  walnuts,  from  the  left  labium  of  a 
liaie  girl  six  years  of  age.  In  this  case,  I  found  it  most  convenient  to 
trmi^y  the  continuous  ligature.  The  same  means  were  had  recourse  to  in 
(•nkr  to  extirpate  a  large  nsevus  from  the  labium  of  a  child  three  years  of 
ag? ;  bat  in  Uiis  case  the  disease  extended  to  the  integuments  of  the  peri- 
Qsom  and  inner  side  of  the  thigh,  and  was  here  removed  by  the  application  of 
«»tmng  nitric  acid,  after  the  larger  growth  had  separated. 

(>n  the  SstrmnitiaSf  Vack,  and  Tnmk  every  possible  variety  of  nae\ni8 
iccors.  When  the  disease  is  flat,  consisting  rather  of  staining  of  the  skin  than 
Ki  any  actoal  tumour,  it  may  commonly  be  treated  successfully  by  the  applica- 
t:  a  of  the  strong  tincture  of  iodine ;  or  should  it  be  thought  desirable  to 
nrraove  it,  thia  may  be  effected  by  rubbing  it  with  strong  nitric  acid.  If  the 
na*vi»  asaome  the  form  of  a  tumour,  it  will  almost  invariably  be  of  a  venous 
character,  and  then  removal  by  excision  by  means  of  the  ligature  should  be 
effwted.  If  the  growth  be  round,  the  ordinary  quadruple  ligature  may 
\^  empbred  :  if  flat  or  elongated,  the  longitudinal  continuous  ligature  is 
(•refa^hle. 

X-Evoin  Lipoma. — This  is  a  form  of  naevus  which  I  have  occasionally 
Mreo,  bat  which  does  not  appear  to  have  attracted  much  notice,  although  Nelaton 
«}K«kB  of  it,  and  Billroth  says  that  in  lipoma  he  has  several  times  met  with 
ravemoQB  dilatation  of  the  veins.  It  is  a  tumour  in  which  the  nsevoid 
<nictaie  is  conjoined  with  a  &tty  growth  usually  more  fibrous  than  an 
'rdinary  Hpoma.  This  disease  is  invariably  seated  upon  the  nates,  back,  or 
:hi^  It  occurs  as  a  smooth,  doughy,  indolent  tumoui,  incompressible,  not 
^  airing  in  size  or  shape,  without  heat,  thrill,  or  pulsation  of  any  kind, 
(«iwibly  having  a  few  veins  ramifying  over  its  surface,  but  no  distinct  vascular 
'.^•peanmoe.  It  is  usually  congenital,  or  has  been  noticed  in  early  childhood  ; 
xzA  it  continaes  without  any  very  material  change  in  shape,  size,  or  appear- 
»ice,  nntil  the  inconvenience  or  deformity  occasioned  by  it  requires  its 
remoraL  This  is  best  effected  by  the  knife.  After  removal,  the  tumour 
will  be  found  to  be  composed  of  a  mass  of  fibrous  fat,  having  a  large  number 
'•f  reins  ramifying  through  it,  so  as  to  constitute  a  distinct  vascular 
•^•rment,  often  communicating  with  small  cysts  containing  a  bloody  fluid. 
The  tumour  has  occasionally  a  tendency  to  recur  after  removal.  In  one  case 
I  have  operated  three  times  for  the  removal  of  a  large  growth  of  this  descrip- 
li^'ti,  Btnated  on  the  buttock,  and  extending  forward  towards  the  perinaBum. 
The  fbnt  operation  was  performed  in  1851 ;  the  second  in  1856 ;  and  the 
paticBt,  then  eighteen  years  of  age,  again  presented  himself  in  18G8  with  a 
n^comooe  of  the  growth  in  an  ulcerated  state,  in  the  cicatrix  of  the  former 
fifcntions.  The  situation  in  which  I  have  seen  such  tumours  occur,  where 
th«y  gave  rise  to  most  inconvenience,  and  where  their  removal  has  required 
ine  ereatest  care,  has  been  the  anterior  part  of  the  thigh,  just  below  Poupart's 
dose  upon  and  almost  in  connection  with  the  femoral  vessels.  In  a 
of  this  description,  which  was  sent  to  me  by  Edwards  of  Antigua,  the 
yauent,  a  gentleman  of  that  island,  had  suffered  for  some  years  from  a 
rttfmc  solid  oedema  of  one  of  his  legs,  apparently  dependent  upon  the  prcs- 
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sore  exercised  upon  the  saphena  and  femoral  veins  by  an  elongated  indolent 
tnmonr  just  below  Ponpart's  ligament,  and  over  the  coarae  of  these  vessi'ls. 
This  tumour  had  existed  from  childhood,  and  presented  the  signs  that  Imvc 
just  been  given  as  characteristic  of  the  disease  under  consideration.  It  was 
removed  by  an  incision  parallel  to  Poupart's  ligament,  some  careful  dissection 
being  required  to  separate  it  from  the  femoral  sheath,  more  particularly 
towards  the  inner  side,  where  a  prolongation  of  the  tnmonr  dipped  down  by 
the  side  of  the  femoral  vein,  compressing  that  vessel,  and  thus  causing  the 
oedema  of  the  limb.  After  removal,  the  tumour  was  found  to  consist  of  a 
maas  of  dense  adipose  tissue,  with  much  vascular  structure  intermixed,  and 
some  small  cysts.  The  (edema  gradually  subsided  ;  and  when  the  patient  left 
England,  about  three  months  after  the  operation,  the  limb  had  nearly  regained 
ita  normal  size,  being  but  little  larger  than  the  sound  one. 


KAMOBBKAOZO    DIATRBSZB    OB    RJBMOPKZIJ^A. 

In  connection  with  diseases  of  the  blood-vessels  it  may  be  stated  that 
in  some  constitutional  conditions  it  is  found,  though  fortunately  very  rarely, 
that  there  is  a  great  tendency  to  very  troublesome,  indeed  almost  nnoontrol- 
lable  bkcKling,  from  slight  wounds.  An  abnormal  tendency  to  bleed  is  some- 
times ohsenx'd  in  persons  who  are  ''  out  of  condition,"  and  whose  tissues  are 
soft  and  flaccid.  They  bleed  freely  from  slight  wounds  and  bruise  extensively 
from  trivial  blows.  In  these  cases  the  bleeding  appears  to  be  maintained  by 
the  laxity  of  fibre  preventing  the  proper  contraction  of  the  divided  or  torn 
vessels  ;  and  the  tendency  to  haemorrhage  will  vary  at  different  times  in  the 
same  person  according  as  the  state  of  his  health  improves  or  deteriorates.  In 
other  cases  abnormal  bleeding  may  be  due  to  a  diminution  in  the  normal 
coagulability  of  the  blood.  This  state  is  sometimes  met  with  in  scurvy, 
chronic  jaundice,  and  albuminuria.  The  disease  known  as  Hsmophilia  or 
Hsemorrhagic  Diathesis  is  quite  independent  of  such  conditions  as  these.  It 
is  a  peculiar  constitutional  state  always  congenital,  and  most  frequently  here- 
ditary, especially  in  the  male  line.  In  some  families  the  males  only  have  been 
affected,  and  the  diathesis  has  been  transmitted  in  the  second  or  third  genera- 
tion through  females  ;  who,  themselves  being  unaffected  by  it,  have  had  male 
children  who  were  the  subjects  of  the  disease*  A  very  remarkable  genealogi- 
cal account  of  such  a  family  has  been  drawn  up  by  C.  Heath.  The  diathii^is 
occurs  in  persons  without  any  other  apparent  derangement  of  health,  or 
morbid  condition,  innate  or  acquired,  to  account  for  it.  In  such  cases  the 
fiunily  peculiarity  is  usually  recognized,  and  well  known  to  those  liable 
to  it. 

The  only  constant  sign  of  the  diathesis  is  the  frxMs  and  often  almost  nncon- 
trollable  bleeding  that  takes  place  from  trivial  wounds;  life  being  put  in  jeopardy 
and  even  lost  by  the  hsemorrhage  resulting  from  the  extraction  of  a  tooth,  tlie 
opening  of  an  abscess,  lancing  the  gums,  or  some  equally  slight  unimportant 
surgical  procedure.  The  blood  docs  not  flow  in  a  jet,  but  continues  to  trickle 
in  an  oozing  stream,  apparently  from  the  capillaries  rather  tluin  from  the 
larger  vet^sels  of  the  part.  In  these  cases  also  there  is  a  great  tendency  to 
inordinate  ecchymosis  from  very  slight  contusion. 

In  those  families  of  bleeders,  it  is  scarcely  necessary  to  say  that  it  is 
imperative  to  be  careful  to  make  no  surgical  wounds,  even  of  the  most  trivial 
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rhanicter,  if  they  can  possibly  be  avoided.  Above  all,  the  extraction  of  teeth 
moat  be  ayoided.  It  is  after  this  slight  operation  that  the  most  uncontrollable 
and  fUal  hflemorrhages  have  occnrred.  The  hssmorrhages,  though  usually 
rTanniadc;  may  be  spontaneous ;  they  then  usually  proceed  from  the  nose, 
r««»w«Iy  kidnejy  or  subcutaneous  connective  tissue.  In  women  they  assume  the 
character  of  profuse  and  uncontrollable  menorrhagia.  The  haemorrhages  are 
accTFinpanied  by  the  symptoms  described  at  page  389,  Vol.  I.,  as  characterizing 
^xeesQve  loss  of  blood  ;  and  after  their  cessation  the  patient  remains  anaemic 
csoaily  for  many  weeks  or  months.  The  quantity  of  blood  lost  is  often 
?nc»rnioiiSy  amoonting  in  some  cases  to  several  pounds  in  the  twenty-four 
-'•ore. 

The  tendency  to  bleeding  is  chiefly  from  recent  wounds  or  healthy  mucous 
membranes,  and  sometimes  does  not  occur  from  diseased  sur&ces  from  which 
it  {ffcsumably  would  be  likely  to  happen.  Thus  a  member  of  one  of  the  three 
^lunOies  of  bleeders,  who  have  been  frequently  inmates  of  University  College 
Hospital,  died  lately  of  phthisis,  with  large  cavities  in  the  lungs.  A  few 
w.-db  before  his  death  he  had  nearly  died  of  haemorrhage  after  the  extraction 
f  a  tnoth,  hot  he  had  never  suffei^  from  serious  haemoptysis.  In  another 
"'^ftse  the  patient  passed  through  an  attack  of  typhoid  fever  without  serious 
lianuxrha^.  In  another  a  large  slough  formed  in  the  skin  after  the  applica- 
rlon  of  peidiloride  of  iron,  cold  and  pressure  to  arrest  haemorrhage  from  a 
poncdZRd  wound  of  the  leg,  yet  the  slough  separated,  and  the  large  granu- 
\Ating  wTt  healed  without  any  recurrence  of  the  bleeding. 

Fonnerly  it  was  supposed  that  females  were  exempt  from  haemophilia.  But 
ITickJiam  Legg,  to  whom  we  are  indebted  for  an  excellent  monograph  on  this 
^•uditioD,  states  that  this  assumption  can  no  longer  be  maintained,  although 

*  -men  are  far  less  disposed  to  the  disease  than  men  ;  that  they  present  few 
.-i^anees  of  the  more  typical  forms  of  the  disease ;  and  that  it  is  less  fatal 
*:  tbem  than  in  men.  Most  of  the  fieital  cases  in  women  have  occurred 
7  haemorrhage  from   the   genital  organs,  and  Legg  quotes  a  case  from 

Tachsmnth,  **  where  the  rupture  of  the  hymen  on  the  marriage-night  caused 

.  -  duith  of  the  bride  from  haemorrhage." 

A  frequent  symptom  accompanying  this  diathesis  is  a  painful  and  sudden 
'^*  Iling  of  one  or  more  joints  either  occurring  spontaneously,  or  as  the  result 
digfat  injuiy.  The  swelling  is  the  result  of  an  efibsion  of  blood  and 
into  the  synovial  membrane.    It  is  usually  accompanied  by  some 

rht  febrile  disturbance.  It  may  last  only  a  few  days  or  may  endure  for 
'  r^dui.  The  joint  is  often  permanently  weakened,  and  relapses  are  frequent 
'  ■'rnj?  the  cure. 

Pathou36T. — Little  if  anything  is  known  with  certainty  about  the  nature 

*  ^bis  pecnKar  affection.  It  has  been  stated  that  in  some  cases  the  inner 
'4t  of  the  arteries  has  been  found  abnormally  thin,  and  degenerative  changes 
.>v»  ben  observed  in  the  endothelium,  but  the  observations  are  not  sufficiently 

'^M^'jrim  or  uniform  for  any  theory  to  be  founded  upon  them.    From  the 

"f.-v^c^  exerted  by  cold  in  the  arrest  of  the  bleeding,  it  may  be  reasonably 

--»^.ted  that  a  want  of  proper  contractility  in  the  arteries  may  have  some 

^tiKKse  in  causing  the  bleeding.    With  regard  to  the  condition  of  the  blood, 

•^mr  iteieroents  have  been  made ;  it  has  been  said  to  be  watery,  deficient 

"TpoHrles,  and  nncoagulable.    In  the  cases  however  which  have  been 

^xi.ttfld  imo  roirersity  College  Hospital,  the  blood  in  the  earlier  stages  of 

'9u  n.  » 
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the  hasmorrhage  coagalated  healthily  and  was  of  good  colour,  though  after 
great  loss  the  tint  became  paler  and  the  coagulum  less  firm.  Accurate 
analyses  of  the  blood  from  bleeders  are  still  wanting.  It  has  been  sup:<]:csted 
as  another  explanation  of  the  disease  that  its  real  cause  is  an  excess  of  blood, 
but  of  this  also  there  is  no  definite  evidence.  It  would  appear  then  that  the 
only  facts  of  importance  that  we  at  present  possess  to  throw  light  on  the 
cause  of  haemophilia  are,  that  it  is  hereditary ;  that  it  is  far  more  frequent  in 
males  than  in  females ;  and  that  it  is  congenital,  and  may  occur  in  all  races 
and  in  all  countries. 

Tbbatmext. — In  true  hsemophilia  no  remedies  appear  to  exercise  the 
slightest  influence  over  the  diathesis.  At  the  same  time,  it  would  be  wise  that 
the  subject  of  this  unfortunate  condition  should  attend  to  those  ordinary 
rules  of  health,  the  neglect  of  which,  by  lowering  ^  his  condition/'  might 
favour  the  tendency  to  bleed.  Legg  especially  reconmiends  the  use  of  cold 
baths  of  plain,  sea,  or  chalybeate  waters,  residence  in  a  dry  air,  and  the  use 
of  warm  clothing.  The  preparations  of  iron  are  usually  given  in  a  routine 
way,  but  it  is  doubtftU  if  they  have  ever  been  of  8er>ice  in  preventing  the 
haemorrhages,  certainly  never  in  arresting  them,  though  they  may  l)e  of  use 
in  removing  the  anaemic  state  left  after  a  copious  bleeding.  Ergot  has  been 
given  during  the  bleeding  in  many  cases  but  without  evident  effect. 

The  Local  Treatment  is  that  on  which  most  dependence  will  necessarily  be 
placed.  It  consists  in  the  nse  of  three  means — ^viz.,  Pressure,  Styptics,  and 
Cold. 

^r%mK^x%  is  to  be  relied  on  only  in  one  form  of  haemophilic  bleeding — viz., 
the  continuous  haemorrhage  from  the  socket  of  a  tooth  after  extract ion« 
In  these  cases  the  cavity  should  be  cleared  out  and  carefully  plugged  from  the 
bottom  by  means  of  lint  or  agaric,  the  whole  retained  by  means  of  a  piece  of 
cork  and  a  gutta-percha  cap  to  fit  over  the  neighbouring  teeth,  and  compre88t*d 
by  a  bandage  applied  under  the  chin  against  those  in  the  sound  jaw.  When 
the  haemorrhage  occurs  from  the  soft  parts,  pressure  must  be  used  with  gn^at 
caution  lest  sloughing  occur  ;  the  integuments  being  extremely  liable  to  give 
way  extensively  under  very  moderate  pressure,  large  subcutaneous  extra vaf&i- 
tion  developing  at  the  same  time,  and  thus  increasing  materially  the  danger  i>r 
the  case  and  the  local  mischief. 

Compression  of  the  main  artery  of  the  limb  is  useless  and  liable  to  the 
objection  of  the  development  of  ecchymoecs  and  subcutaneoua  haemorrhages. 

S^rptles  of  all  kinds  have  been  used  as  a  matter  of  course,  and  the  per- 
chloride  of  iron  has  enjoyed  especial  favour.  I  have  used  and  seen  it  Ui»«Hl 
frequently,  and  can  safely  say  that  I  have  never  seen  any  permanent  l)eneHt 
from  its  application,  or  that  of  any  other  styptic,  in  these  cases.  IndeiiK 
great  evil  has  often  resulted  from  the  inflammation  excited  by  the  appliratiori 
of  styptics  of  any  kind.  The  parts  become  swollen,  fiiU  into  slough,  and  :is 
they  separate  the  oozing  may  recommence  from  the  raw  surftce,  and  the  sauie 
process  has  to  be  gone  through  again. 

The  •otoal  Ottotoxy  presents  the  same  inconveniences  as  ordinary  styptics. 
It  may  arrest  temporarily  the  bleeding,  but  inflammation  is  set  up  in  the  iKut>; 
beyond  the  limit  of  the  eschar,  and  this  on  separating  leaves  an  cxtendeil 
ulcerating  surface  which  bleeds  again,  and  perhaps  more  freely  than  before. 

The  continued  application  of  Oold  appears  to  arrest  haemophilic  bleedintr 
more  effectually  than  any  other  means,  and  this  circumstance  would  lead  tc» 
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the  belief  that  the  haemorrhage  is  dae  to  want  of  contractility  in  the  smaller 
uteries  rather  than  to  want  of  coagalability  in  the  blood.  The  cold  may  be 
^ptied  by  means  of  irrigation  of  iced  water,  as  has  been  done  successfully  by 
ManhaD,  or  by  the  application  of  ice  either  directly  to  the  part  or  laid  upon  a 
fpon^e  covering  it,  as  has  been  done  in  some  of  the  cases  of  haemophilia 
iccaning  at  University  College  Hospital.  Simple  water  may  be  used,  or  a 
vtik  antiseptic  solution  of  boracic  acid.  If  the  bleeding  wound  be  in  the 
fimmkieSy  the  limb  should  be  elevated  and  kept  at  rest  on  a  splint. 

The  Surgeon  has  already  been  cautioned  as  to  the  inexpediency  of  per- 
fi^ming  any  operation,  except  under  circumstances  of  the  most  urgent  neces- 
^zj,  on  any  member  of  a  family  of  bleeders,  or  on  an  individual  known  to  be 
tit  subject  of  hfemophilia.  Should  an  operative  procedure  become  necessary, 
r  ahould,  if  poflsible,  be  undertaken  with  Paquelin's  thermo-cautery,  if  it  be 
d^ired  to  m^e  a  simple  incision  ;  by  the  galvanic  ^craseur,  if  it  be  expedient 
to  remove  a  part  or  to  perform  a  small  amputation.  In  the  event  of  the 
rdlvanic  toasenr  not  being  at  hand,  the  elastic  ligature  would  be  the  best 
nfactitnte. 
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CHAPTER    XLII. 


DISEASES    OP    ARTERIES. 

Arteries  are  liable  to  numerous  diseases  which  derive  great  importance 
from  the  effects  they  produce,  both  upon  the  vessels  themselves  and  upon  the 
parts  to  which  they  carry  the  blood.  Amongst  the*  most  important  are  the 
various  forms  of  inflammation  or  arteritis.  The  inflammatory  affections  of 
arteries  are  divided  first  into  two  classes,  viz.,  those  resulting  from  injury,  and 
these  arising  from  general  or  local  causes  not  of  a  traumatic  nature.  Inflam- 
mation of  the  arteries  is  divided  also  into  endarteritis,  in  which  it  affecU 
primarily  or  chiefly  the  internal  coat,  and  peri-arteritis,  in  which  the  pn)oess 
commences  in  the  outer  coat  or  sheath.  The  term  mes-arteritis  has  also  been 
suggested  for  inflammation  of  the  middle  coat,  but  it  is  of  little  use,  as  no  true 
inflammatory  affection  conmiences  in  that  part  of  the  vessel.  Some  forms  of 
Arteritis  are  named  from  the  cause  of  the  disease,  as  syphilitic  or  embolic.  .Vs 
in  other  structures,  the  inflammatory  process  may  be  acute  or  chronic.  In 
addition  to  the  above  diseases,  arteries  suffer  from  various  degenerative 
changes,  some  of  which  are  primary  affecting  the  original  tissues  of  the 
vessels,  others  are  secondary,  the  degeneration  taking  place  chiefly  in  the 
products  of  a  chronic  inflammatory  process.  These  various  processes  are  still 
further  complicated  by  secondary  effects,  such  as  the  formation  of  aneuriiiiui, 
from  the  diseased  walls  of  the  artery  yielding  before  the  pressure  of  the  bhHid, 
and  thrombosis  of  the  affected  vessel  followed  by  its  obliteration,  and  some- 
times by  embolism  and  gangrene. 

In  discussing  the  diseases  of  arteries,  it  will  be  most  convenient  to  consider 
first  the  various  forms  of  inflammation;  secondly,  the  degenerations;  unJ 
lastly,  the  remoter  effects  of  these  changes. 

▲BXSBITXB. 

Aettte  Arteritis  of  idiopathic  origin,  that  is  to  say,  arising  as  an  indepen- 
dent affection  for  which  no  evident  cause  can  be  found,  was  formerly  belie>ed 
to  be  a  comparatively  common  affection.  It  was  supposed  to  affect  the  inner 
coat,  spreading  along  the  vessel  in  the  direction  of  the  cironlation,  and  from 
this  fiict  it  was  spoken  of  as  diffuse  or  erysipelatous.  It  is  now  known,  how- 
ever, that  no  such  affection  really  exists,  and  that  the  error  arose  partly  fr«>in 
assuming  that  thrombosis  is  invariably  evidence  of  previous  inflanunation  of 
the  affe<^  vessel,  and  partly  from  mistaking  for  the  redness  of  inflammatioa 
the  staining  of  the  intima,  so  often  observed  as  the  result  of  changes  in  th«' 
blood  with  disintegration  of  the  red  corpuscles,  occurring  either  during  life  in 
acute  forms  of  blood-poisoning  such  as  sopticasmia  or  malignant  fevers,  or 
after  death  as  the  result  of  putrefaction. 

TsMUBfttlo  Artaritis. — Simple  acute  traumatic  inflammation  Uraitod  t*< 
the  part  injured  and  sliowing  no  tendency  to  extension,  is  familiar  to  even- 
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Snnreon  in  connection  with  contnsion,  laceration,  wound,  or  ligature  of 
ttneries  ;  for  in  the  early  period  of  repair  after  anj  of  these  injuries,  inflam- 
XEetiicrj  exudation  firom  the  vasa-vasorom  forms  an  essential  part  of  the 
prtjces^  For  a  description  of  this  condition,  the  reader  is  referred  to  Yol.  I., 
Lhapi  XIY. 

AitmiiMi  I17  Sztdnaion,  from  infective  inflammation  or  ulceration  of  the 
risnes  flmrocmding  the  vessel,  has  already  heen  described  as  one  of  the  dangers 
accompuiying  these  processes.  In  inflammation  affecting  an  artery  in  this 
rjr,  the  process  is  the  same  as  in  other  tissues.  The  vessels  of  the  outer  coat 
ire  ifilitf^,  inflammatory  exudation  with  migration  of  corpuscles  takes  place, 
ind  the  wBndering  cells  infiltrate  the  coats  of  the  artery,  which  become  swollen 
and  softened.  The  process  spreads  from  the  outer  to  the  inner  coat,  the 
«fiKkitheliiim  desquamates,  and  fibrin  is  deposited  upon  the  diseased  surface. 
b  the  smaller  arteries  complete  thrombosis  takes  place,  and  the  clot  extends 
apwiids  to  the  nearest  branch  beyond  the  inflamed  part  of  the  vessel,  and 
say  then  nndergo  the  changes  already  described  as  occurring  in  the  per- 
canent  dosore  of  an  artery  (Vol.  I.,  Wounds  of  Arteries),  and  haemorrhage 
l^  thoB  prevented.  In  arteries  above  the  size  of  the  radial,  however,  the 
dofsure  of  the  vessel  is  frequently  not  accomplished  before  the  coats  are  so  far 
B(»fi£Ded  as  to  give  way  before  the  pressure  of  the  blood,  and  thus  fatal 
h^emonrhage  may  result.  This  is  all  the  more  likely  to  occur  when  the  in- 
Samznadon  and  subsequent  ulceration  affect  a  Umited  portion  of  one  side 
only  of  the  artery  as  in  those  cases  in  which  it  is  due  to  the  contact  of  an  irri- 
uting  f<Heign  body,  such  as  a  sequestrum.  In  the  larger  arteries  complete 
thrombosis  occurs  much  less  readily  than  in  smaller  vessels  or  in  veins,  the 
npidity  of  the  flow  of  the  blood  being  unfavourable  to  the  adhesion  of  the 
vhite  corpuscles  which  is  the  first  step  in  thrombosis. 

In  arteries  which  have  been  divided  and  secured  by  ligature  or  otherwise, 
±e  ezteoaion  of  unhealthy  inflammation  horn,  the  wound  to  the  exposed  end 
<  f  the  vessel,  foDowed  by  softening  of  its  coats,  and  disintegration  of  the  con- 
uined  clot  is  the  commonest  cause  of  secondary  haemorrhage. 

**— M"^  Avtesilia. — Moxon  has  pointed  out  that  a  form  of  acute  arteritis, 
rendtiiig  in  softening  and  swelling  of  the  arterial  wall,  thus  leading  to  the 
i  rmatioQ  of  an  aneurism  or  to  rupture  of  the  vessel,  is  in  rare  cases  the 
rv«Qli  of  the  lodgment  of  an  embolus.  A  simple  fibrinous  embolus  lodging 
n  an  artery  merely  obliterates  the  vessel  without  causing  softening  of  its 
T«u.  In  Older  that  inflammatory  softening  may  occur,  it  is  necessary  that 
r  •-  embolns  dionld  be  derived  fix>m  a  part  which  is  the  seat  of  some  infective 
ion,  and  that  it  should  cany  with  it  the  unhealthy  products  of  the 
Embolic  arteritis  is  most  likely  to  occur  in  the  somewhat  rare  afiec- 
:lcA,  known  aa  ulcerative  or  infective  endocarditis,  but  it  has  also  been  known 
to  foDuw  embolism  during  the  course  of  an  ordinary  case  of  acute  rheumatism. 
l^jcalisri  arteritis  arising  in  this  way  is  believed  to  be  the  most  common,  if 
xj<  tht  sole  caose  of  spontaneous  aneurisms  in  children,  and  in  the  smaller 
\9aek  of  the  extremities  in  adults.  Ruahton  Parker  has  recorded  a  case 
vtJdi  weO  iDnstrates  this  form  of  disease.  A  boy,  aged  14,  during  an 
srtaek  of  acute  rhemnatism  was  suddenly  seized  with  pain  in  the  forearm, 

V'W«d  fay  swelling  of  the  limb.  The  general  swelling  soon  subsided,  leaving 
•  iccpty  seated  cirenmscribed  tumour,  which  steadily  increased  in  size  for  the 
vai  box  months.    On  laying  this  open  a  cavity  was  exposed  containing  more 
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than  a  pound  of  dark  clotted  blood,  and  the  anterior  interoflBeons  arteiy  was 
found  to  commnnicate  with  it  by  an  opening  a  qnarter  of  an  inch  in  length. 
The  TCfisel  was  snoceflsf oily  ligatured  above  and  below  the  opening,  and  the 
boy  recovered.  At  the  time  of  the  operation  there  was  a  loud  double  aortic 
murmur. 

MavLim  Sndftrtoritis.— Gomil  and  Banvier  describe  under  this  name  an 
affection  of  the  inner  coat,  met  with  chiefly  in  the  aorta,  but  occasionally 
also  in  smaller  vessels,  especially  near  wounds.    It  is  characterized,  to  the 
naked  eye,  by  prominent  patches  formed  by  a  swelling  of  the  intima.    They 
are  circular  or  oval  in  outline,  and  seldom  exceed  half  an  inch  in  diameter, 
though  both  their  form  and  size  may  be  altered  by  the  coalescence  of  nei<;h- 
bouring  patches.    They  are  pale  pink  in  colour,  and  semi-transparent  or 
opalescent ;  in  consistence,  they  are  soft  and  elastic,  almost  gelatinous.    The 
internal  surface  has  often  lost  its  polish,  in  consequence  of  the  irregularity  of 
the  swelling,  but  its  endothelial  covering  is  usually  intact.    The  middle  coat 
beneath  the  patch  appears  usually  to  be  somewhat  swollen,  and  this  condi- 
tion more  marked  in  the  adventitia.    Microscopic  examination  shows  that 
the  swelling  is  due  to  an  accumulation  of  small  cells,  either  round  or  slightly 
irregular  in  outline,  between  the  flings  of  the  sub-endothelial  connective  tissue 
and  the  elastic  layers  of  the  inner  coat.    These  oells  have  a  distinct  nnelens 
surrounded  by  a  small  quantity  of  protoplasm,  and  show  signs  of  active  growth. 
Comil  and  Kanvier  believe  they  are  produced  by  proliferation  of  the  original 
cells  of  the  part.    The  swelling  of  the  external  ooat  is  found  to  be  due  to  the 
presence  of  numerous  cells  of  new  formation  separating  the  fibres  of  the 
connective  tissue. 

The  conditions  under  which  acute  endarteritis  occur  arc  not  clearly  deter- 
mined, but  as  every  intermediate  condition  between  it  and  the  chronic  form 
to  be  inunediately  described,  is  to  be  met  with,  sometimes  even  in  the  same 
vessel,  it  seems  to  be  nothing  more  than  the  same  process  increased  in 
intensity. 

Chronie  SndarteritiSy  Artoritis  D«fi»muuis,  Atharoma. — ^This  is  by 
far  the  most  common  disease  to  which  arteries  are  liable,  in  &ct,  it  is  very 
rare  after  middle  life  to  find  it  completely  absent  in  the  larger  vessels.  Ic 
occurs  in  its  most  marked  form  in  the  aorta  and  the  large  arteries  of  the 
neck,  abdomen,  the  upper  parts  of  the  limbs  and  the  base  of  the  brain.  It 
is  less  commonly  seen  in  the  smaller  vessels,  in  which  the  muscular  coat  is 
more  fully  developed. 

Chronic  endarteritis  first  appears  as  pale  yellowish  patches  or  streaks, 
smooth,  slightly  elevated  above  the  surfiice,  and  endently  seated  in  the  dee)ier 
layers  of  the  inner  coat.  They  are  irregular  in  outline,  their  long  diameter  is 
usimlly  in  the  line  of  the  vessefs  course,  but  they  show  a  special  predilecti«>n 
for  the  mouths  of  the  branches  leaving  the  main  trunk,  round  which  they 
form  aimular  elevations.  Their  outline  becomes  subsequently  more  irregular 
by  the  coalescence  of  neighbouring  patches.  As  the  disease  advances,  the 
patches  become  more  ele>'ated,  often  reaching  a  line  or  more  in  thickness. 
At  this  stage  they  are  grey,  semi-transparent  or  opalesc*ent,  and  inelastic,  suhk- 
times  almost  cartilaginous  in  appearance  and  consistence.  This  coiMlition  is 
however,  speedily  followed,  before  the  patches  have  reached  more  than  half  an 
inch  in  diameter,  by  a  change  to  an  opaque  yellow  colour,  the  alteration  in 
tint  commencing  in  the  central  parts.  This  change  is  due  to  fatty  dqireneratitju 
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and  is  aocomponied  by  some  loss  of  toughness.  The  farther  progress  maj  be 
in  one  of  two  directions  ;  the  growth  may  soften  and  break  down,  or  it  may 
cddfy.  When  softening  takes  place  the  patch  becomes  converted  into  a 
poltaoeoos  or  dieesy  mass,  and  even  sometimes  undergoes  complete  liquefaction 
into  a  yellow  creamy  fluid,  which  has  been  mistaken  for  true  pus,  and  termed 
^n'^utkercmataus abscess**  It  is  this  change  that  led  to  the  term  atheroma 
L»:mg  applied  to  the  disease,  the  products  of  the  softening  of  the  patch 
n^sembUng  the  contents  of  an  atheromatous  cyst  of  the  skin.  The  term  is 
30V  often  extended  to  all  stages  of  chronic  endarteritis. 

When  the  process  reaches  the  more  advanced  stages  the  middle  coat  is 
iffticted,  first  by  chronic  inflammation^  and  subsequently  by  softening.  At 
:be  same  time  considerable  thickening  of  the  external  coat  takes  place  by  the 
*  nnation  of  dense  fibroid  tissue  which  is  not  prone  to  fatty  degeneration  and 
<<*ftening.  ITp  to  this  stage  the  fatty  patch  is  covered  by  the  most  internal 
iijen  of  the  intima  and  the  endothelium,  which  are  not  affected  by  the 
'.runic  infliunmatory  process,  but  after  complete  softening  these  give  way,  and 
tL«  atheromatous  fluid  is  discharged  into  the  circulation,  leaving  the  remains 
"f  the  patch  exposed  to  the  blood-stream.  The  raw  surface  thus  formed  is 
o^alkd ^ an  aihercmaious  ulcer"  The  debris  which  enter  the  circulation  are 
L-arried  on  and  lodge  in  the  capillaries,  but  not  possessing  any  irritating  pro- 
f terties  they  give  rise  to  no  evil  consequences.  Although  on  the  formation  of 
an  atheromatous  nicer  a  considerable  part  of  the  inner  and  middle  coats  are 
I -fit,  perforation  or  rupture  of  the  artery  rarely  takes  place,  and  it  is  only  in 
•:icepdonal  cases  that  the  blood  forces  its  way  amongst  the  coats  of  the  diseased 
r*^*,mdL  This  is  due  to  the  &ct  that  at  the  margins  of  the  patch,  the  chronic 
inflammatory  process  has  led  to  firm  matting  together  of  the  coats  of  the 
iTc^iy.  At  the  same  time  the  thickening  and  induration  of  the  external  coat 
r  rerenta  perforation.  It  is  especially  opposite  the  deeper  and  more  eroded 
•theromatoQS  patches  that  this  consolidation  of  the  external  coat  takes  place. 
T)i^  change,  sithough  described  as  a  chronic  inflammation,  is  strictly  conser- 
Tatire  in  character.  The  new  growth  of  fibroid  tissue  is  not  confined  to  the 
xtemal  coat,  but  extends  to  the  sheath  of  the  vessel,  and,  by  soldering  it  to 
itifii  ooBtained  arteiy,  greatly  adds  to  the  strength  of  the  vascular  wall. 

.ikhoagfa  perforation  is  thus  prevented,  the  new  tissue  but  imperfectly 
r^'pceaems  the  normal  structures  of  the  coats  of  an  artery,  as  it  is  entirely 
'anting  in  elasticity.  Consequently  it  is  very  apt  to  yield  slowly  to  the 
•ranzre  of  the  blood,  and  thus  lead  to  the  formation  of  a  sacculated  aneurism, 
'^le  month  of  which  will  correspond  to  the  damaged  portion  of  the  wall  of 
ua  vessel 

<'««Dpleie  softening,  with  the  formation  of  an  atheromatous  ulcer,  is  not 
ij  any  means  a  necessary  consequence  of  &tty  degeneration  of  the  patches 
rrmaiiing  from  chronic  endarteritis.  In  many  cases  the  new  tissue,  after 
•le^HKfatiDg,  remains  as  a  firm,  yellow,  opaque  mass,  and  may  undergo  no 
fortiKT  change,  but  most  commonly  lime  salts  are  deposited  in  it,  and  it 
sndoaHj  becomes  converted  into  a  hard  calcareous  plate,  over  which  the 
^perfidal  lajera  of  the  inner  coat  with  the  endothelium  may  remain  un- 
'.t«*ken.  Sometimes,  however,  these  seem  to  wear  away  and  the  calcareous 
'  :iUr  oomes  in  direct  contact  with  the  blood-stream.  This  change  was  for- 
-*rty  described  as  **  osstficaHon  of  the  arteries"  but  it  need  not  be  said  that  no 
bone  is  formed.    From  the  arrangement  of  the  calcareous  matter  in 
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plates  corresponding  lo  the  &therotnitt«iiB  patches  in  which  the  lime  Balt« 
have  been  deposited,  this  change  has  also  received  the  name  of  Utmiaar 
cakifiraiion. 

Microecopio  examination  of  an  atheromatoos  artery  in  the  early  Btage  of 

the  disease  shows  that  the  morbid  change  commences  in  the  deeper  layers  of 

the  inner  coat  by  a  proliferation  of  the  flattened 

cells  that  lie  between  the  laminn  of  connoctive 

tissne  of  which  it  is  chiefly  composed.    The  new 

cells  are  arranged  in  lines  between  the  laminae. 

With  the  proliferation  of  the  cells    there   is    a. 

growth   of    new   laminfe   of    connective    tiasne 

closely  resembling  that  of  the  healthy  inuer  coat, 

both  in  appearance  and  in  arrangement.    The 

change  is  therefore  a  tme  overgrowth    of   the 

deeper  layers  of  the  iutima.    The  relative  amoniib 

of  cells  and  fibroos  intercellnlar  snbetance  vahL-a 

"^**'irM^™^Ti''"™""      in  different  cases,  but  tlie  chief  bulk  of  the  ncw 

tissne  is  always  composed  of  the  latter.    The  oclU 

are  amalt,  ronnded  or  slightly  flattened  and  contain  a  nucleus  of  considerable 

sice,   round  which  it  is  often  difficult  to  recognise  any  protoplasm.      Xo 

vessels  penetrate  the  new  tissue  and  consequently  when  it  reaches  a  certain 

Btsge  of  development  the  central  parts  are  bnt  imperfectly  nourished,  and 

degeneration  commences.     The  cells  betnme  shrivelled  and  granular,  and 

fatty  granules  also  appear  in  the  iutercellular  substance.    At  a  later  itsgu 

calcareous  granules  may  also  make  their  appearance.    If  softening  takes 

plaee,  the  fat-granules  increase  in  quantity,  and  solution  of  the  interoellalar 

substance  follows.     If  complete    lique&ction  takes  pUce  the  atheromatoua 

floid   is  found  under  the  microscope  to  be  composed  chiefly  of  fatty  debris 

and  oil-globules,  and  very  Iteqncutly  it    contains    plates    of  cholesterine 

(Fig.  4.15). 

The  accompanying  drawing  (Fig.  436),  illustrates  the  structure  of  an 
atheromatous  patch  very  well. 

The  changes  in  the  middle  and  outer  ooats  require  bnt  little  notice.  Tlic 
middle  coat  in  the  later  stages  is  often  invaded  by  a  growth  similar  in  chano* 
ter  and  stractnre  to  that  which  originally  started  in  the  inner  coat.  lu  fiacc. 
it  scema  to  be  an  extension  of  the  same  growth,  the  true  Btructorea  of  thu 
middle  coat  being  atrophied  ftx)m  pressure.  The  onter  coat  shows  a  growth 
of  new  fibrous  tissue  containing  a  number  of  tmall  roand,  or  elongated  cells. 

Vfttnr*  aad  Oanaaa.— The  views  ss  to  the  nature  of  the  disease  have 
nndergoue  various  changes,  hot  at  the  present  time  it  is  almost  nnivenftllj 
regarded  as  a  chronic  inflammatory  process,  oharacteriied  by  overgrowth 
of  the  affected  tinne  followed  by  degeneration.  Oulliver  was  long  ago 
inclined  to  this  opinion,  and  it  has  been  especially  insisted  on  by  Yircbow. 
Billroth,  and  Moxon.  That  it  belongs  to  the  class  of  morbid  prooesaea  almost 
universally  spoken  of  ss  chronic  inflammations,  may  be  said  now  to  be  gene- 
rally accepted,  but  the  difference  between  these  and  acnte  inflammolion  ti  bo 
marked  ^at  probably,  with  the  advance  of  pathological  knowledge,  a  oomplett.- 
■epaiotion  will  be  made  between  them. 

The  moat  important  caose  of  chronic  endarteritis  is  mechanical  strain. 
This  may  be  constant,  as  the  result  of  abnormal  leaistanoe  in  the  capillaries 
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or  snaller  arteries,  or  intennitteQt,  such  as  occurs  daring  violent  exertion,  in 
vhidi,  while  the  heart  is  beating  forcibly,  the  resiBtance  to  the  circulation  is 
increased  hf  the  oontmction  of  the  mn§c!eB.  Moxon  has  brought  forward 
aboDdant  evidence  in  proof  of  this  theory.  He  points  out  that  atheroma 
occas  more  constant);  and  at  an  earlier  period  in  males  than  in  females,  and 
tbat  when  extendTe  atheroma  la  met  with  in  women,  it  will  nsnally  he  found 
that  tber  hare  been  engaged  in  hard  manual  lahonr.     In  men,  the  most 
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nmked  examples  are  met  with  in  those  whose  occnpations  hare  involved  violent 
ph*acKl  exertion.  In  wasting  diseases,  in  which  the  quantity  of  blood  is 
dnnmiabcd  and  the  arterial  tension  rednced,  atheroma  is  seldom  met  with,  and 
in  the  pohDonaiy  arteries,  in  which  the  pressure  is  greatly  less  than  in  the 
sTstemic  venels,  chronic  endarteritis  is  rare,  being  observed  only  in  those 
caaei  in  which  the  right  heart  is  hypertrophied  in  consequence  of  chronic 
bronchitn  and  emphysema,  or  obstruction  at  the  mitral  orifice.  The  earliest 
pUcha  of  atheroma  are  moreover  situated  in  the  parts  exposed  to  the  greatest 
•nin,  aa  ia  the  arch  of  the  aorta,  and  at  the  points  at  which  large  branches 
m  gireii  off  or  a  trunk  bifiircateB.  It  is  oommon  also  to  find  the  disease 
sMtc  advanced  in  those  sitoations  in  which  the  artery  is  placed  in  close 
jnoiai^  to  a  bone,  as  in  the  femoral  at  the  brim  of  the  pelvis.  The  feet 
that  cfaronic  cndarteritiB  is  always  more  marked  in  the  vessels  of  the  lower 
iimb  than  In  those  of  the  upper  may  also  be  explained  by  the  pressure  being 
gnacer  in  the  most  dependent  parts  while  the  body  is  in  the  erect  position. 

Axaoi^  the  constitntional  affections  which  predispose  most  powerfully  to  the 
rlevdopment  of  atheroma  is  chronic  Bright's  disease,  with  the  granolar  con- 
xnttnA  kidney.  Oull  and  Snttou  have  demonstrated  that  this  disease  is 
11 11  isti  it  with  a  general  change  in  the  smaller  arteries  and  capillaries  to 
vLkfa  they  have  given  the  name  of  ariervhcapilianj  Jibresit.  It  is  characterized 
bf  a  fibrmd  thickratog  of  the  external  coat  of  the  maaWia  arteries.    In  the 
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diseased  kidney,  Johnson  has  described  a  thickening  of  the  walls  of  the 
smaller  arteries,  which  he  believes  to  be  due  chiefly  to  the  hypertrophy  of  the 
muscular  coat.  The  nature  of  these  changes  and  their  extent  is  still  a  matter 
of  dispute  ;  but  whatever  the  exact  pathological  change  may  be,  it  is  beyond 
a  doubt  that  it  causes  considerable  obstruction  to  the  circulation,  a  fact 
which  is  made  evident  by  the  hypertrophy  of  the  heart  that  accompanies  the 
disease  and  the  evidence  of  increased  arterial  tension  as  indicated  by  the 
sphygmograph.  The  granular  contracted  kidney  and  the  general  vascular 
changes  associated  with  it  are  very  commonly  the  result  of  gout^  so  much 
so  that  this  form  of  Bright's  disease  is  often  termed  the  ''gouty  kidney/' 
Gout  is  usually  the  result  of  an  abuse  of  alcoholic  stimulants,  and  thus 
habitual  alcoholic  excess  comes  indirectly  to  be  an  important  cause  of  chronic 
endarteritis. 

The  influence  of  syphilis  in  the  causation  of  atheroma  is  a  more  doubtful 
point.  Aitken  attaches  great  importance  to  it.  The  effect  of  syphilis  in 
causing  disease  of  the  smaller  arteries,  and  fibroid  induration  of  organs  and 
tissues  has  already  been  pointed  out  (see  Syphilis,  Vol.  I.),  and  it  is  evident 
that  these  changes  would  tend  to  obstruct  the  circulation  and  thus  cause 
increased  arterial  tension.  Whether  it  acts  more  directly  as  a  cause  of 
atheroma  is  uncertain. 

The  most  important  predisposing  cause  of  chronic  endarteritis  is  old  eu/e. 
After  a  certain  period  of  life  the  arteries  in  common  with  other  tissues  become 
impaired  in  structure.  This  manifests  itself  chiefly  by  a  diminution  in  the 
normal  elasticity  of  the  coats,  so  that  they  become  less  capable  of  withstanding 
any  strain  to  which  they  may  be  exposed.  So  frequent,  and  indeed  constant 
are  these  transformations  of  the  arterial  coats  during  the  decline  of  life,  that 
they  may  be  considered  the  natural  result  of  the  diminution  of  the  nutrient 
activity  consequent  upon  advance  in  years.  Omelin  has  found  that  there  is  a 
progressive  increase  in  the  earthy  matters  contained  in  the  coats  of  healthy 
arteries  as  the  individual  advances  in  life.  Thus  he  ascertained  that  the  ash 
of  the  arteries  of  a  newly-born  child  yields  0'86  per  cent,  of  phosphate  of 
lime ;  the  healthy  arteries  of  an  adult  1*25  ;  and  those  of  an  old  man  2*77  of 
the  same  salt ;  whilst  the  calcified  arteries  of  an  aged  man  contain  4-01. 
There  is  no  precise  period  of  life  at  which  these  changes  set  in ;  old  age  is  a 
relative  term,  and,  so  soon  as  the  system  has  passed  its  full  maturity,  in  what- 
ever year  of  life  this  may  happen,  there  is  a  tendency  for  these  degenerative 
changes  to  take  place.  The  tendency  to  early  degeneration  of  arteries  is 
frequently  hereditary. 

Sffeotfl  of  Chronic  Endarteritis. — As  a  consequence  of  the  loss  of  elas- 
ticity resulting  from  the  chronic  inflammatory  and  d^enerative  dianges  in 
the  coats  of  the  artery,  it  usually  yields  more  or  less  before  the  distending 
force  of  the  heart.  This  change  is  most  marked  in  the  aorta  and  its  primaiy 
divisions,  but  is  occasionally  seen  in  the  femoral  and  brachial  arteries.  The 
dilatation  may  be  r^ular,  or  pouch-like  projections  may  form  here  and  there. 
At  the  same  time  the  vessel  is  often  somewhat  elongated  so  as  to  assume  a  tortuous 
form.  It  is  in  consequence  of  these  changes  that  the  name  arteritis  d^ormana, 
was  given  to  this  disease  by  Yirchow.  The  interior  of  the  dilated  vessel  is 
rough  and  irregular  in  consequence  of  the  projection  of  the  atheromatous 
patches  ;  when  softening  has  taken  place,  "  atheromatous  ulcers "  may  be 
scattered  here  and  there  over  the  surface,  and  in  other  cases  it  may  be  paved 
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with  closelj-set  calcareooB  plates.  When  the  dilatation  reaches  a  certain 
degree  and  is  limited  to  a  ddSnite  area,  the  condition  is  described  as  a  fusi- 
fonn  aneurism,  the  distinction  between  that  and  simple  dilatation  being  only 
one  of  degree  (see  Anenrism). 

Hie  I088  of  elasticity  in  the  coats  seriously  interferes  with  the  circulation 
through  distant  parts,  as  the  natural  storage  of  the  heart's  force  in  the  elastic 
walk  of  the  larger  yessels  by  which  the  continuous  flow  between  each  systole 
]s  iBsintoin^d,  is  no  longer  possible.  The  circulation  in  the  extremities  is> 
cherefoie,  osnally  feeble,  and  the  nutrition  of  the  parts  correspondingly  im- 
perfect. 

Kamncmg  or  Occluwm  of  the  Branches  leaving  the  Atheromatous  Trunk  is 
by  no  means  uncommon.  As  before  stated,  the  orifices  of  the  branches  from 
the  main  tmnk  are  common  seats  of  the  earliest  atheromatous  patches.  The 
thifikrning  of  the  intima  may  take  place  in  a  ring  round  the  mouth  of  the 
TtmA  and  thus  gradually  narrow  it.  The  coincident  thickening  of  the  outer 
oMt  may  still  farther  contract  the  orifice.  When  complete  obliteration  occurs 
Uie  final  obatruction  probably  takes  place  by  the  formation  of  a  thrombus  in  the 
diseued  artery  immediately  above  the  narrowed  orifice.  Complete  obliteration 
is  most  common  in  those  cases  in  which  the  dilatation  of  the  main  trunk  has 
readied  such  a  degree  as  to  merit  the  name  of  a  fusiform  aneurism.  In  a  case 
in  Univemty  College  Hospital  a  few  years  ago,  in  which  the  left  carotid  was 
tied  for  aneurism  of  the  innominate  artery  and  the  arch  of  the  aorta  with  an 
immfdiately  fatal  result,  it  was  found  that  the  right  subclavian  was  obliterated 
where  it  left  the  dilated  innominate,  the  right  carotid  was  permeable,  but 
ptaaed  on  by  the  aneurism,  and  the  aortic  opening  of  the  left  subclavian  was 
oonpletely  closed,  thus  the  artery  which  was  tied  was  the  only  vessel  canying 
Uood  to  the  brain. 

Narrowing  of  the  coronary  arteries  by  an  atheromatous  ring  at  their  orifices 
s  a  onmmon  cause  of  fatty  heart. 

Tkromhasis  is  an  occasional  consequence  of  atheroma.  So  long  as  the  patch 
is  ooTovd  by  an  unbroken  layer  of  the  inner  coat  with  its  endothelial  covering, 
there  is  no  tendency  for  coagulation  to  take  place  upon  it.  When,  however,  the 
patdi  has  softened  and  discharged  into  the  circulation,  leaving  an  ^*  athero- 
matooa  ulcer,"  or  when  the  thin  covering  over  a  calcareous  plate  has  been 
vsxm  away,  the  diseased  structures  come  into  direct  contact  with  the  blood.  If 
the  sor&oe  is  tolerably  smooth,  the  rush  of  blood  past  the  diseased  patch  is  so 
rapid  that  adhesion  of  the  corpuscles  is  barely  possible  and  consequently 
nu  dirombosis  results;  but  in  pouch-like  dilatations  it  readily  takes  place.  In 
the  same  way  it  may  occur  in  a  very  dilated  vessel  if  the  heart's  action  is 
imnsQaDy  feeble.  A  clot  thus  formed  may  gradually  increase  in  size  till  it  fills 
the  whole  Tessel,  but  more  commonly  after  reaching  a  certain  bulk  it  is  washed 
away  aad  carried  on  as  an  embolus  to  some  distant  part.  If  it  be  of  sufficient 
■tas  Ui  ohatmct  a  main  artery  of  one  of  the  limbs  at  its  bifurcation,  gangrene 
will  frequently  result.  Smaller  fragments  lodging  in  the  extremities  usually 
prodiiee  no  important  effects,  the  anastomosing  circulation  being  sufficient  to 
take  the  place  of  the  obstructed  vesseL  If  lodging  in  one  of  the  solid  viscera, 
it  gives  rise  to  a  haemorrhagic  infarct  (see  Vol.  I.,  937),  but  does  not  as  a  rule 
any  serious  consequences. 

^jykOitie  XBdarteritui  has  aheady  been  described  (Vol.  I.,  p.  1092). 

Artwitw  auitenuui  or  ObUtmttim  Ariazitia  (Friedlander).    Sndar- 
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teritifl  Prollfwaiui  or  SyptvplAstlo  BadArtevitis  (V.  Winiwarter). — 
Under  these  names  haye  been  described  certain  rare  cases  in  which  obliteration 
of  arteries  takes  place  as  the  resnlt  of  inflammatory  changes  in  their  coats,  not> 
evidently  dependent  on  syphilis,  embolism  or  injury.  The  disease  runs  a 
chronic  course,  and  may  cause  spontaneous  gangrene  of  the  parts  supplied  by 
the  affected  vessel.  The  symptoms  will  perhaps  be  best  illustrated  by  quoting 
a  typical  case  lately  recorded  by  Pearce  Oould.  The  patient  was  a  brick- 
maker,  aged  19.  In  May,  1883,  the  fingers  of  his  right  hand  became  con- 
gested and  sometimes  dead  white,  with  much  sickening  pain.  After  a  few 
weeks*  rest  he  improved,  but  soon  relapsed  on  returning  to  work.  After  some 
months  the  pain  extended  into  the  forearm,  and  completely  incapacitated  him 
from  working.  He  came  under  Gould's  observation  in  October,  1888.  At 
that  time  the  right  forearm  and  hand  were  cold  and  somewhat  wasted,  and  he 
suffered  much  pain,  especially  at  night.  The  brachial  artery  was  harder  than 
natural,  and  pulsated  more  feebly  than  that  on  the  opi)06ite  side.  The  radial 
oould  be  felt  as  a  solid  cord.  There  was  diy  gangrene  of  the  tips  of  three 
fingers.  No  constitutional  affection  was  found  to  account  for  the  condition. 
Two  weeks  afterwards  the  pain  increased  till  it  became  agonizing:,  re<]uiring 
hypodermic  injections  of  morphia  for  its  relief.  At  this  time  there  was  slight 
elevation  of  temperature.  The  brachial  artery  then  became  converted  into  a 
pulseless  cord  to  within  one  inch  of  the  teres  major.  Soon  after,  the  sub- 
clavian artery  was  found  to  be  prominent.  In  December  the  piin  gradually 
subsided,  and  one  month  after  he  was  apparently  well.  The  brachial  artery 
remained  a  solid  cord,  and  the  first  joint  of  the  thumb  and  of  the  index  finpfcr 
separated  after  becoming  mummified  {vide  Trans.  Clin.  8oc.  1884).  A  some- 
what similar  case  occurring  in  a  female,  aged  35,  is  recorded  by  AV.  B.  Haddcn 
in  the  same  volume.  The  pathology  and  causes  of  this  rare  affection  is  still 
uncertain.  It  commonly  occurs  about  middle  life,  Gould's  case  being  the 
youngest  recorded. 

The  disease  described  by  Y.  Winiwarter  under  the  name  of  endarteritis 
proliferans  is  probably  of  the  same  nature.  He  states  that  it  occurs  in  perBona 
apparently  healthy  in  other  respects,  and  gives  rise  to  spontaneous  gangrene 
usually  of  the  foot.  In  one  case  in  which  the  vessels  were  examined  after 
amputation  of  the  limb  the  obliteration  was  found  to  be  the  result  of  a  great 
proliferation  of  the  endothelium,  narrowing  of  the  lumen  of  the  vessel,  the 
final  obliteration  being  brought  about  by  thrombosis.  New  vessels  were 
found  penetrating  from  the  outer  coat  into  the  proliferating  endotheliam 
which  with  the  thrombus  was  found  in  the  older  parts  to  be  undergoing 
changes  similar  to  those  already  described  as  occurring  in  closure  of  an  artety 
after  ligature.  Billroth  states  that  the  disease  is  preceded  by  feebleness  of 
circulation,  and  obscure  pain,  often  lasting  for  months  or  years.  There  is  no 
definite  treatment  for  these  cases. 

VMriaxttttfeLi.— *By  periarteritis  is  meant  an  inflammation  commencing  in 
the  outer  coat  or  shaith  of  the  arteiy.  If  we  exclude  arteritis  by  extension 
from  surrounding  tiasnes  and  traumatic  arteritis,  periarteritis  is  a  rare  disease. 
Charcot  and  Bouchard  have  described  such  an  affection  in  the  vcasels  of  the 
brain,  conunencing  as  an  accumulation  of  small  round  cells  in  the  perivascular 
sheaths ;  these  penetrate  the  coats  fix>m  without  and  lead  to  softening,  fee* 
quently  followed  by  the  formation  of  minute  aneurisms  and  final  rupUue.  It 
is  a  senile  disease,  and  according  to  Chaieot  a  common  canse  of  apoplexy. 
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An  affection  of  the  arteries  of  an  uncertain  nature  not  causing  obliteration 

iiAg  been  observed,  which,  from  its  giving  rise  to  acute  pain  and  tenderness 

with  some  swelling  in  the  line  of  the  vessel,  must  be  supposed  to  be  inflamma- 

torj.    A  case  of  this  kind  has  been  recorded  by  J.  H.  Morgan,  in  the  Trans- 

actiooB  of  the  Clinical  Society  for  1881.    The  patient,  a  man  aged  4G,  was 

attacked  with  severe  pain  in  the  line  of  the  right  femoral  artery  ;  the  vessel 

vu  acately  tender,  but  there  was  no  redness  of  the  skin  covering  it.    The 

(DoditioQ  was  at  first  Umited  to  a  few  inches  of  the  artery  near  the  groin, 

bm  ^rradoaUy  extended  to  the  popliteal  space  and  leg.  Slight  oedema  and  some 

swelling  of  the  lymphatic  glands  became  apparent  w^hen  the  disease  reached  the 

leg.    The  vessel  pulsated  forcibly  and  there  was  no  thrombosis.    He  had  some 

j^sn  previously  suffered  from  a  similar  affection  of  the  opposite  leg,  and 

while  still  under  observation,  the  right  brachial  and  carotid  were  successively 

affected.    Altogether  the  second  attack  lasted  over  five  months.     It  was  not 

qipfirently  due  to  syphUis,  gout,  or  rheumatism.    From  the  absence  of  throm- 

busis  it  would  seem  probable  that  the  disease  was  a  periarteritis. 

PRnCABT  DXaXXnBRATXONS   or  ABTXRIBS. 


. — ^Fatty  degeneration,  except  as  a  part  of  chronic 
endarteritis,  is  not  a  particularly  frequent  or  important  change  in  arteries.  In 
the  aorta,  even  in  young  subjects,  yellow  patches  of  small  size  and  irregular 
fonn,  and  very  slightly  if  at  all  elevated  above  the  normal  surface  of  the  intima, 
are  not  oncommon.  If  one  of  these  be  peeled  off  and  examined  microscopic 
caQy  it  will  be  found  to  present  stellate  patches  of  fat-granules  in  the  most 
fapoficial  layers  of  the  intima,  immediately  beneath  the  endothelium.  These 
an;  the  result  of  fatty  degeneration  of  the  branched  cells  that  are  normally 
pres^  in  this  part.  The  affection  seems  of  no  importance,  and  its  cause  is  not 
knfiwn. 

In  later  life,  fi^tty  d^eneration  affecting  the  intima  more  deeply  is  some- 
t  mes  met  with  unaccompanied  by  any  of  the  signs  of  atheroma.  The  degene- 
ntioa  may  extend  to  the  endothelium,  which  then  disintegrates  and  is  cast  off, 
>&riQg  a  roo^h  surface  exposed.  This  condition  has  been  described  as  fatty 
erotim.  It  is  most  common  in  the  arch  of  the  aorta.  Through  such  a  surface 
ihe  Uood  may  force  its  way  into  the  middle  coat,  and  thus  give  rise  to  the 
ooDdidon  to  be  subsequently  described  as  "  dissecting  aneurism.*^ 

Fatty  granoles  are  not  uncommonly  found  in  old  age  in  the  external  coats 
"f  the  sxiaDer  arteries,  but  they  are  of  no  pathological  importance. 

Oaldfteatioii  or  Calcaraoiia  Deganeratioii. — We  have  already  seen  that 
*^  cakareoos  plates  so  conunon  in  the  aorta  and  its  primary  branches  are  the 
Tooh  of  the  deification  of  the  products  of  chronic  endarteritis.  In  the 
duller  arteries,  principally  in  those  of  the  third  and  fourth  magnitudes,  as  the 
p^/piitaaL  the  tibials,  the  brachial,  radial  and  ulnar,  primary  calcification  is 
<.^.iixmonly  met  with.  It  commences  by  the  deposit  of  lime-salts,  in  a  granular 
'onn,  airanged  in  lines  running  transversely  to  the  axis  of  the  vessel ;  these 
'in€a  gradually  increase  in  breadth  until  they  coalesce  laterally,  the  intervening 
•paces  being  filled  up  and  the  vessel  converted  into  a  rigid  tube.  In  the  early 
rhik  the  calcareous  matter  is  arranged  so  as  to  form  lines  round  the 
I,  the  condition  is  termed  annular  calcification  (Fig.  437).    When  these 

Mi  have  coalesced  it  is  often  called  tubular  calcification  (Fig.  438). 
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When  this  prooesB  haa  reached  its  highest  Btage,  if  the  artciy  be  removed 
from  the  bod;  and  drnrn  through  the  fingerB,  a  small  rigid  tnbc,  composed  of 
the  calcified  middle  coat  still  lined  by  the  inner  coat,  can  be  sqnoczed  ont, 
leaving  the  external  coat  apparently  healthy.  In  fact,  the  tonghness  of  the 
ext«nial  coat  is  so  little  impaired  that  Buch  vessels  can  be  tied,  and  even 
twisted,  almost  as  sa^ly  as  a  healthy  artery.  Annular  and  tnbnlar  calcifica- 
tion are  almost  invariably  associated  with  chronic  endarteritis,  and  its  accon- 
dary  degenerations  in  the  larger  vesBels,  and  in  the  intermediate  arteries,  such 
as  the  axillary  or  popliteal,  and  sometimes  even  as  low  as  the  tibials,  both 
conditions  arc  observed  side  by  side. 

The  existence  of  this  degenerative  change  is  nsaslly  recognized  withoat 
difflcolty  dnring  life  in  any  artery  that  can  be  examined  with  the  finger.    The 


vessel  feels  hard  and  less  compressible  than  natural.  Its  longitudinal  eLinicity 
is  lessened,  so  that  it  is  tlirown  into  a  wavy  line  when  relaxed  longitudinally 
by  flexion  of  the  limb. 

The  morbid  condition  consists  essentially  of  a  deposit  of  lime-salts  in  the 
mnscnlar  fibre-cells  of  the  middle  coat.  We  thus  only  meet  with  it  in  those 
vessels  in  which  the  mnscnlar  tissue  is  well  developed.  In  the  larger  arteries 
the  muscular  cells  are  so  scanty  and  so  ftr  concealed  by  the  elastic  tissue  that 
if  this  change  does  occur  in  them  it  is  diflicnlt  to  recognise.  The  inner  coat 
in  the  larger  vessels  usually  shows  the  ordinai7  signs  of  chronic  endarteritis. 
In  the  smaller  it  may  at  first  be  healthy,  but  later  on  calcareous  plates  may 
form  in  it.  It  hiis  been  pointed  ont  by  Biint  that  the  synunetty  of  the 
arrangement  of  these  morbid  appearances  in  the  corresponding  vessels  on 
oppoeiLc  aides  of  the  body  is  remarkably  great,  the  arteries  of  one  limb  being 
uften  the  exact  counterpart  in  ttiis  respect  to  those  of  the  other. 

The  oaases  of  caleificatinn  of  the  muscular  fil>n>s,  cells  of  the  niiihUe  coat, 
are  onknown  beyond  that  it  is  always  g  senile  change. 

The  effects  of  annular  calcification  are  t«  render  the  vesAcl  a  rigid  tube  no 
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longer  capaUe  of  regolafcing  the  flow  of  blood  to  the  parts  it  supplies.  At 
the  same  dme  its  calibre  is  always  diminished,  and  the  nutrition  of  the  parts 
bejond  is  seriously  impaired.  Thus  in  the  limbs  we  have  all  the  signs  of 
defective  ciiculation,  coldness  of  the  feet,  cramps  and  spasms  of  the  muscles ; 
whilst,  in  organs,  softening  of  tissue,  fatty  d^eneration,  and  other  evidences 
of  vsnt  of  a  proper  supply  of  blood  are  observed.  Spontaneous  aneurisms 
nrely  result  from  this  change,  the  coats  of  the  artery  being  more  resisting 
than  natural ;  moreover,  primary  calcification  is  met  with  in  the  vessels  below 
the  axilla  and  knee,  and  spontaneous  aneurisms  beyond  those  points  are  amongst 
the  coriositiee  of  surgery.  Thrombosis  is  occasionally  met  with,  but  is  not 
common,  aa  the  endothelial  lining  is  affected  only  in  extreme  cases  and  late  in 
the  disease.  The  lodgment  of  a  small  fibrinous  embolus  carried  from  athero- 
aatoQS  arteries  above  is  an  occasional  occurrence',  and  is  very  likely  to  cause 
eangrene  even  when  only  one  vessel  is  blocked,  as  the  collateral  arteries  are 
DO  longer  capable  of  enlarging  to  carry  on  the  circulation.  Occlusion  of  the 
calcified  arteries  by  thrombosis  or  embolism  is  the  common  cause  of  the  dry 
f«»nn  of  aenile  gangrene.  The  moist  form  arises  from  inflammation  taking 
plioe  in  tissues,  the  vitality  of  which  has  been  greatly  lowered  in  consequence 
f »f  the  diminished  supply  of  blood  which  finds  its  way  through  the  narrowed 


of  Art«riMi. — ^The  formation  of  true  bone  in  the  coats  of  an 
artery  is  an  extremely  rare  occurrence.  I  am  acquainted  with  only  one 
sntiientic  case  of  this  change.  The  specimen  was  exhibited  at  the  Pathological 
Society  of  London,  by  H.  G.  Howse,  in  1877.  The  patient  was  a  man  aged 
36.  who  was  run  over  by  a  cart,  the  wheel  passing  over  his  shoulder.  The 
axiDaiy  artery  was  ruptured,  and  death  occurred  as  a  result  of  the  accident 
ahont  a  nx>nth  afterwards.  A  small  plate  of  canceUons  bone  was  found  in  the 
injined  vessel,  apparently  developed  in  the  middle  and  outer  coats.  Its 
greatest  thickness  was  about  a  quarter  of  an  inch. 

EnrecTS  of  Diseases  of  the  Abtebies.— The  various  effects  of  diseases 
of  the  arteries  have  already  been  mentioned  with  the  affections  to  which  they 
are  due,  bat  it  may  lead  to  a  clearer  comprehension  of  the  subject  if  they  are 
%em  referred  to,  as  the  same  effect  may  result  from  more  than  one  cause. 
The  most  important  effects  of  arterial  disease  are  Ulceration  of  the  Coats  of 
the  Artery  ;  Spontaneous  Rupture ;  Contraction  or  Occlusion  of  the  Vessel, 
aad  iaatlVy  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Xnnmimilom  of  ArtariMi. — Loss  of  substance  in  the  inner  coat  results  from 
ccperficial  Catty  degeneration  (p.  08),  and  from  softening  of  an  atheromatous 
fMteh  <p.  87).  Neither  of  these  processes  is  a  true  ulceration.  Genuine 
akcration  of  the  inner  coat  is  in  redity  scarcely  ever  met  with.  When  true 
ukaernoQ  of  an  artery  takes  place,  it  is  the  result  of  causes  acting  from  with- 
out, attacking  first  the  external  coat,  as  in  the  case  of  a  sloughing  sore  opening 
a  nuBtt  artery,  or  the  pressure  of  a  sequestrum  in  the  popliteal  space  against 
the  Toad* 

9§mtAmmmofQm  Buptvro  of  an  artery  is  rare,  and  never  happens  without 
peTioqs  disease  of  its  coats.  Experiments  made  by  Peacock,  which  I  have 
Rpated,  and  the  accuracy  of  which  I  can  fully  confirm,  prove  that  a  healthy 
irtery  will  sustain  a  very  great  pressure  from  water  injected  into  it,  without  its 
valb  pving  way.  But,  if  these  have  been  softened  or  weakened  by  disease, 
'.hej  may  be  onable  to  resist  even  the  ordinary  impulse  of  the  blood ;  and  if 
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this  be  driven  on  by  any  onnsoally  forcible  action  of  the  heart,  as  nnder  the 
influence  of  sadden  violent  strain  or  exertion,  they  may  give  way.  This  occur- 
rence would  be  much  more  frequent  than  it  is  in  atheromatous  and  calcareous 
patches,  were  it  not  for  the  inflammatory  consolidation  of  the  external  coat  of 
the  vessel  supplying  that  resistance  which  has  been  lost  by  the  softening  or 
destruction  of  the  internal  and  middle  tunics.  Hence  this  rupture  is  most 
frequent  in  those  vessels  the  outer  coat  of  which  is  thinnest,  and  in  which, 
consequently,  it  can  least  supply  the  place  of  the  others,  as  in  the  arteries  of 
the  brain  and  in  the  intrapericardial  portion  of  the  aorta.  The  liability  to 
rupture  of  a  diseased  artery  by  the  distensile  force  of  the  blood  impelled  into 
it,  is  greatly  increased  by  the  existence  of  an  obstacle  to  the  free  flow  of  the 
blood  out  of  its  terminal  branches  in  consequence  of  a  congested,  infiltrated, 
or  chronically  thickened  state  of  the  organ  or  part  supplied  by  it. 

Contraotion  and  Occliudon  of  arteries  are  by  no  means  rare  sequences  of 
lesions  of  these  vessels.  Narrowing  of  an  artery  may  take  place  in  various 
ways  ;  the  orifice  of  a  branch  leaving  an  atheromatous  trunk  is  often  narrowed 
by  the  formation  of  a  ring-shaped  thickening  of  the  inner  coat  (p.  91),  and 
the  calibre  is  diminished  in  calcification  of  the  middle  coat  (p.  95),  syphilitic 
arteritis  (Vol.  I.,  p.  1092),  and  endarteritis  proliferans  (p.  92).  Causes  acting 
from  without,  as  pressure,  or  contraction  of  chronic  inflammatory  or  cicatricial 
tissue  in  the  immediate  neighbourhood  of  the  artery  lead  to  a  narrowing  of 
its  lumen.  In  this  way  the  axillary,  the  iliac,  and  even  the  aorta,  have  been 
occluded.  Tiedemann  records  from  various  sources  no  fewer  than  eight  cases 
in  which  the  abdominal  aorta  was  completely  closed,  in  all  of  which  so  full 
and  eflUcient  a  collateral  circulation  had  been  set  up,  that  the  vitality  of  the 
lower  part  of  the  body  was  perfectly  maintained,  and  in  most  the  morbid 
state  was  not  suspected  during  life.  Besides  these  cases  he  states  that  there 
are  on  record  twelve  instances  of  great  narrowing  of  the  aorta,  at  that  point 
where  the  ductus  arteriosus  is  implanted  into  it  in  foetal  life.  These  would 
appear  in  some  way  connected  with  the  closure  of  the  duct ;  as  in  every  case 
the  indentation  was  greatest  on  the  convex  part  of  the  aorta,  which  had  been 
drawn  in  towards  the  mouth  of  the  duct. 

The  final  obliteration  of  a  diseased  artery  is  most  commonly  the  result 
of  thrombosis.  Thrombosis  takes  place  in  arteries  under  much  the  same 
conditions  as  in  the  veins.  Whenever  the  normal  endothelial  lining  of  the 
vessel  is  lost  or  its  *' physiological  integrity^'  impaired  by  degenerative  changes, 
the  blood  tends  to  coagulate  upon  the  diseased  surfisice.  The  rapidity  of  the 
arterial  flow,  by  preventing  the  adhesion  of  the  white  corpuscles,  counteracts 
this  tendency  to  a  certain  extent,  but  when  the  blood-stream  becomes  slackened 
either  by  great  dilatation  of  a  large  trunk,  or  by  narrowing  of  the  orifice  of  a 
branch,  or  feebleness  of  the  heart's  action,  a  deposit  of  fibrin  very  readily 
takes  place.  An  artery  of  the  second  or  third  magnitude  may  thus  be  oblite- 
rated. When  a  thrombus  has  formed  in  a  branch  it  may  extend  by  fresh 
deposit  into  the  main  trunk  and  form  a  mass  of  fibrin  projecting  into  its  lumen 
(Fig.  489).  Thrombosis  of  the  diseased  artery  is  probably  in  a  considerable 
number  of  cases  the  final  determining  cause  of  dry  gangrene  in  old  people. 

Complete  obliteration  of  an  artery  is  in  many  cases  the  result  of  emholism. 
The  embolus  is  usually  composed  of  a  moss  of  fibrin  which  has  been  deposited 
on  some  diseased  part  of  the  larger  vessels,  and  subsequently  washed  away  by 
the  blood-stream  and  lodged  in  some  part  at  which  the  trunk  suddenly  narrows 
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wben  bifoTcating  or  giving  off  a  large  trunk.  The  Bource  of  the  embolism 
mar  be  ^e  vegetationB  formed  upon  the  valves  of  the  heart  in  acate  rhea- 
madan  or  nicerative  endocarditis,  the  fibrin  deposited  in  a  pouch  of  a  dilated 
frorta,  or  on  a  projecting  calc&reons  plat«,  or  a  fn^ment  of  a  clot  projecting 
i^to  the  main  tmnk  from  a  thrombosed  branch,  as  in  Fig.  439.  The  effects 
[iTodnced  tmt  with  the  natnre  of  the  erabolna  and  its  size.  When  derived 
from  the  vegetationa  on  the  valvea  in  nicerative  endocarditis  it  may  give  rise 
t.n  ioflunmation  and  softening  of  the  coat  of  the  artery  at  the  point  at  which 
it  kdges  (see  Embolic  arteritis,  p.  85),  more  commonly  it  leads  merely  to 


•litastion  of  tiie  artery  by  the  ordinary  proceesea  already  described.  If  it 
^<T--  in  a  gni^ll  artery  in  a  part  in  which  the  anastomosing  circulation  is  free, 
'■'  ndocea  no  effect  beyond  the  permanent  closure  of  the  vessel ;  if  it  lodges 
■  >  tenniaal  artery,  as  in  one  of  the  abdominal  viscera,  it  gives  rise  to  the 
;  -istion  <rf  a  hemorrhagic  infarct  (Vol.  I.,  p.  937)  followed  by  the  sub- 
"-u«  degeneration,  and  shrinking  of  the  affected  area.    These  old  in&rcts. 


98  DISEASES   OF   ARTERIES. 

forming  wedged-shaped  bufF-coloured  patches  of  confiiderable  toughnofis,  art- 
commonly  met  with  in  the  spleen  and  kidneys  in  cases  of  advanced  atheroma 
or  fusiform  aneurism  of  the  aorta.  When  the  embolus  is  large  and  lodges  in 
a  main  trunk,  as  in  the  popliteal  at  its  bifurcation,  or  in  the  axillary, 
spontaneous  gangrene  may  i-esult.  This  is  the  cH)mmon  source  of  gangrene  in 
young  people,  and  is  probably  the  inmiediate  cause  of  a  certain  proportion  (»f 
cases  of  senile  gangrene,  the  embolus  in  the  latter  case  being  derived  from 
the  diseased  surface  of  an  atheromatous  aorta.  The  case  from  which  tbv 
accompanying  drawing  (Fig.  440)  was  taken  was  that  of  a  woman,  56  years  of 
age,  admitted  for  spontaneous  gangrene  of  the  left  arm  ;  the  embolus  lodgvd 
in  the  axillary  artery  had  caused  gangrene  of  the  limb.  The  figure  illustrates 
aUo  the  thrombosis  of  the  vessel  below  the  part  at  which  the  embolus  ha> 
lodged,  which  ire<iuently  aids  in  the  production  of  gangrene. 

Gradual  narrowing  of  an  artery,  ending  perhaps  in  complete  obliteration, 
causes  few  or  no  symptoms  when  the  area  affected  is  limited  in  extent  and 
the  collateral  circulation  is  sufficiently  active  to  keep  up  the  supply  of  1>I<mk1 
to  the  parts  beyond  the  obstruction.  The  gradual  narrowing  of  a  considorabk* 
extent  of  the  main  vessels  of  the  limb,  such  as  is  seen  freciuently  from  caUran- 
ous  degeneration  of  the  tibial  arteries,  gives  rise  to  more  or  less  definite 
effects,  such  as  cold  feet,  cramps,  nmnbness,  and  weakness  of  the  legs.  8n<l. 
symptoms  are  often  the  premonitory  signs  of  gangrene  (see  Vol.  I.,  p.  87^.,. 
and  are  an  indication  that  care  must  lie  taken  to  keep  the  parts  wariu  by 
appropriate  clothing  and  to  avoid  any  injury.  The  symptoms  of  embohsm  of 
a  large  trunk  have  been  described  already  (Vol.  I.,  p.  87H). 
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ANEURISM. 

Bt  Aaanrimi  is  meant  a  tumour,  resulting  from  dilatation  of  the  whole  or 
&  ponion  of  the  coats  of  an  artery  caused  by  the  pressure  of  the  contained 
hiood,  and  communicating  with  the  interior  of  the  vessel. 

Tramnatic  aneurisms  have  been  already  described  (Vol.  I.,  p.  445).  Spon- 
*aneoas  aneurisms,  arising  from  disease  of  the  coats  of  the  artery,  are  alone 
M»nsidered  in  the  present  chapter. 

Cai'HES. — The  causes  of  aneurism  are  divisible  into  those  that  predispose  to, 
and  those  that  excite  the  disease.  Aneurism  is  Predisposed  to  by  any  affection 
"f  the  arterial  coats  that  lessens  the  elastic  resiliency  of  the  vessel,  and  at  the 
^ame  time  weakens  its  resisting  power.    When  an  artery  has  undergone  any 

•  •f  the  changes  described  in  the  last  chapter  by  which  the  natural  elasticity  of 
tl«  walls  is  diminished,  it  becomes  less  able  to  contract  on  its  contents,  and 
U'  reoirer  during  the  diastole  from  the  distension  occurring  during  the 
4Tstoiic  impulse,  and  thus  either  complete  or  partial  dilatation  of  its  cavity 
takfia  place.  I  believe  that  this  loss  of  elasticity  and  of  power  of  contracting 
txi  its  contenta,  which  eventually  results  in  the  dilatation  of  the  vessel,  never 

^'tvxm  except  as  the  result  of  previous  disease  of  the  coats.     In  the  very 

inmeroos  specimens  of  dilated  arteries  that  I  have  examined,  I  have  never 

"ind  one  that  had  not  undergone  fatty  degeneration,  or  atheromatous  soften- 

.'is:.    (Calcification  prevents  rather  than  favours  dilatation  of  the  artery,  by 

*  tfdening  the  coats  and  converting  them  into  rigid  inelastic  tubes ;  but 
i-heroma  eoftens  them,  and  causes  yielding  of  that  portion  of  the  vessel 
.fV-<!Uad  by  it,  I  have  frequently  observed  that  the  whole  of  an  artery  might 
*,  iKalthy  except  at  one  part,  where  there  was  an  atheromatous  patch,  and 
A  bfrn^  the  vessel  was  dilated ;  or  that  the  whole  of  its  coats  might  be  calcified 
« \cepc  at  one  spot,  where  softening  had  taken  place,  and  where  consequently 
tL«'T  bad  yielded  under  the  outward  pressure  of  the  contained  blood. 

\a  aneoriaiu,  therefore,  may  be  looked  u)X)n  as  one  of  the  sequences  of 
.ti)£rr»ms,  the  predisposing  causes  of  the  one  condition  must  necessarily  be 
"•■  ittme  as  those  of  the  other.  Hence  we  find  that  age,  gout,  and  syphilis 
.rifloence  the  occurrence  of  the  aneurismal  disease  by  laying  its  foundations  in 
'u  du^ekypment  of  atheroma. 

exercises  a  powerful  predisposing  influence  on  the  occurrence  of 
It  is  during  the  middle  period  of  life,  about  the  ages  of  thirty  and 
^»  *ny,  chat  aneorisms  are  most  frequently  met  with  ;  at  those  ages,  indeed,  when 
;;.e  arteries  liave  already  commenced  to  lose  their  elasticity,  in  consequence  of 
'it-?PDer«tive  changes,  whilst,  at  the  same  time,  the  heart  has  not  lost  any  of 
'*  impaisfve  force,  or  the  general  muscular  system  its  contractile  vigour  ; 
lad  vbeo  the  enfeebled  and  inelastic  vessels,  becoming  exposed  to  powerful 
^3«i  of  distension,  may  readily  give  way  or  be  expanded  at  some  one  weak- 
nri  point.    This  disease  is  excessively  rare  before  puberty,  yet  is  occasionally 
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met  with  at  early  periods  of  life  :  thus  Sjme  mentions  a  case  of  popliteal 
anenrism  in  a  boy  of  seven,  Hodgson  had  a  preparation  of  a  carotid  aneurism 
in  a  girl  of  ten,  and  Schmidt  a  case  of  spontaneous  anenrism  of  the  radial 
artery  in  an  infant  eight  weeks  old.  R.  W.  Parker,  in  a  most  valuable  paper 
on  aneurisms  in  young  subjects  read  before  the  Medico-Chirurgical  »Society  in 
188:),  states,  that  after  a  careful  search  in  medical  literature,  he  has  found 
only  fifteen  cases  of  spontaneous  aneurism  recorded  as  occurring  under  the 
age  of  twenty,  including  a  case  of  his  onin  of  inguinal  aneurism  in  a  lx)y  ngc'd 
twelve  years  and  eight  months.  In  eight  of  the  fifteen  cases  there  was 
disease  of  the  valyea  of  the  heart,  in  five  the  state  of  the  heart  was  not 
re<*orded,  and  in  two  only  was  it  healthy. 

A  lbreibl«»  irMgnlaTf  and  oo<m«ioii>ny  gveatlj  imcreMod  aetiim  of 
tlM  heart  is  the  immediate  cause  of  the  over-distension  and  dilatation  of  the 
vessels,  and  thus  of  the  production  of  aneurism.  Hence  we  find  that  this 
disease  is  esix^cially  apt  to  be  induced  in  those  individuals  in  whom  the 
muscular  system  is  called  upon  to  make  sudden,  violent,  and  intermittent 
exertions  ;  as,  for  instance,  in  men  who  habitually  lead  somewhat  sedentary 
lives,  but  occasionally  and  suddenly  change  their  habits,  and  indulge  in  sports, 
such  as  hunting,  rowing,  or  a  long  day's  shooting,  which  they  might  without 
risk  have  practised  in  early  life,  but  which  cannot  be  taken  up  with  impunity 
at  an  age  when  the  arteries,  having  become  weakened,  are  unable  to  bear  the 
same  strain  upon  their  coats  as  heretofore.  1  agree  with  Porter,  in  thinking 
that  continuous,  steady,  laborious  employments  do  not  predispose  to  aneunsro, 
as  this  disease  is  seldom  met  with  amongst  those  of  the  working  class  who 
labonr  hard  and  uninterruptedly  ;  but  it  occurs  rather  in  those  who,  after  long 
periods  of  comparative  inaction,  are  occasionally  and  suddenly  called  upon  to 
make  very  violent  muscular  efforts,  disproportioned  to  their  strength,  or,  at  all 
events,  to  their  previous  habits.  It  is  in  this  way  that  soldiers,  sailors,  and 
members  of  the  wealthier  classes  in  society,  are  rendered  pecnliariy  liable  to 
aneurism.  As  \nolent  muscular  strain  and  exertion  predispose  to  this  disease, 
we  should  necessarily  expect  to  meet  with  it  more  frequently  among  men  than 
in  women ;  and  accordingly.  Crisp  finds  that,  of  551  cases  of  aneurism  of  all 
kinds,  more  than  seven-eighths  occurred  in  men.  It  is  important,  however,  to 
observe  that  dilTerent  kinds  of  aneurism  occur  with  varying  degrees  of  tr^ 
qnency  in  the  9^(8 :  thus,  this  affection  is  met  with  in  the  carotid  arteiy  about 
as  often  in  women  as  in  men,  whilst  the  other  external  aneurisms  occnr  in  the 
proportion  of  thirteen  cases  in  males  to  every  one  among  females.  It  is 
remarkable,  however,  that  in  the  dissecting  aneurism  the  proportions  arc 
reversed  ;  for  eveiy  one  case  in  men,  two  occur  in  women. 

OUmttto  exercises  an  important  influence  on  the  occorrenoe  of  aneurism, 
which  is  far  more  frequent  in  cold  than  in  hot  countries.  It  is  not,  however, 
the  geographical  position  or  the  meteorological  state  of  a  oonntry  that  exereisc^ 
any  direct  inflaence  over  the  occurrence  of  this  disease.  It  is  in  reality  the 
habits  of  the  people  that  dispose  to  it,  and  that  regnlate  its  prevalence ;  and  it 
IB  in  the  more  energetic  nature  and  the  more  active  physical  habits  of  the 
northern  nations  that  we  must  look  for  an  explanation  of  ita  greater  prevalence 
amongst  them,  than  in  the  more  indolent  inhabitantaof  the  South.  If  we  may 
jndge  of  the  prevalence  of  aneurism  in  a  country  by  the  number  of  published 
reports  of  cases,  I  should  say  that  it  is  of  more  common  occurrence  in  (in^ai 
Britain  and  Ireland  than  elsewhere  ;  indeed,  Ronx  states  that  it  is  less  ih^quent 
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in  Fnuice  than  in  England.    In  America^  it  is  also  of  fi'equent  occnrrence  ; 
hut  in  the  East  Indies  it  is  comparatively  rare. 

Ckchwty  induced  by  any  cause,  such  as  syphilis,  chronic  gout,  or  rheuma- 
tisD,  the  abnse  of  mercury,  &c.,  has  a  tendency  to  occasion  disease  of  the  coats 
of  the  arteries,  and  thus  to  predispose  to  aneurism.  But,  though  mercury  and 
ijphilig  are  commonly  said  to  tend  specially  to  the  production  of  this  disease, 
1  am  not  aware  that  we  are  in  possession  of  any  definite  facts  that  would 
wimnt  us  in  coming  to  this  conclusion ;  though  it  is  probable  that  the  cachexy 
chas  induced  niay  dispose  to  it  as  much  as  any  other  cause.  It  is  remarkable 
that  phthisftB  is  antagonistic  to  aneurism  ;  though  probably  this  may  arise  from 
the  &ct6  that  the  heart's  action  is  feeble  in  that  disease,  and  that  violent 
moscalar  exertion  is  seldom  undertaken  by  those  labouring  under  it. 

Any  oteteela  to  the  firae  flow  of  blood  through  an  organ  or  the  capil- 
'ahes  of  a  part,  exercises  an  important  influence  in  disposing  to  aneurism,  as  it 
'JuowB  an  increase  of  pressure  on  the  interior  of  the  artery.  Chevers  believes 
that  obstmction  in  the  abdominal  organs  frequently  occasions  aneurisms  of  the 
abdominal  arteries.  Spontaneous  aneurisms  of  the  smaller  arteries,  as  the 
radial,  ulnar,  or  tibials,  are  believed  in  the  great  majority  of  cases  to  be  due 
t«>  the  impaction  of  an  embolus  waahed  on  from  a  diseased  heart ;  but  in  these 
rases  the  obstruction  to  the  flow  of  blood  plays  but  a  secondary  part  in  the 
prooeai,  the  most  important  element  being  the  softening  of  the  coats  of  the 
vend  oooseqaent  npon  the  irritating  nature  of  the  material  of  which  the 
emboliB  is  composed.  There  is  no  reason  to  believe  that  a  simple  embolus 
ever  caoses  aneurism  (see  p.  85j. 

The  only  SzcitiBg  or  Biroot  Oeoaaioning  Causes  of  aneurism  are  blows, 
vi'^ltst  strains,  and  wounds  of  an  artery.  When  an  atheromatous  artery  is 
<  I  ni  nwrd  by  a  hUnc^  the  lining  membrane  covering  the  softened  patch  may  be 
ruptured,  the  atheroma  being  poured  out  into  the  interior  of  the  vessel ;  and  the 
"jLiemaX  coat,  with  perhaps  a  portion  of  the  middle  adherent  to  it,  becoming 
'has  exposed  to  the  pressure  of  the  contained  blood  before  it  has  been  frdly 
'  linsriUdated  by  chronic  inflammation  and  the  formation  of  new  fibroid  tissue, 
• ' .'  foundation  of  an  aneurism  may  readily  be  laid.    In  very  forcible  muscular 

•  iTurts,  it  is  easy  to  understand  how  an  already  weakened  portion  of  the  vessel 
rijay  beoocne  dilated  by  the  increased  pressure  that  is  thrown  upon  its  interior : 

•  '-casknaliy  even  the  vessel  may  be  completely  torn  across  by  a  violent  strain. 
^Votmtb  implicating  arteries  are  common  causes  of  those  various  forms  of 
UHforism  that  have  already  been  discussed  in  considering  Injuries  of  Arteries 

Y.LL,p.  445). 
CLAS8IFICATI09. — ^Aueurism  may  be  classified  as  follows : — 

1.  Fusiform. — True. 

2.  Sacculated. —  [  ?'  ^J'  (  a.  Circumscribed. 

)  b.  False,  j  ^   jy.^^ 

3.  Dissecting. 

i.  Tasiftna  or  Tubular  AnonzianL. — This  is  a  prastematural  dilatation 

-f  so  artery,  all  the  coats  of  which  are  equally  expanded  through  the  whole 

'irt-moSennce  of  the  vesseL    It  occurs  most  frequently  in  the  aorta,  and  may, 

'.^neh  rarely,  be  met  with  elsewhere.    The  fusiform  aneurism  is  not  a  mere 

'i.jution  of  the  vessel^  for  there  are  elongation,  thickening,  and  degeneration 

'  rji  walle  as  welL    The  elongation  of  the  artery  in  the  fusiform  aneurism  is 
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;is  marked  as  ita  dilatation,  and  is  always  very,conBiderabIe,  Thus  the  artli  of 
the  aorta  may  be  increased  in  length  by  some  inches,  with  a  considerable  space 
t)etween  the  origins  of  the  innominate,  the  carotid,  and  the  subclavian,  at  tht' 
same  time  that  its  walls  are  greatly  thickened,  nodulated,  and  ragged.  Some- 
times several  tubular  or  fusiform  anenrisms  are  met  with  in  the  same  vessel,  ■ 
with  healthy  portions  of  the  artery  between  them.  From  these  dilatations, 
sacculated  aneurisms  not  uncommonly  spring. 

On  examining  the  structure  of  a  fiisiform  anenrisni,  it  will  be  found  that  it 

is  composed  of  an  expansion  and  outgrowth  of  the  coats  of  the  artery.    The      i 

thickness  of  the  wall  is  maintained  by  growth  from  the  inner  and  outer 

coats,  the  middle  coat  bein^  stretched  and  atrophied  in  proportion  to  the  size 

of  the  aneurism.     The  inner  coat  presents  the  changes  already  described  as 

resulting  from  endarteritis ;  it  ia  stiff,  rugged,  and  tubercnhited  from  the 

formation   of   atheromatous   patches,    and   irequently   calcareous   plates  arc 

scattered  over  its  suriace.     The  outer  coat  is  thickened  and  composed  of 

dense  fibroid  tissue.    Microscopic  essmination  shows  that  the  middle  coat  is 

thinned  in  proportion  to  the  degree  of  dilatation.     If  the  aneurism  is  of  any 

considerable  size,  gape  are  found  here  and  there  in  which  the  middle  coat  is      i 

wanting,  the  diseased  inner  coat  coming  into  direct  contact  with  the  thickened 

outer  coat.    No  coagula  are  found  in  the  dilatation,  but  a  few  filamentorv 

shreds  of  fibrine  are  occasionally  seen  to  be  attached  to  the  inner  wall.    The 

arteries  that  are  usually  the  seats  of  fusiform  aneurism  are  the  arch  of  the 

aorta  (Fig.  ^41 ),  the  iliacs,  the  femorals 

and  occasionally  the  axillaries.     This 

particular  form    of   aneurism    oci^iirs 

most  generally  in  vessels  in  which  the 

yellow  elastic  coat  ia  largely  developed, 

and  hence  is  rarely  met  with  in  arteries 

smaller   than    the  femoral:    it  occnrs, 

however,  in  the  basilar  artery  of  the 

brain. 

The   fusifonn   dilatation,   especially 
when  seated  in  the  arch  of  the  aorta, 
may  attain  a  very  considerable  magni- 
tude, and  may  consequently  exercise 
very  injurious  pressure  on  contigu<ms 
parts,  thus  producing  great  distress  and 
danger  of  life.     It  is  usually  extremely 
chronic,   increasing   very  slowly,   and 
being  compatible   with    esistencc    for 
many  years ;  but  it  usually  destroys  the 
*'""  "k  Aorta biirau'^Tiitu'^ri™luMm '"'''''       patient  at  last,  and  may  occasion  death 
in  several  ways.    Thus,  if  it  be  situated 
in  the  aorta  death  may  take  place  from  syncope.    This  may  be  caused  by  the 
failure  of  the  inelastic  aorta  to  fill  the  coronary  arteries  during  the  diastole  of 
the  heart,  or  from  imperfect  Bupplyof  blood  to  the  brain.     Then,  again,  death 
may  result  from  pressure  on  important  parts,  as  on  the  bronchi  or  cesophagus. 
When,  however,  a  tubular  aneurism  of  the  arch  of  the  aorta  occnpies  tlif 
intraperi cardial  portion  of  the  vessel,  it  not  unfrcqucntly  happens  that,  owing 
to  the  absence  of  a  sheath  in  this  situation,  the  artery  may  rnptiu^.     It  most 
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'"•mmonlT  happcnB  that  a  fusiform  aneurism  remains  quiescent,  being  a  aource 
>  r  'liscomfort,  bnt  not  of  death,  until  the  sacculated  form  of  the  disease  springs 
^Tiffl  its  side  ;  and  then  this,  becoming  the  more  formidable  affection,  may 
4-*troy  life  in  some  of  the  ways  peculiar  to  it. 

i.  B»eetil»t«d  Aii«iirism. — By  the  succulated  aneurism  is  meant  a  tumour 

l-riitging  from  the  side  of  an  artery  or  of  a  tubular  aneurism,  with  the  inteiior 

•■'  which  it  communicates  by  a  narrow  aperture,  called  the  month  of  the  sac 

Fiff.  442).     It  is  generally  divided  into  the  Ti-ue  and  Falte  varieties. 

Ira*  ■aeeolated  AutiiTism. — By  this  is  meant  a  partial  dilatation  of  all 


AfctL    Lbstb  tfj  t^reobim. 


;.— Upper  pKrt  of  lJcaceii(U"|i 
V   opvTiEng  Ea   imgular  fri>m 


'1.-' itnu  of  the  vessel.     Its  existence  has  been  denied  ;  thus  Scarpa  doubts 

•  \a  iccnrrence  of  such  a  disease,  and  Bizot  seems  disposed  to  coincide  with 
jm.    With  these  eminent  pathologists,  however,  I  cannot  agree  :  and  though 

I  am  willing  to  admit  that  many  of  the  so-called  "  tniu  "  aneurisms  are  not 
-.  in  rc&lity,  yet  I  cannot  doabt,  from  repeated  observation,  that  Hodgson  is 
'  -'hi  in  saying  that  in  their  early  stages  sacculated  aneurisms  are  not  unfre- 
.-nlly  of  the  true  kind.  Thus,  we  occasionally  find,  as  Peacock  has  pointed 
■  -,  ni&Il  digital  pouches  springing  from  the  walls  of  some  of  the  larger 
ireriw,  through  the  whole  of  which  the  external,  middle,  and  internal  coats 

•  %Si\»-  demi >nst rated  by  maceration  t^)  exist  ;  and  in  those  aneurisms  which 
••r^  f'lTTDed  by  the  dilatation  of  a  comparatively  large  portion  of  the  arterial 
■r^II.  it  D'<t  nnfretjnently  happens  that  the  tumour  remains  of  the  true  kind 
'■r  niatt  time,  as  I  have  ascertained  by  careful  dissection.     But  after  an 

■i-5ri»m  has  attained  a  certain  size,  its  coats  become  so  fnsed  together,  and 
—  -ioaely  incorporated  with  the  ncighbonring  tissues,  that  their  precise  struc- 
'  -tv  fsnnot  lie  made  out.  Indeed,  for  a  sacculated  aneurism  to  be  of  the  true 
<  id,  I  bdieve  that  two  conditions  are  necesaiiry: — 1,  that  the  tumour  itself 

-  •naO  ;  and  '2,  that  the  month  of  the  sac  bo  of  tolerably  lai^e  dimensions. 
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Porter  says  that  he  has  never  met  with  a  true  aneurism  larger  than  a  small 
orange  ;  and,  certaiulj  none  of  those  that  I  have  seen,  provided  they  were  of 
the  sacculated  kind,  have  exceeded  this  size.  In  true  sacculated  aneurisms, 
alsOy  it  is  necessary  that  the  mouth  of  the  sac^  or  that  portion  of  it  which 
communicates  with  the  interior  of  the  artery,  should  he  of  good  size,  and  not 
bear  too  great  a  disproportion  to  the  wall  of  the  tumour.  I  cannot  conceive  a 
large  sac  with  a  small  mouth  to  be  a  true  aneurism.  But  in  all  cases  of  true 
aneiu*ism,  however  small  they  may  be,  the  size  of  the  sac  greatly  exceeds  that 
of  its  mouth.  It  is,  therefore,  clear  that  there  must  have  been  not  only 
expansion,  but  a  degree  of  hypertrophy  and  overgrowth  of  the  wall  of  the 
vessel,  just  as  in  the  tubular  aneurism,  otherwise  the  sac  would  be  thinned  in 
the  exact  proportion  of  its  expansion.  This  overgrowth  takes  place  chiefly 
from  the  outer  coat,  and,  in  a  less  degree,  from  the  inner  and  not  at  all  from 
the  middle.  When  the  sac  is  very  small  the  expanded  middle  coat  can  be 
traced  throughout  it ;  when  somewhat  larger,  patches  of  the  middle  coat  can 
be  recognized  with  wide  gaps  between  them ;  but  when  it  reaches  any  con- 
siderable size  the  greater  part  is  composed  of  dense  fibroid  tissue  in  which 
none  of  the  proper  structure  of  the  middle  coat,  and  in  most  cases  of  the  inner 
also  can  be  demonstrated. 

False  Sacculated  Aneuriezn  is  that  variety  of  the  disease  in  which  the 
internal,  or  the  internal  and  middle,  coats  have  been  ruptured,  and  are  conse- 
quently  deficient.  This  is  by  far  the  most  frequent  form  of  sacculated  aneurism, 
and  is  that  which  is  met  with  of  so  great  a  size.  In  by  &r  the  majority  of 
cases,  the  internal  coat,  and  the  innermost  layers  of  the  middle  coat,  have  been 
destroyed  by  atheromatous  degeneration,  leaving  an  erosion  or  depression  in 
the  interior  of  the  artery,  with  weaknesss  of  the  corresponding  portion  of  its 
wall,  which  becomes  expanded  by  the  outward  pressure  of  the  blood.  In 
these  cases  the  sac  is  formed  principally  by  the  outer  coat,  in  which  some 
remains  of  the  middle  may  still  be  recognized.  That  the  sac  is  formed  by 
inflammatory  new  growth  in  the  external  coat  and  not  merely  by  expansion, 
is  evident  by  its  being  thicker  than  the  corresponding  coat  of  a  healthy  artery. 
The  thickness  of  the  sac  is  increased  when  it  reaches  any  considerable  size 
also  by  adhesion  of  neighbouring  parts  to  it,  which  become  fused  into  its 
structure  as  a  consequence  of  the  chronic  inflammatory  process  set  up  roand 
the  anemism  from  the  pressure  it  exerts  on  the  surrounding  structures.  The 
formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  apeiture  in  the  external  coat  has  been 
described ;  but,  though  there  is  a  preparation  in  the  Museum  of  the  College 
of  Surgeons,  that  is  supposed  to  illustrate  this  fact,  I  doubt  the  existence  of 
such  a  form  of  the  disease,  and  after  careful  examination  think  that  the 
preparation  in  question  represents  rather  an  artificial  dissection  than  a  true 
rupture  of  this  dense  and  resisting  structure. 

A  fsisi^  aneurism  may  always  be  readily  distinguished  from  a  true  one,  by 
the  greater  magnitude  that  it  attains,  by  the  size  of  the  sac  being  out  of  all 
proportion  to  that  of  its  mouth,  and,  on  a  section  of  this  being  made,  by  the 
middle  coat  being  seen  to  terminate  abruptly  in  a  thick  and  dense  ring,  imme- 
diately around  the  mouth  and  neck  of  the  sac.  A  false  aneurism  may  either 
be  so  from  the  very  first,  the  internal  and  middle  coats  having  been  destroyed 
by  sofliening  and  erosion,  and  the  external  expanded  and  hypertrophied  into  a 
sac  :  or  it  may  originally  have  been  a  true  aneurism,  and  have  been  converted 


tDio  Cb«  falec  v'arietf  of  the  disease  by  the  giving  way  or  atrophy  of  some  of 

SnrewDB  generally  recc^nize  two  varieties  of  false  aneurism — the  circum- 
'rrM  and  the  diffuud.  By  the  Circumscribed  False  Anet^ism  is  meant  tliat 
'•am  of  tbe  disease  in  nhich  the  blood  is  still  contained  within  a  sac,  formed 
tir  ii  kut,  one  of  the  arterial  coats,  however  expanded  and  altered  in  its 
Hncnire  this  may  be.  The  term  Diffused  False  Aneurism  includes  two 
iittUKt  varieties  of  the  disease.  In  one  case  there  is  rupture  of  the  sac, 
■lib  gcDeral  and  widely  spread  extravasation  of  blood  into  tlie  areolar  tissue 
•■/die  limb  or  part  In  the  other  case  it  happens  that  the  sac  formed  by  the 
diiiMJon  and  hypertrophy  of  the  outer  coat  of  the  artery  is  ruptured,  and  the 
il-wd,  althon^  effnsed  beyond  tiiis,  is  still  confined  in  a  sac  of  condensed 

iK-iiz  tisHue,  formed  by  that  of  the  structures  into  which  the  blood  has  been 

tfued,  matted  together  with  coagalum  and  inflammatory  exudation. 
i.  nil— iiliim  Aiunriam  is  a  remarkable  form  of  the  disease,  originally 

lirscribed  by  Sliekeiton,  in  which  the  sac  is  sitnated  in  the  wall  of  the  artery 

iviwttn  its  coats.     It  originates  in  consequence  of  the  internal  coat  of  the 

ftKtl  becoming  eroded,  and  giving  way  before  any  of  that  adhesion  and 

maitiag  together  of  the  tissues  around  the  patch  has  taken  place,  which  pre- 

;tdu  the  blood  ftvm  being  forced  between  the  different  tunics  of  the  artery. 
Tbe  ni|Kiire,  although  originating  in 
ibeinurul  coat, always  extends  between 

tM  knn  of  the  middle  one,  splitting 

Uii<  up  into  two  lamina,  and  in  some 

inm  it  wparates  also  the  middle  from 

[>•«;  nLemai  tonic  of  the  vessel.    On 

'^liunining  the  artery  in  a  case  of  dis- 

>r-'.jQ!r  uiearism,  its  coats  will  always 

■K  foond  to  be  easily  separable  from  one 

»ti"cher.  and  to  be  very  lacerable,  often 

>f>t*«iing  soft  and  sodden  as  if  macc- 

iw*^     For  the    production   of   this 

<i.H«K,   indeed,    two    conditions    are 

MiMBWT :    1,  That   there   lie  athero- 

31*1001  disease  of  the  Brt«ry,'destrt)ying 

*  pTtioQ  of  the  internal  and   of  the 

•t.DOTiM«t  layers  of  the  middle  coat ; 

-vi  :.  That  there  be  also  a  general 

-'buing  of  the  tissue  of  the  middle 

'  ^  wkh  want  of  cohesion  between 

'■I*  ^Bennt  tunics  of  the  artery :  this, 

:iiJttd.  may  be  considered  ae  the  esseu- 

:iiluadition  disposing  to  the  forma-      p,    ^„    -„„„ ,,,  ,__  „    , ,,„^. 

'  o  _  Fijf.  n4, — Ruptnrf  Of  Lining  Henii>Tmne  of  Aorta, 

■ion  of  a   diBsecting  aneunam,    and         irtving  tUe  to  «  dumcubb  Anaurtim  uriiicii 

^.  '     ...  Ijomt  Into  PeriCMilium.    A.irta  much  Jil»t«l 

-OBOg   the    dueaae     to     assume     this  and  r»v«vd  with  Calummji  nam.  e>»rpt 

nihw  dian  the  saccnlated  form.  la'^^t^''"^'"  '*'"™'-  """  "  "" 

The  mptore  coutitating  dissecting 
i:&ihim  always  takes  place  longitudinally  along  the  middle  coat,  and  may 

'a  extend  to  a  veiy  considerable  distance.  Thus  it  may  reach  from  the 
-".I  of  the  aorta  to  tbe  iliacs,  or  irom  the  same  part  to  the  bifurcation  of  the 
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carotids.  The  disease  occurs,  however,  only  in  the  aorta,  and  its  principal 
branches — ^in  those  arteries,  indeed,  in  which  yellow  elastic  tissue  is  abundant 
in  the  middle  coat. 

ClMses. — Dissecting  aneurisms  arrange  themselves  into  three  distinct 
classes.  1.  In  one  class,  the  blood,  after  having  passed  for  a  distance  of 
several  inches,  or  even  more,  through  the  substance  of  the  middle  coat,  bursts 
through  the  external  coat,  and  becomes  eflused  into  the  areolar  tissue  outside 
the  vessel  and  around  the  seat  of  rupture,  or  into  the  neighbouring  cavities 
(Pig.  444).  In  these  cases,  which  constitute  the  most  common  variety  of  the 
disease,  death  usually  occurs  rapidly,  the  patient  feeling  intense  pain  along  the 
line  of  rupture,  and  felling  into  a  state  of  syncope.  2.  The  external  coat  may 
resist  the  impulse  of  the  blood,  which  consequently  continues  to  pass  between 
the  layers  of  the  middle  coat  until  it  meets  a  softened  and  atheromatous  patch, 
and  then  again  bursts  into  the  canal  of  the  artery.  In  this  form  of  the  disease, 
the  patient  may  live  for  years  after  the  occurrence  of  the  rupture  ;  the  new 
channel  that  the  blood  has  taken  becoming  lined  with  a  dense  smooth  mem- 
brane, and  resembling  closely  the  interior  of  the  artery,  from  which,  however, 
it  is  separated  by  a  kind  of  septum.  The  appearance  here  pi'esented  by  the 
vessel  has  occasionally  been  erroneously  described  as  constituting  a  double 
aorta.  3.  The  blood  may  find  its  way  between  the  laminse  of  the  middle  coat, 
but  does  not  escape  farther  by  rupture  of  the  external,  or  by  the  giving  way 
of  the  lining  membrane  of  the  vessel.  A  sac  is  consequently  formed  in  the 
substance  of  the  middle  coat,  which  may  become  chronic,  but  which  will  at 
last  rupture  externally. 

Process  of  Formation  of  an  Aneurism. — The  progression  of  the  changes 
leading  to  the  formation  of  an  aneurism  is  briefly  as  follows.  The  artei-y 
having  been  aflFected  with  chronic  endarteritis,  a  patch  of  atheromatous 
softening  forms,  and  the  lining  membrane  covering  it,  perhaps  with  a 
portion  of  the  inner  layers  of  the  middle  coat,  becomes  eroded  ;  or  the  walls 
of  the  vessel  may  be  weakened  at  this  point  without  any  destruction  of  their 
coats.  Cohesion,  however,  takes  place  between  the  tissues  of  the  vessel  at  the 
eroded  or  weakened  spot ;  and  the  outer  coat  becomes  strengthened  and 
thickened  by  the  formation  of  dense  fibroid  tissue.  Dilatation  next  takes 
place  at  this  point ;  if  of  the  entire  coats,  a  irtte  aneurism  is  formed  ;  if  of 
the  eroded  tunics,  ti  false  aneurism  occurs  :  but  if  no  cohesion  have  previously 
taken  place  between  the  different  coats  of  the  vessel,  the  blood  becomes 
efbsed  into  and  between  them,  thus  constituting  a  dissecting  aneurism. 

Structure  of  ax  Aneurism. — An  aneurismal  sac,  if  it  be  composed  of  a 
dilatation  of  all  the  coats  of  an  artery,  may  be  recognized  on  dissection  by  the 
atheromatous  and  calcareous  patches  which  are  met  with  in  the  tissues  of 
which  it  is  composed.  If  it  be  a  false  aneurism,  it  will  be  found  that  there  i^ 
little,  if  any,  of  these  deposits  in  the  walls  of  the  sac  ;  that  the  middle  coat 
usually  terminates  abruptly  at  its  mouth,  and  that  the  external  coat  is  greatly 
thickened  and  strengthened  by  newly  formed  fibroid  tissue.  An  aneurismal 
sac  may  vary  in  size,  from  a  tumour  not  larger  than  a  cherry  to  a  growth  of 
the  magnitude  of  a  cocoa-nut  or  large  melon.  The  mouth,  which  is  oval  or 
round  in  shape,  varies  greatly  in  size,  being  always  very  small  in  proportion 
to  the  sac.  Usually  the  interior  of  an  aneurismal  sac  contains  a  quantity  of 
colourless  fibrin,  arranged  in  concentric  laminae  of  but  moderate  thickness  ; 
these  laminae  of  fibrine  are  of  a  pale-buff  colour,  dry,  and  somewhat  brittle 
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vbere  they  are  most  cloHcif  applied  to  the  wall  of  the  eac  ;  the  more  external 
vm  firet  deposited,  and  occasionally  are  foand  to  have  undergone  a  ifind  of 
fjttT  de^neration ;  as  we  appronoh  the  interior  of  the  vessel,  they  become 
-"fter  aod  more  coloured,  and  at  last,  iu  the  centml  portions,  dark  masses  of 
'iQSnlnm  are  often  met  with. 

This  coloarlese  laminated  fibrin  was  termed  by  Broca  the  active  clot  as  it  is 
•itrposted  only  when  the  blood  is  in  motion  in  the  sac  of  the  aneurism.  It  is 
fnHDcd  in  the  same  way  as  a  colourless  thrombus  in  a  diseased  vein  (see 
]<.  M).  the  first  step  in  the  process  being  the  adhesion  of  a  layer  of  white 
'  >r|K»cles  to  the  diseased  surface  of  the  anenrismal  sac.  These  disintegrate, 
uml  thus  determine  the  formation  of  a  layer  of  fibrin.  The  microscopic 
'tamination  of  recent  laminated  clot  shows  the  presence  of  nunicrons  white 
•nrpnscks  which  have  escaped  disintegration  between  the  layers  of  fibrin.  It 
:*  tboQfbt  l>y  some  phvsiologists  that  possibly  these  are  of  a  different  nature 
^>  ibtM:  which  take  part  in  the  proceas  of  coagulation.     In  the  older  layers  of 

•  lit  Qo  oorpiucleti  are  recognizable,  but  much  fatty  and  granular  matter  is 
liwaTB  found,  which  may  have  resulted  from  their  disintegration.  The  part 
I'Uyed  by  the  adhesion  of  the  corpuscles  in  the  formation  of  laminated  fibrin 
•-^pluns  the  infinencc  of  retardation  of  the  blood-stream  on  its  formation. 
In  Ibnform  aDeorianis  in  which  the  flow  of  blood  is  rapid  throughout  the 
<iilat«d  vewel,  adhesion  takes  place  with  difficulty,  and  no  clot  is  usually  found, 
while  in  Mcculated  aneurisms  in  which  the  movement  of  the  blood  is  Tieces- 
■ainly  muth  slower,  laminated  fibrin  is  always  abundantly  deposited.  It  will 
"-  Bft<.-nrard8  aeen  that  those  modes  of  treatment  by  which  the  flow  of  blood 
'  nrogb  the  sac  is  retarded,  exert  the 

■  ■•It  powerful  influence  in  determin- 
••■•  the  d(.-{iosit  of  layers  of  clot.     The 

•  ■■JiHir  of  the  clot  varies  indifferent 
I  in-*:    the   more  rapid  the  flow  of 

■  ■-■!,  the  fewer  red  corpuscles  will  be 

•  titan;rW  in  the  coagnlum,  the  slower      , 
tc    ia    the   darker   the    clot    will    be. 

■  '<>m)>lete  axTvfX.  of  the  circulation  leads 
''■  the  formation  of  an  ordinary  dark 
'■;.-- l-cl>x,  exactly  hke  that  produced 
whc-n  bknd,  withdrawn  from  the  body, 

•  kllowed  to  coagulate.  Clot  of  this 
L'ImI  i«  always  found  post-mortem  iu 

:  -1^  middle  of  the  sac  of  the  aneurism,  ,                  ~ 

And  IN  then  formed  probably  imme-  ''t™jMtin^K"Sin«t(Md"!Jotmri*!ir"m™ 

■  iiately  befim  or  after  death.    Those  r!;;^ir,^tii^"nftt^S!S?SVnl;:'iri  ™''^^^ 
-iM«]««  cif  treatment  which  completely 

:>m«  the  flow  of  blood  into  the  sac  cause  the  formation  of  a  similar  coagnlnm. 
I;  ia  the  /^tttriv^  clot  of  Broca. 

The  byeni  of  fibrin  in  the  laminated  olot  arc  more  or  less  concentrically 
.rrsoeed.  but  no  single  lamina  reaches  over  the  whole  sac.  The  older  layers 
i*»r  rridcnne  of  having  been  formed  when  the  sac  was  smaller  and  sub- 
-  (BBiily  flattened  out  against  the  enlarged  walls  of  the  sac  (Fig.  445).  The 
'irprjpit  of  laminated  fibrin  exerts  a  powerful  influeni-c  in  preventing  the 
■■«.  ispid  increase  of  the  tnmonr.    The  lining  of  the  walls  of  the  sac  with 
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Buch  a  tough  and  elastic  material  as  the  stratified  fibrinc,  must  greatly 
tend  to  deaden  and  break  the  force  of  the  wave  of  blood  that  Ib  projected 
against  what  would  otherwise  be  an  unprotected  membrane.  Another  great 
pnrpose  it  serves  to  lessen  is  the  capacity  of  the  sac,  and  thus  to  diminiith 
the  pressure  on  surrounding  parts,  the  distending  force  of  the  aneurism 
being  proportional  to  the  area  of  the  sac  as  well  as  to  the  force  with 
which  the  blood  is  driven  into  it.  In  those  cases  in  which  the  laminated 
iibrine  is  small  in  quantity  or  altogether  deficient,  the  aneurismal  tumour 
rapidly  increases  with  a  forcible  pulsation  that  is  not  met  with  in  other 
circumstances.  The  dark  coagulum  or  passive  clot  of  Broca  is  a  less  efficient 
support  to  the  wall  of  an  aneurism  than  the  colourless  or  active  clot.  It  is 
much  softer  in  consistence,  and  at  first  contains  a  considerable  amount  of 
scrum  ;  this  gradually  squeezes  out  as  the  clot  contracts  and  thus  it  becomes 
considerably  diminished  in  bulk.  If  the  clot  completely  fills  the  sac  this 
contraction  may  possibly  be  followed  by  the  re-establishment  of  a  cavity,  bat 
the  experience  of  some  of  the  modem  modes  of  treatment  shows  that  it  is 
not  very  likely  to  occur,  the  contraction  of  the  clot  being  accompanied  by  a 
corresponding  diminution  in  the  size  of  the  sac,  chiefly  due  to  the  pressure  of 
the  surrounding  structures.  The  clot  fiirther  diminishes  firom  the  disintegra- 
tion of  the  red  corpuscles  which  form  the  chief  part  of  its  bulk.  As  thi? 
takes  place  it  becomes  decolourized^  and  thus,  if  the  sac  is  only  partly  filled 
by  a  dark  clot,  this  becomes  flattened  out  and  finally  forms  a  layer  indistin- 
guishable from  the  laminae  of  colourless  fibrin. 

PvMMiire-Sffaets. — ^As  the  sac  of  an  aneurism  enlarges,  it  exerts  injurious 
and  often  fiital  effects  by  its  pressure  upon  contiguous  parts.  These  pressurv- 
effects  deserve  attentive  study,  as  they  constitute  an  important  and,  in  some 
instances,  the  sole  element  in  the  diagnosis  of  aneurism.  The  pressure  ou 
the  surrounding  parts  increases  with  the  size  of  the  sac.  Dr.  W.  H.  Stone 
thus  describes  the  influence  of  increase  in  size  on  pressure.  '^  The  hydrostatic 
force  rises  rapidly  as  the  sac  enlarges  ;  in  &ct  in  a  modified  geometrical  ratio 
as  against  a  simple  arithmetical  increase  of  the  hearths  impulse.  We  are 
thus  from  the  first  losing  ground,  and  the  malady  is  gaining  on  us  accordin<r 
to  some  simple  function  of  the  fundamental  law  of  equality  of  pressure  in  all 
directions.  Haughton  estimates  the  haemostatic  pressure  of  the  blood  in  the 
human  arteries  as  equal  to  a  column  of  9*923  feet.  Taking  the  aneurism  liS 
of  3  inches  in  diameter,  its  internal  surface  will  be  28*27  square  inches, 
which  gives  a  tension  of  12*24  pounds.  If  the  sac  rises  to  4  inches  diameter, 
this  increases  to  50*26  inches  of  surface  and  to  a  tension  of  nearly  25  pounds/* 

One  of  the  most  common  pressure-efiects  of  aneurism  is  the  cK.*currence  of 
oedema  of  the  limb  or  part,  owing  to  the  compression  exercised  by  the  tumour 
upon  the  large  and  deep  venous  trunks  in  its  vicinity.  The  consequent  ob- 
struction to  the  venous  circulation  in  the  interior  of  the  limb  may  give  hm* 
also  to  a  distended  or  varicose  condition  of  the  subcutaneous  vessels,  and  in 
some  instances  it  may  even  go  on  to  the  production  of  gangrene.  The  pn«- 
snre  of  the  sac,  also,  on  neighbouring  art^-iss,  or  even  on  the  upper  part  of 
the  very  vessel  from  which  it  springs,  and  its  interference  with  Che  genend 
capillary  circulation  of  a  part,  is  commonly  associated  with  compression  of  tlie 
veins,  and  may  considerably  increase  the  ill-consequences  resulting  from  it. 
The  preHure  upon  a  neighbouring  artery  may  go  on  to  perforation  of  the 
vessel  by  the  sac,  and  so  a  communication  between  the  two  may  be  act  np  ; 
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JioB  aneoriiin  of  the  aorta  has  been  knoim  to  perforate  and  communicate 

"iih  the  palroonarf  artery.    By  its  pressure  upon  neighbouring  ntrvts,  an 

urariiiDal  nc  may  give  rise  either  to  great  pain  in  the  part  supplied  by 

them,  or  to  diotarbance  of  their  function  ;  the  nerves  themselves  becoming, 

in  nme  cases,  expanded  or  flattened  ont,  and  ribbon-like  (Fig.  446),  and 

in  other  instances  tortuous  and  wavy,  being  considerably  elongated.     The 

pain  in  tbc  nerves  is  often  one  of  the  earliest  signs  of  the  existence  of  an 

aararam.     The  pain  is  usually  of  two  kinds :  it  is  either  lancinatiug  and 

radioing  along  tJie  course  of  the  nerve  that  is  compressed  ;  or,  when  the 

tnmoar  pnases  severely  upon  neighbouring  parts  and  tissues,  more  especially 

A  It  give  rise  to  erosion  of  the  bones  (as  in  Fig.  446),  an  aching,  burning, 

tcving,  or  boring  sensation  is  often  experienced  in  the 

part  subjected  to  the  pressure.    In  other  cases,  again, 

important  modifications  in  the  function  of  parts  take  I 

pbce,  in  conseqiMDce  of  the  pressure  that  is  ezeroiaed 

ipuo  their  nerves.    Thus,  for  instance,  the  compression 

'f  tbe  Rcnrrcnt  laryngeal  nerve  will  occasion  hoarseness 

•f  Toioe  and  difficulty  of  breathing,  depending  on  spasm 

<  -r  pantytis  of  the  abductors  of  the  vocal  cords.    On 

'.\ve  bene*  aa  aneurism  may  produce  very  important 

'  ITecU  by  its  pressure,  often  eroding  deeply  the  osseous 

:  taaoe.     If  Che  bone  be  a  flat  one,  as  the  sternum,  the 

.iDemiBii  may  perforate  it  by  making  as  smooth  and 

r-iond  a  bole  in  it  as  if  this  had  been  worked  by  the 

-rvphioe.     Glandular  organs  and  i/uir  dwtt  in  the 
i-iehbonrfaood  of  aneurisnts  suffer  the  most  injurious 

-  ffifita  from  the  pressure  of  these  tumours,  their  fiinc- 

'-•■oa  being  arrested,  and  the  passt^e  of  their  secretions 
t.tafeied  with  ;  so,  also,  by  the  pressure  exercised  on 

')'■  traeMea  and  oMphofftu,  respiration  and  deglutition 

-.My  be  scrioosly  impeded. 

Nuwbsbl — Aneurisms,  though  usually  single,  are  not     ng.  44«.-Fiitti!niiig  ud 

very  nnfivqaently  multiple.    There  may  be  more  than       ^i''|Sf™°'by^^"S^ 

■  .r)«  tmDoar  of  Uiis  kind  in  the  same  limbj  thus  the       ^°  abbutUdi  o(  uw 
:  lac  and  femoral  arteries  on  the  same  side  may  both 

->•  wAeuA.    In  other  cases,  corresponding  arteries  in  opposite  limbs  are 

'  -.e  aeat  of  aoenrism ;  thus   the  two  popliteals  are  not  uni^uently  found 

'"  be  the  neat  of  this  disease,  and  occasionally  an  aneurism  may  exist  in 

'  -i*  of  the  bmbs,  and  others  in  the  arteries  of  the  interior  of  the  body. 

NnMcrooB  aneariamal  tnmonrs  are  at  times  met  with  in  the  same  person; 
Pdletan    records  a  case  in  which    no   fewer    than    sixty-five  were 


I>rKATios. — The  duration  of  an  aneurism  varies  very  greatly.  In  young 
'nil-blooded  penons  it  oft«n  makes  prepress  with  great  rapidity  ;  whereas  in 
- !  I«Tij  people  of  feeble  constitutions,  in  whom  it  is  accompanied  with  more  or 
■  14  <feblicy  of  the  heart's  action,  the  disease  may  assume  a  very  chronic 
'■Tn  ;  thoa,  Hodgson  relates  the  case  of  an  aneurism  of  the  femoral  arteiy  of 
;vBtj  yesrs'  doistion.  Hnch  also  will  depend  on  the  situation  of  the 
K^viimia.  the  aixe  of  the  mouth  of  the  sac,  and  the  relation  of  the  sac  to  the 
'»;<al«  of  the  Mood  into  it ;  the  larger  and  more  direct  the  mouth  of  the 
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tumour,  the  more  readily  will  the  blood  be  projected  iuto  it  at  each  impuiRe  of 
the  heart,  and  the  more  quickly  will  the  tumour  expand. 

Symptoms. — The  Bymptoms  of  an  aneurism  are  of  two  kinds :  1.  Those 
that  are  peculiar  to  this  diBease  ;  and  2.  Those  that  are  simply  dependent  on 
the  presence  of  the  tumour  occasioned  by  the  enlarging  sac.  The  peculiar  or 
pathognomonic  signs  are  those  that  are  dependent  on  the  communication  of 
the  sac  with  the  artery ;  they  consist  of  signs  afforded  by  the  manual  aud 
auscultatory  examination  of  the  tumour  ;  those  that  are  de])endent  on  the 
mere  size  of  the  growth  are  the  pressure-effects.  It  is  of  course  only  in 
external  aneurisms  that  those  signs  which  are  ascertainable  on  manual  exami- 
nation of  the  tumour  can  usually  l)e  recognized.  In  internal  aneurisms,  in 
the  majority  of  cases,  the  auscultatory  signs  and  the  pressure-effects  afford  the 
best  indications  of  the  presence  and  nature  of  the  tumour ;  though,  when  this 
approaches  the  surface,  much  information  can  Ije  gained  by  palpation. 

UjwpUnmm  of  External  CireuiUMnibed  Aaenzini. — The  tumour  is 
usually  round  or  oval,  distinctly  circumscribed,  and  situated  upon  and  in 
close  connection  with  some  large  artery.  It  is  at  first  somewhat  compressible, 
but  afterwards  becomes  more  and  more  solid  as  fibrin  is  defuisited  in  it.  The 
most  marked  sign  is,  perhaps,  the  jndmiion  that  is  felt  in  it  from  the  very  first. 
This  is  of  a  distensile,  eccentric,  and  ex])anding  character,  separating  the  hands 
when  laid  upon  each  side  of  the  tumour,  by  a  distinct  impulse  from  within 
outwards.  The  pulsation  is  most  forcible  in  an  aneurism  in  which  there  is 
but  little  laminated  fibrin  ;  and  as  this  increases  in  quantity  the  pulsaticm 
gradually  loses  its  tense  expanding  character,  being  converted  into  a  dead  thwK 
and  in  some  cases  ceasing  entirely.  When  pnlsjition  is  obscure,  the  compn»- 
sion  of  the  artery  below  the  sac  will  cause  it  to  become  more  distinct,  or  it 
maybe  increased  in  distinctness  by  elevating  the  limb  or  part  affected.  When 
the  artery  above  the  sac  is  compressed,  the  flow  of  blood  into  the  tumour  is 
necessarily  arrested,  and  a  considerable  quantity  of  its  more  fluid  contents  may 
be  squeezed  out  by  gentle  pressure.  If  the  hands  be  then  laid  upon  each  side 
of  the  tumour,  and  the  pressure  suddenly  taken  off  the  artery,  the  bk>od  will 
be  found  to  rush  into  and  distend  the  sac  by  a  sudden  stroke,  sepaiBting  the 
hands  from  one  another.  This  may  l)e  looked  upon  as  one  of  the  mnst 
charactcriHtic  signs  of  aneurism. 

The  bruit  or  sound  emitted  by  the  blood  in  its  ])a8sage  through  an  ani^u- 
rismal  sac  was  first  noticed  by  Ambrose  Pare.     It  varies  much  in  chamottr. 
being  usually  loud,  rasping  or  sawing — loudest  and  roughest  in  tuliular  aneu- 
risms.   Occasionally  the  bruit  is  double,  and  if  so,  it  clearly  imlicatos  tlu* 
sacculated  nature  of  the  aneurism.     It  is  ]K)ssible,  however,  that  when  gn^at 
aortic  regurgitation  is  present,  the  backward  current  of  blood  in  the  larp 
vessels  might  give  rise  to  a  feeble  diastolic  murmur  in  a  fusiform  anennsm. 
In  many  cases  it  is  altogi^ther  absent  ;  this  especially  happi^ns  in   Racculat«il 
aneurisms  with  small  mouths,  or  in  those  that  are  much  distendiKl  with  coa^iui 
and  blood.    The  absence  of  sound,  therefore,  in  a  tumour  must  not  Ite  taken 
as  a  proof  that  it  is  not  an  aneurism.    The  sound  is  usually  Itest  hoard  in 
aneurisms  that  aire  not  too  fiiUy  distended  with  blood  ;  indeetU  it  is  usuallv 
most  distinct  when  the  sac  is  partially  emptied.    Thus,  for  instance^  it  n<it  un- 
fVequently  happens  that,  in  an  aneurism  of  the  ham  or  thi?h  no  hrnit,  or  l»ut 
a  very  faint  one,  is  audible  so  long  as  the  patient  is  standing  :  hot  if  he  liv 
down,  and  elevate  the  limb  so  as  to  partly  empty  the  stic,  tln^n  it  may  bi 
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li^tinctlj  heard.  Another  sign  of  considerable  importance  consists  in  the 
Uminutian  in  the  size  of  the  tumour,  and  the  cessation  of  the  pulsation  and 
Wuii  on  compressing  Uie  vessel  leading  to  the  sac,  and  the  immediate  and 
<«dden  retnrn  of  these  signs  on  removing  tlie  pressure  from  the  artery. 

Maaj  of  the  symptoms  that  have  just  been  described  are  peculiar  to  and 
iheir  combination  is  characteristic  of  aneurism,  being  dependent  on  the  com- 
uionication  that  exists  between  the  artery  and  the  sac.  Those  that  result  from 
tfk*  preasare  of  the  sac  upon  neighbouring  parts  are  common  to  aneurism  and 
:«>  Any  other  kind  of  tumour ;  but,  though  not  of  so  special  a  character  as 
th*iee  that  have  just  been  described,  they  are  of  considerable  importance  in 
•l*^ermining  the  nature  of  the  disease  when  taken  in  conjunction  with  the 
♦  :her  symptoms. 

Sffltptonui  of  DiAisad  Aneiiriflm. — ^When  a  sacculated  circumscribed 
latrohan  becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  still 
:->ande«i  by  the  tissues  of  the  limb,  the  patient  experiences  a  sudden  and  acute 
rain  in  the  part,  and  usually  becomes  pale,  cold,  and  faint.  On  examination, 
I  viil  be  found  that  the  tumour  has  suddenly  and  greatly  increased  in  size,  at 
theaune  time  that  it  has  lost  its  circumscribed  and  distinct  outline.  The 
frakation  and  bruit  become  materially  diminished  in  force  and  in  distinctness, 
havin;:  rw^ed  as  it  were  from  the  surface,  and  may  disappear  altogether.  The 
limb  m^ij  also  become  oedematous,  or  may  suffer  in  other  ways  from  the  diffused 
eftctF  of  the  pressure  of  the  aneurismal  swelling  upon  the  neighbouring  veins 
and  tiisaesL  At  the  same  time,  the  circulation  in  it  being  greatly  obstructed, 
the  Umh  may  become  cold  and  livid,  and  a  sensation  of  weight  and  general 
inatiiity  will  be  experienced  in  it.  In  these  circumstances  the  aneurismal 
•^wfUing  ugaally  becomes  harder,  in  consequence  of  the  coagulation  of  the  blood 
in  tb<.'  areolar  tissue  around  the  sac  ;  by  which  indeed  the  further  extension  of 
ihe  disease  is  arrested,  and  a  fresh  boundary  is  often  formed,  so  as  to  limit  the 
«-x:rAvuated  blood*  If  it  be  left  to  itself,  the  tumour  will  now  usually  increase 
r»{*idlT  in  size,  sometimes  without,  sometimes  with  much  pulsation,  so  that  at 
la^  It  may  so  obstruct  the  circulation  through  the  limb  as  to  occasion  gangrene. 
Tne  tennon  caused  by  the  rapid  increase  of  the  tumour  excites  more  or  less 
^T.'"  inflammation  in  the  surrounding  structures.  As  it  advances  towards  the 
*  .rfsto'^,  the  skin  covering  it  becomes  thinned  and  reddened,  the  tumour  be- 
•-■'fm-a  •-•ft  and  semi-fluctuating,  owing  to  the  coagulum  breaking  down,  and 
-ventcaliy  external  rupture  will  ensue. 

In  4»me  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
rtTamed  bUiod.  instead  of  being  limited  by  the  surrounding  areolar  tissue,  be- 
"fTtkH^  fioddenlv  and  widely  extravasated  into  the  substance  of  the  limb.  When 
:r.>  uDK^urd  accident  happens,  the  shock  and  local  disturbance  are  very  great, 
&tid  v^  patient  is  suddenly  seized  with  a  very  severe  lancinating  and  numbing 
«a:n  to  the  part.  The  pain  is  most  severe  in  those  cases  in  which  the  rupture 
-^£"«  ]4ftce  ander  the  deep  fasciae,  by  which  the  effused  blood  is  tightly  bound 
•:"wn  :  and  it  may  be  so  severe  as  to  occasion  syncope.  In  other  instances, 
Tknicew^  <K*eur8  from  the  sudden  escape  of  blood  from  the  current  of  the  cir- 
rolatioD  into  the  substance  of  the  part,  being  most  marked  in  those  instances 
iQ  which  the  blood  is  suddenly  and  largely  effused  into  the  areolar  tissue.  If 
U«&  extravasation  happen  in  a  limb,  this  will  become  greatly  swollen,  hard, 
ftcmvny,  and  coid.  The  auperflcial  veins  are  congested,  and  the  circulation  in 
:£«e  Irjwer  parts  of  the  member  is  soon  completely  arrested  by  the  pressure 
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of  the  extravasated  and  scmi-coagalated  blood  upon  ita  vessels,  more 
particularly  the  large  venous  trunks.  In  consequence  of  this,  gangrene 
of  a  moist  kind  usually  makes  its  appearance,  and  speedily  destroys  the 
(Kitient's  life. 

DiAGXOSis. — The  diagnosis  of  aneurism  may  in  many  cases  be  effected  with 
the  greatest  ]K)6sible  ease  by  a  student  in  surgery ;  in  other  instances  it  reriuires 
a  vast  amount  of  care,  and  the  most  experienced  judgment,  to  come  to  acomn^t 
conclusion  as  to  the  nature  of  the  tumour.  This  is  easily  done  when  the  aneu- 
rism is  superficial,  recent,  and  circnmBcribcd,  the  blood  in  it  being  fluid,  and 
all  the  signs  of  the  disease  well  marked.  The  diagnosis  is  often  replete  with 
difficulty  when  the  aneurism  is  deeply  seated,  or,  if  external,  when  it  is  old  and 
filled  with  coagula ;  also,  if  acute  inflanmfiation  or  suppuration  have  taken 
place  about  it,  or  if  it  have  l)ecome  diffused. 

In  effecting  the  diagnosis  of  aneurism  we  have,  in  the  first  place,  to  ascertain 
the  existence  or  absence  of  a  tumour ;  and,  afler  this  has  been  done,  to  ascertain 
whether  it  be  aneurismal  or  of  some  other  character.  Both  |)oint8,  the  latter 
especially,  are  difficult  to  determine  in  internal  aneurisms ;  in  the  external,  the 
doubt  is  not  as  to  the  presence  of  a  tumour,  but  as  to  its  nature.  The  iumourg 
with  which  aneurisms  may  be  confounded  may  conveniently  be  divided  into 
two  cLisses — those  that  do  and  those  that  do  not  pulsate. 

S¥«ry  yvLntlBg  tumour  is  not  aa  ftaovrism.  Thus  there  may  l)e 
pulsation  in  various  kinds  of  eneephahid  tumour  or  soft  sarcoma,  or  in  ^owth 
composed  of  nctvoid  tissue.  In  such  cases  as  these,  many  of  the  signs  of 
aneurism  are  present ;  thus  the  size  of  the  tumour  may  be  diminished  by 
compression,  and  the  distinct  influx  of  blood  into  it  may  be  felt  on  the  re* 
moval  of  the  pressure,  the  tumour  returning  to  its  original  size  with  a  soft 
swelling  pulsation  :  there  may  also  be  a  bruit,  often  of  a  loud  and  distiiu  t 
character.  But  these  tumours  may  generally  be  distinguished  from  aneuri^iiw 
in  not  being  quite  so  distinctly  circumscril)ed — in  Ixsing  soft,  spongy,  and 
elastic,  without  the  sensation  of  fluid  that  is  met  with  in  some  forms  of 
aneurism,  or  of  solid  coagula  that  occurs  in  others.  Again,  the  bruit  is  either 
soft,  blowing,  and  more  prolonged,  or  else  sharp  and  superficial ;  the  pulsation, 
also,  i&  not  so  distinct,  and  is  more  of  the  nature  of  a  genernl  swelling  and 
heaving  of  the  tumour  than  of  a  distinct  thump.  Murh  light  is  occa- 
sionally thrown  upon  these  affections  by  their  being  met  with  in  situations 
where  aneurism  ctinnot  occur,  from  the  absence  of  any  arteries  of  sufficient 
size  to  give  rise  to  it,  as,  for  instance,  on  the  head  of  the  tibia  or  the  side  of 
the  pehis  ;  but  if  a  tumour  of  this  kind  be  situated  upon  or  under  a  large 
artery  in  the  usual  site  of  an  aneurism,  then  the  diagnosis  is  certainly  repleU* 
with  difficulty,  and  cannot  indeed  in  many  cases  be  made.  8evend  instances 
have  oocurred,  in  which  Surgeons  of  the  greatest  skill  and  experience  (as 
Outhrie  and  Stanley)  have  ligatured  arteries  on  the  supposition  that  they  hwA 
to  do  with  aneurism,  when  in  reality  it  was  one  of  the  pulsating  tumours  joft 
mentioned  that  closely  simulated  it. 

Pulsation  may  be  communicated  to  a  tuinour  of  a  fluid  characin  seated 
upon  an  artery  ;  here  the  diagnosis,  though  often  difficult,  is  more  readily 
made  than  in  the  last  caae.  Attention  to  the  history  of  the  case,  to  the  im* 
ponibility  of  diminishing  the  timiour  by  pressure,  either  directly  uiK)n  it  or  on 
the  artery  leading  to  it,  its  fluctuation,  and  want  of  circumscription,  will 
usually  point  out  its  nature.     Especial  attention  should  likewise  be  paid  to  the 
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facte  that  the  pnlsation  is  a  distinct  heaving  np  and  don-a  of  the  tumour,  and 
Qeither  eccentric  nor  digtensile,  and  that  the  swelling  may  often  be  wholly  or 
pMxly  Bepant«d,  by  raising  it  up,  from  the  artery  lying  beneath  it.  By  at- 
tention to  these  points,  abscesses  in  the  axilla,  nnder  the  pectorals,  nt  the  root 
•if  the  neck,  and  in  other  situations  where  pulsation  may  readily  be  com- 
i&inucaled  to  the  flnid  maes,  can  be  distingoished  from  aneurisms ;  yet  errors  in 
daenooB  have  happened,  and  will  continne  to  do  so,  from  the  intrinsic  difficulty 
of  tbtse  cases,  and  from  no  want  of  skill  or  care  on  the  part  of  the  Surgeon:  and 
thoM  «ill  be  most  charitable  in  their  criticisms  of  the  mistakes  of  others,  who 
hare  most  frequently  had  occasion  to  ex- 
pm«ioe  these  difficulties  in  their  own 
practice. 

TvKOvxs  that  do  not  pnlaate,  either 
by  iheir  own  vessels  or  by  those  that  lie 
iK-oeatb  them,  are  not  so  readily  con- 
f'tuided  with  anenrism  as  the  class  of 
aifections  that  has  jnst  been  described. 
Tel  it  most  be  home  in  mind,  that  in 
hjtne  uuunccs  even  aneurisms  do  not 
pulfAte,  t^  but  very  indistinctly  so, 
hftving  ii^cume  filled  with  a  dense  and 
!inD  rntttniliini.  ThenoD-pulsatinc^tumours  < 
thitt  rhiefly  require  attention  are  glandu- 
iii:  or  IMifroid  swellings,  seated  over  the 
•-arotid  an«T7  at  the  root  of  the  neck,  or 
1  the  piiplitcal  Bpac«.  If  these  be  of  a 
duid  character,  their  fluctuation,  nnvary- 
;  -i-z  nse.  »oA  the  want  of  pulsation  in  them, 
«.  iSi-i«ntlT  indicate  that  they  are  not  con- 
-.•^cted  with  the  artery,  firom  which  they 
'i^TaboftBr|Qently  be  separated,  and  npon 
rbich  they  may  be  distinctly  moved.    If 

—  Hid.  they  are  osually  irre^lar  and  nodu-  'i«-  «r.— steuonofAiHiirimi  nf  ruif  nndw. 
i^ted  ootbe  forfiice,  and  can  fhN]uentlybe  moHf.  ''■ 
'i«taefaed  by  the  fingers  being  passed  ^riS!^"!! 
.  odoneath  them  and  raising  them  fh>m 
'.t«  aobjacent  venel.  There  is  much  danger  of  mistaking  a  consolidated 
aarnnam  which  is  nndergoing  or  has  undergone  spontaneons  cure,  and  in 
whtcfa  tbnc  is  consequently  no  pulsation,  for  a  solid  tumour  of  some  kind.  I 
sxve  known  one  instance  in  which  the  thigh  was  amputated  for  a  very  painful 
-AtA  uniMor  of  the  popliteal  space,  which  proved  on  dissection  to  be  a  con- 
••  -JidaTud  meiuixai  pressing  upon  the  posterior  tibial  nerve  (Fig.  447). 

AfwnriHoa,  more  particularly  those  that  are  diffused,  have  not  unfreqnently 
••«ni  iniiuken  for  abicestee  ;  and  it  is  no  very  uncommon  thing  for  a  Surgeon 
'..>  be  called  to  an  aneurism  which,  under  this  supposition,  has  been  diligentiy 
ur^itxd,  or  painted  with  iodine.  I  have  twice  ligatured  the  external  iliac  for 
aKarinna  of  the  groin  that  had  been  mistaken  for  abscesses.  Occasionally, 
'^  mon  fatal  emir  has  been  committed  of  puncturing  the  tumour  with  the 
•rjew  of  letting  oat  pus,  when  none  appeared,  and,  either  immediately  or  aft«r 
k  hpK  et  a  few  faoun,  profose  arterial  htemorrhage  ensued.    That  this  acci- 
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dent  may  arise  from  the  intrinsic  difficulties  of  the  diagnosis,  is  evident  from 
the  &ct  that  it  has  happened  to  such  Surgeons  as  Desault,  Pelletan,  Dupujtren, 
Pirogoff,  and  many  others.  I  have  once  seen  this  accident  occur  to  a  Surgeon 
of  considerable  experience,  who,  mistaking  a  diffused  popliteal  aneurism  for  aa 
abscess,  opened  it  with  a  bistoury,  but  finding  no  pus,  applied  a  poultice ; 
alarming  hsemorrhage  ensued  in  about  forty  hours,  and  I  amputated  the  thigh 
on  the  second  day  after  this  untoward  occurrence. 

The  difficulty  in  diagnosis  is  especially  apt  to  occur  in  those  aneurisms 
which,  having  become  diffused,  have  ceased  to  pulsate,  have  no  bruit,  are 
elastic,  softened,  and  diffluent  to  the  feel,  and  in  which  the  skin  has  become 
reddened  and  inflamed  by  pressure  from  within.  It  is  only  by  careful  atten- 
tion to  the  history  of  the  case,  and  by  skilful  manipulation,  that  the  true  nature 
of  the  tumour  can  be  made  out.  But  an  aneurism  may  actually  become 
associated  with  an  abscess  in  one  or  two  ways.  Thus  it  may  suppurate,  the 
inflammation  taking  place  in  the  areolar  tissue  around  it,  with  swelling, 
redness,  oedema,  and  heat  of  the  integumental  structures,  increase  of  size  in 
the  tumour,  and  probably  solidification  of  it.  If  this  abscess  be  opened  or 
allowed  to  burst,  dark  grumous  pus  will  escape,  followed  by  coagula  and 
masses  of  broken  down  decolourized  fibrine,  and  sometimes  accompanied,  but 
more  usually  followed  after  a  lapse  of  some  hours,  by  a  free  and  perhaps  fatal 
discharge  of  florid  blood. 

Another  form  of  combination  between  abscesses  and  aneurism  consists  in  the 
opening  of  an  artery  by  ulceration  into  the  ca\ity  of  an  abscess,  so  that  the 
blood  is  projected  directly  into  this  from  the  opened  vessel.  In  cases  of  this 
kind — of  which  the  instance  that  occurred  to  Listen  is  a  good  example — 
we  have  the  ordinary  signs  of  abscess,  usually  of  a  chronic  character,  to  which 
those  of  an  aneurism  are  generally  superadded  suddenly,  with  great  increase  in 
the  bulk  of  the  tumour.  This  accident  has  been  observed  chiefly  in  abscess  of 
the  neck,  opening  up  a  communication  with  the  carotid  artery. 

With  rhenmatini  and  neuralgia  it  would  at  first  appear  to  be  difficult  to 
confound  an  aneurism,  but  in  practice  it  is  not  so.  I  have  known  several 
cases  in  which  the  lancinating  pains  of  aneurism,  more  especially  when  the 
tumour  was  internal,  have  b^n  mistaken  and  treated  for  rheumatic  or 
neuralgic  affections ;  and  I  have  even  known  the  pain  occasioned  by  the 
presence  of  a  large  aneurism  of  the  thigh  treated  for  several  weeks  as 
rheumatism.  In  a  large  proportion  of  popliteal  aneurisms  the  patient  first 
presents  himself  complaining  of  rheumatic  pains  in  the  knee ;  in  fact  so 
frequently  is  this  the  case  that  it  is  a  good  rule  whenever  a  patient  complains 
of  obscure  pain  in  that  joint,  to  examine  the  ham  for  an  aneurism  as  the  first 
step  in  making  a  diagnosis.  In  such  cases  as  these,  it  is  of  course  obvious 
that  a  little  care  and  proper  examination  will  usually  serve  to  enable  the 
Surgeon  to  avoid  an  error.  The  aneurismal  may  be  distinguished  from  the 
rheumatic  pain  by  its  having  a  twofold  character — being  both  lancinating 
and  intermittent,  as  well  as  continuous,  aching,  and  burning.  When  this 
kind  of  pain  is  persistent,  especially  about  the  back,  the  side  of  the  head  aud 
neck,  or  arm,  it  ought  always  to  cause  the  Surgeon's  attention  to  be  directed 
to  the  condition  of  the  neighbouring  large  vessels. 

Tebminations. — Spontaaeoiui  Cure  of  an  aneurism  is  of  very  rare  occur- 
rence. The  manner  in  which  it  happens  has  been  especially  and  ably  studied 
by  Hodgson,  and  more  recently  by  Bellingham ;  and  the  pathology  of   thia 
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process  is  of  considerable  interest,  from  its  bearing  npon  the  cure  of  the  disease 
hr  mrgical  operation.  The  spontaneous  cure  may  accidentally,  though  very 
r.&rely«  occor  by  inflammation  of  the  aneurism  and  consequent  obliteration  of 
I'.e  artery  (see  Sapporation  of  Sac) ;  but  most  frequently  it  is  by  the  gradual 
«i»*po«ition  of  laminated  iibrine  in  the  interior  of  the  sac  that  it  is  filled  up 
c*»mpletelj.  This  process  usually  takes  place  in  aneurisms  affecting  arteries 
« *f  the  second  or  third  magnitude,  rarely  in  those  of  the  aorta,  though  both 
Htxls^n  and  Broca  have  met  with  instances ;  and  it  can  happen  only  in 
^aocii[ated  aneurisms,  the  fusiform  not  admitting  of  it,  it  loeing  necessary  that 
Ow  bkxid  flowing  through  the  sac  be  somewhat  retarded  in  its  passage,  so  as 
t<»  favoor  the  deposit  of  its  fibrine  upon  the  interior  of  the  tumour.  This 
lino^as,  which  is  a  very  different  one  from  the  simple  coagulation  of  the 
•i4«rid«  is  the  increase  of  a  natural  condition  always  going  on  in  the  sac.  In 
'.il  raiKs  of  sacculated  aneurism,  there  is  a  tendency  to  the  production  of  a 
•f«rntane^ms  cure,  though  this  is  rarely  accomplished.  The  tendency  to  it  is 
•hiitm  by  a  contraction  and  partial  occlusion  of  the  artery  hehw  the  sac,  and 
the  consequently  diminished  force  of  the  circulation  through  it,  by  which  the 
<i«'potittion  of  fibrine  is  greatly  increased,  at  the  same  time  that  the  collateral 
%«-flKla  given  ofl^  above  the  sac  often  enlarge  to  a  considerable  extent,  and  thus 
«!iv<^  from  it  blood  which  would  otherwise  have  passed  through  it.  This 
o^ndition  of  the  vessel  below  the  sac  may  be  looked  upon  as  the  first  and 
most  important  step  towards  the  consolidation  of  the  tumour.  The  process  is 
ubm  materiaDy  assisted  by  the  mouth  of  the  sac  being  small,  and  so  situated 
t/iat  the  blood  cannot  be  directly  driven  into  it. 

For  fpoQtaneons  cure  to  take  place,  it  is  by  no  means  necessary  that  the 
wlifjle  current  of  blood  should  be  suddenly  arrested.  If  such  an  accident 
•  'xmr,  the  aneurismal  sac  becomes  filled  with  a  large  dark  soft  clot,  which 
ii^j  yidd,  if  from  any  canse  a  pulsating  stream  of  blood  be  again  admitted, 
'>jt  which  nnder  favourable  circumstances  may  lead  to  a  complete  cure.  If 
"•ad  continne  to  circulate  through  the  sac,  deposit  of  laminated  fibrine  will 
'Ake  place  if  the  impetus  with  which  this  fluid  is  sent  into  the  tumour  be 

•  iiiMdenbly  diminished.  This  may  happen  from  the  occurrence,  in  the  distal 
:«irtiim  <*f  the  artery  or  the  mouth  of  the  sac,  of  some  one  or  other  of  those 
"•fOditioQB  that  have  already  been  described.  So,  also,  it  has  been  found  that 
.n  those  cases  in  which  two  aneurisms  are  situated  upon  one  artery,  the 
•iiAtal  one  is  very  apt  to  undergo  partial  or  even  complete  consolidation,  the 

•  ftfrtl  bjstn^  its  impetus  in  its  passage  through  the  first  sac.  Any  constitu- 
'  •aal  canse  or  condition  also,  by  which  the  impulse  of  the  heart  is  lessened, 
irul  the  force  of  the  flow  of  blood  through  the  sac  diminished  (as  the  occurrence 

•  f  phthisis)*  will  greatly  fiivour  the  deposit  of  laminated  fibrine  and  the 
"•msr/iiniatyvn  of  the  tnmonr. 

As  the  anearism  nndergoes  spontaneous  cure,  the  pulsation  in  it  gradually 
»iecoiiir«  more  and  more  feeble,  until  it  ceases  entirely  ;  the  bruit  proportion- 
suij  baHras,  the  tnmonr  becomes  harder,  and  at  last  completely  consolidated  ; 
I'  the  sune  time,  the  anastomosing  circulation  is  sometimes  found  to  be 
'-cahfii^H^d  in  some  of  the  collateral  vessels  of  the  limb.  Eventually,  the 
^•^idified  tnmonr  shrinks  in  size,  undergoing  gradual  absorption,  with  ultimate 
cvcvenion  into  a  small  mass  of  fibroid  tissue. 

with  sikmgliiiig  of  an  aneurismal  sac  is  not  of  very  frequent 
e,  bat  is  especially  apt  to  happen  in  those  cases  in  which  the  tumour 
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has  increased  rapidly,  or  has  saddenly  become  diffased,  and  thus  is  exerting 
great  pressure  and  caasing  severe  tension  of  the  surrounding  parts.  The 
accident  is  not  uncommon  also  after  operations  undertaken  for  the  cure  of 
aneurism  in  which  the  wound  comes  in  close  proximity  to  the  sac.  The 
inflammation  is  then  merely  an  extension  irom  that  in  the  wound,  and  is 
usually  dependent  upon  septic  contamination.  Though  the  process  is  usually 
spokeh  of  as  suppuration  of  the  sac,  the  inflammation  commences  in  the 
tissues  surrounding  the  aneurism,  the  sloughing  of  the  sac  itself  beinir 
a  secondary  process  dependent  upon  its  nutrition  being  cut  off  by  the  pufl 
that  forms  around  it.  Suppuration  is  peculiarly  liable  to  happen  around 
tumours  of  a  large  size  that  have  become  partly  diflxised,  that  arc  fllled  with 
masses  of  decolourized  fibrine,  and  that  are  situated  in  places  where  the 
areolar  tissue  is  abundant  and  lax,  as  in  the  axilla.  The  symptoms  of  this 
condition  impending  are  swelling,  tension  with  heat,  throbbing,  and  redness 
of  the  parts  around  the  tumour ;  the  integuments  covering  it  pit  on 
pressure,  and  are  evidently  deeply  inflamed,  at  the  same  time  that  there  is  a 
good  deal  of  fever  and  general  constitutional  disturbance.  As  the  suppuration 
advances,  the  ordinary  signs  of  acute  abscess  occur :  the  skin  covering  the 
tumour  becomes  red  and  livid  at  one  part,  where  pointing  takes  place  ;  and  if 
the  Surgeon  make  an  incision  into  it,  or  if  the  tumour  burst  (as  assuredly  it 
will  if  left  to  itself),  a  quantity  of  pus  mixed  with  large  masses  of  broken 
down  coagula  will  l)e  let  out.  The  discharge  of  the  contents  of  the  aneurismal 
sac,  may  be  followed  by  so  profuse  a  gush  of  arterial  blood  that  the  patient  is 
suddenly  exhausted. 

Occasionally,  however,  as  a  consequence  of  the  inflammation  of  the  snr* 
rounding  tissues,  the  artery  becomes  firmly  plugged  by  a  thrombus  above  and 
below  the  opening  into  the  aneurism  before  the  sac  gives  way,  and  thus 
haemorrhage  may  be  prevented  and  a  spontaneous  cure  result,  the  cavity 
closing  like  an  ordinary  abscess  after  the  sloughs  and  the  broken-down  c\iM 
have  been  discharged. 

Caiisas  of  Death  from  Aaourina* — An  aneurism  may  prove  fatal  in 
various  ways.  It  does  so  when  internal,  most  frequently  by  pressure  on  part« 
of  importance  in  its  vicinity,  the  patient  being  destroyed  by  the  exhaostion 
induced  by  interference  with  their  functions  ;  this  is  usually  the  way  in  which 
aneurisms  of  the  aorta  occasion  death.  In  other  cases  the  sac  bursts  into  the 
pericardium,  pleura,  or  peritoneum,  and  sudden  death  may  occur  from  loss  of 
blood ;  or  asphyxia  may  result  from  its  giving  way  into  the  trachea.  Thtn. 
again,  death  may  result  by  the  occurrence  of  et/ncope^  more  especially  if  the 
aneurism  be  of  large  size,  and  situated  near  the  root  of  the  aorta.  Emholis^n 
of  the  cerebral  arteries  may  occur  in  consequence  of  the  detachment  of  a  clot. 
External  aneurism  most  commonly  proves  fatal  by  rupture  of  Uie  eac;  this 
may  either  take  place  into  the  interior  of  a  limb,  giving  rise  to  one  or  other 
of  the  diffused  forms  of  aneurism,  and  terminate  fatally  by  the  induction 
of  syncope  or  gangrene;  or  an  aneurism  may  kill  by  rupture  occurrinfr 
externally,  on  one  of  the  surfaces  of  the  body. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aperture  in 
the  sac  being  plugged  up  by  a  mass  of  coagulnm,  as  happened  in  case  (Fig.  448) ; 
on  the  gradual  detachment  of  the  deeper  portions  of  which  the  bleeding  may 
recur  in  small  quantities  at  intervals,  and  more  or  less  speedily  carry  off*  the 
patient    On  the  mucous  surfaces,  as  of  the  oesophagus  or  trachea,  rupture 
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•xean  in  a  Runil&r  manner  (Fig.  448).  On  the  aerong  Burfaces,  as  into  the 
piean  or  pericardtnm,  the  aneoriam  may  biust  by  a  fissure  or  bj  a  stellate 
upcoing  (Fig.  449}  forming  in  the  membrane.  An  aneuriun  has  been  known 
tu  gire  way  and  diachai^  blood  for  some  weeks  before  it  proved  fatal ;  and  it 
maT  eren  happen  that,  after  the  rupture  has  occmred,  no  hEemorrh^^e  may 
uke  fitc^,  bnt  death  may  result  from  the  pressure  of  the  tumour.  'Oius,  in 
the  cue  of  Listoa,  the  sac  of  the  aneurism  which  caused  the  death  of  that 
enat  Surgeon  had  actually  given  way,  a  mass  of  coagulnm  projecting  tvotn  it 
into  Hk  trachea  ;  yet  death  resulted  from  the  irritation  induced  by  pressure 
[.poo  the  inferior  laryngeal  nerve,  and  not  from  hEemorrhage. 

Teeatieext. — The  treatment  of  aneurism  is  of  two  kinds — constitutional 
uid  local.  Id  many  cases,  as  in  the  various  forms  of  internal  aneurism,  for 
(Dstaoce,  the  constitutional  treatment  can  alone  be  employed ;  and  in  all  cases 


r,.  M^.— iprrtort  IB  <bi>p)uMpu  pn«]uc«l  Fig.  44B,—Slcll»le  Ruuture  of  in  Aortic 

by  riiMtnri  ot  u  Aortic  AMurlnu.  Anentism  Into  Fsricudinni. 

,  f  laMmal  aDeuiiem  it  should  be  had  recourse  to  as  an  important  adjunct  to 
uiy  kxal  neaanres  that  are  adopted. 

la  tht  Oiaamiitiuiud  ox  XedioBl  Trektmeiit  of  aneurism,  the  great 
-bject  ■■  to  bring  about  the  same  condition  as  that  by  which  the  spontaneons 
■Tire  (.4  the  diKsse  ia  effected,  and,  indeed,  to  put  the  patient  and  the  part  in 
■he  mo*  bvourable  state  for  nature  to  consohdate  the  tumour ;  and,  though  it 
xAj  MX  be  ponible  in  the  great  majority  of  cases  to  effect  a  cure  in  this  way, 
tf  »0  events  the  disease  may  be  [ulliated,  and  its  progress  retarded.  The 
Mccolatcd  ia,  however,  the  only  form  of  aaenriam  that  can  ever  be  cured  by 
'  ■.^■JtatiooaJ  means ;  in  the  fusiform  variety,  all  that  can  be  done  is  to  retard 
Lbe  ptuipwi  of  the  disease. 

Tbr  isiDcipal  objects  to  be  held  in  view  are,  in  the  first  place,  to  lessen  the 
'rce  of  the  heart's  impulse,  so  as  to  diminish  the  ciccetitric  pressure  upon  the 
•i-iehml  amta ;  and,  secondly,  bo  to  modify  the  condition  of  the  blood  as  to 
:  jpoae  it  to  the  deposition  of  its  fibrine.  In  carrying  out  these  indications,  it 
•coiald  be  borne  in  mind  that  there  are  two  opposite  conditions  of  the  system  in 
*  ..Hi  ■nenriiro  occurs ;  iu  one  there  is  a  plethoric,  and  in  the  other  an  aucemic 
The  plethoric  and  irritable  state  of  system  occurs  chiefly  in  young 
n  whom  the  progress  of  the  disease  ia  acute  and  rapid,  attended  by 
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mnch  impulse  and  excitabiUty  of  the  heart,  and  throbbing  of  the  arteries  gene- 
rally. The  other  condition  of  the  system  is  found  usually  in  elderly  people, 
in  whom  there  are  a  feeble  pulse,  a  quiet  heart,  a  cachectic  state  of  health,  and 
a  tendency  to  anasmia ;  in  such  a  habit  of  body  the  disease  makes  slow  progress. 
In  these  opposite  conditions  it  is  perfectly  clear  that  the  same  plan  of  treatment 
cannot  succeed ;  and  that  the  constitutional  means  must  accordingly  be  modified 
according  to  the  state  in  which  the  patient  is. 

In  the  acute  or  hyperc^mic  state^  the  plan  of  treatment  originally  introduced 
by  Valsalva,  and  hence  called  by  his  name,  by  which  plethora  is  removed,  the 
irritability  of  the  heart  and  the  force  of  its  action  lessened,  and  the  blood  brought 
into  a  healthy  condition,  may  be  advantageously  employed,  in  the  modified 
manner  that  has  been  recommended  and  adopted  by  some  modem  Surgeoofi. 
Pelletan,  and  Hodgson,  and  Tu&ell  especially  report  very  favourably  of  this 
treatment,  and  I  have  seen  several  instances  in  which  it  has  proved  decidedly 
beneficial.  As  recommended  by  Valsalva,  this  method  of  treatment  was  in- 
tended to  carry  out  two  important  points :  1,  by  a  process  of  gradual  starvation 
and  depletion  to  reduce  the  quantity  of  blood  in  the  system,  the  power  of  the 
heart's  action,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism  ;  and,  2,  after  the  patient  had  in  this  way  been  reduced,  the  plasticity 
of  the  blood  was  to  be  improved  by  feeding  him  up  in  a  gradual  and  careful 
manner,  so  that  the  tendency  to  the  deposit  of  laminated  fibrine  might  be  in- 
creased. Valsalva  endeavoured  to  carry  out  the  first  of  these  objects  by  sub- 
jecting the  patient  to  small  and  repeated  bleedings,  and  by  gradually  reducing 
the  quantity  of  food  that  was  daily  taken,  until  it  was  lowered  to  half  a  pound 
of  pudding  in  the  morning,  and  a  quarter  of  a  pound  in  the  evening.  In  this 
way  the  patient's  strength  was  reduced  until  he  could  scarcely  be  raised  up  in 
bed  without  fainting  ;  the  quantity  of  food  was  then  gradually  augmented,  so 
that  the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  that  Surgeons 
carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  indicated  by 
him;  it  is  generally  found  to  be  more  convenient  to  modify  it  somewhat 
according  to  the  circumstances  of  the  case,  though  the  principles  on  which  it 
is  conducted  are  essentially  the  same. 

In  adopting  any  constitutional  treatment  in  cases  of  aneurism,  the  first  and 
most  essential  point  to  be  attended  to  is,  to  keep  the  patient  perfectly  quiet  in 
bed  and  free  ^om  all  mental,  emotional,  or  conversational  excitement.  The 
diet  should  at  the  same  time  be  very  careftdly  regulated,  being  gradually  re- 
duced in  quantity,  and  being  made  to  consist  principally  of  farinaceous  food, 
with  but  a  very  small  quantity  of  meat,  but  little  liquid,  and  a  total  absence  of 
all  stimulants.  Perhaps  the  best  regimen  is  that  recommended  by  Bellingham, 
consisting  of  two  ounces  of  bread  and  butter  for  breakfast,  two  ounces  of  bread 
and  the  same  quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  supper, 
with  about  two  ounces  of  milk  or  water  with  each  meal,  or  occasionally  sipped 
in  small  quantities.  At  the  same  time  purgatives  should  be  administered, 
especially  such  as  give  rise  to  watery  stools,  and  remove  obstructions  of  the 
portal  system  ;  with  this  view  a  scruple  of  the  compound  jalap  powder  may 
be  given  twice  a  week.  In  some  cases,  if  the  heart's  action  be  particularly 
strong,  recourse  may  advantageously  be  had  to  small  bleedings  fiom  time  to 
time. 

Iodide  of  potassium,  in  doses  varying  from  five  to  thirty  grains  three  times 
a  day,  has  been  largely  used  in  cases  of  intrathoracic  and  abdominal  aneurism. 
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espedafly  \sj  Chuckerbutty,  G.  W.  Balfour,  and  W.  Roberts,  and  its  good 
etfects  lend  some  weight  to  the  supposed  syphilitic  origin  of  many  aneurisms. 
In  a  large  proportion  of  the  cases  thus  treated,  the  sufferings  of  the  patients 
\.zx^  been  relieved  ;  there  has  been  diminution  of  the  size  of  the  sac,  and  in 
*«t.ver»l  instances  the  cure  has  been  apparently  perfect.  The  enforcement  of 
ihe  racumbent  posture  is,  as  Balfour  rightly  insists,  of  high  importance  as  an 
aidjoraDt  in  this  treatment.  There  certainly  appears  to  be  sufficient  evidence 
to  wunnt  a  trial  of  the  iodide  in  the  constitutional  treatment  of  aneurism. 

Bj  judicionsly  carrying  out  these  plans  of  treatment  and  modifying  them 
aixx^ding  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal 
tumour  may  occasionally  be  produced  ;  or,  if  this  be  not  attained,  the  progress 
<«f  the  disease  will  be  very  materially,  retarded. 

When  anenrism  occurs  in  old^  feehUy  cachectic,  or  anaemic  pers&ns,  a 
<  werins  plan  of  treatment  is  altogether  inadmissible  :  here,  the  blood  being 
(itrticient  in  fibrine,  and  the  system  in  an  irritable  state  from  debility,  the  best 
mqilts  follow  such  a  course  as  will  improve  the  plasticity  of  the  blood,  and 
r>nnilate  the  action  of  the  heart.  With  this  view,  complete  rest,  the  adminis- 
tration of  the  preparations  of  iron,  a  dry  but  nourishing  meat  diet,  and 
ilk;  occasional  employment  of  opiates  to  relieve  pain  and  to  quiet  the  system, 
will  be  attended  by  ^e  best  results.  In  aneurism  occurring  in  elderly  people 
and  amoBgrt  the  poorer  classes,  this  plan  is  perhaps  more  successful  than  any 
cK.her. 

In  the  Zioeal  TMatmeut  of  aneurism  but  little  can  be  done  with  the  view 
of  cbtcidng  its  progress,  except  by  the  employment  of  direct  surgical  means. 
Th<'  qiplication  of  ice  to  the  surface  of  the  tumour  is  said  to  have  acted 
f-  DeficijJly  in  some  cases  ;  but  it  is  a  painful  remedy,  and  may  occasionally  be 
dit^nded  by  sloughing  of  the  skin  to  which  it  is  applied.  When  the  pain 
attending  the  increase  of  the  tumour  is  considerable,  much  relief  may  be 
( retained  fn>m  the  hypodermic  injection  of  morphia,  the  application  of  bella- 
1'  ona  plasteia,  or  the  use  of  an  embrocation  composed  of  equal  parts  of  oil 
.^1  <»f  the  strong  tincture  of  aconite.  These  means  comprise  the  only  local 
'^  '-aaares  that  can  be  adopted  in  those  cases  of  internal  aneurism,  which  are 
'»  ycAd  the  reach  of  surgiciEd  interference. 

SimaiGAIt    TBXATlffXNS    OT    ANXXTBIBM. 

In  ail  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 

(^•-ceding  shonld  be  undertaken  for  the  cure  of  aneurism  until  the  patient  has 

!»^«a  Hibjected  to  proper  constitutional  treatment  for  some  time;  the  success 

« f  the  moire  direct  surgical  means  depending  greatly,  in  the  hyperaemic  forms  of 

-.sr-orianu  on  the  heart's  impulse  being  lessened,  and  on  the  blood  being  brought 

ir.Ur  aa  healthy  a  state  as  possible  ;  whilst,  in  the  anaemic  form  of  the  disease,  an 

tnrnmt  in  the  plasticity  of  the  blood  is  essential  for  the  cure  of  the  case  ;  for, 

M  the  oochision  and  consolidation  of  the  sac,  after  surgical  procedure,  depend 

•  n  tht  same  conditions  being  induced  that  are  successful  after  medical  treatment, 

*t  *  same  a>ustitntional  means  should  be  adopted  in  one  case  as  in  the  other. 

B»-f-ffr  prtireeding  to  the  employment  of  any  direct  surgical  means  for  the  cure 

'  an  external  aneurism,  it  is  necessary  to  ascertain  that  there  is  no  internal 

kL'ortcm  present,  and  that  the  heart  is  free  from  disease.    From  want  of  this 

r'i^utkm^  it  baa  happened  that  patients  have  died  on  the  operating  table  at 

>  moment  when  the  artery  was  being  ligatured,  or  that  they  have  expired 
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Bhortly  afterwards,  from  the  disturbance  of  circulation  consequent  upon  the 
necessaiy  surgical  procedures. 

There  is  not  a  more  interesting  chapter  in  the  history  of  Operative  Surgery 
than  that  which  records  the  changes  that  have  taken  place  and  the  progress 
that  has  been  made  in  the  treatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  aU  with  an  aneurism, 
and  amputated  the  limb  affected  by  it,  or  tried  to  restrain  the  progress  of 
the  disease  by  tight  bandaging  and  direct  pressure  upon  the  tumour,  or  had 
recourse  to  the  troublesome,  difficult,  and  dangerous  operation  of  laying  open 
the  sao  and  ligaturing  or  applying  the  actual  cautery  or  styptics  to  the 
diseased  arteiy  on  each  side  of  the  opening  in  it. 

In  1785,  John  Hunter  substituted  for  the  barbarous  and  dangerous  methods 
of  treating  aneurism  that  had  hitherto  been  adopted,  the  simpler  and  more 
scientific  procedure  of  ligaturing  the  artery  in  a  distant  part  of  its  course, 
above  the  sac,  and  thus  directly  cutting  off  the  influx  of  blood  into  the 
aneurism.  This  operation  undoubtedly  constituted  one  of  the  greatest  and 
most  direct  advances  in  Surgery  that  has  ever  been  made  by  the  single  act  of 
one  man,  and  the  ^^Hunterian  Operation'*  continued  for  more  than  half  a 
century  as  almost  the  sole  method  of  treating  this  formidable  disease,  when 
situated  on  an  artery  to  which  the  operation  was  applicable.  It  was  not 
until  1841-42  that  the  Dublin  Surgeons,  distinguished  as  they  ever  have 
been  by  their  practical  skill  as  much  as  by  their  scientific  devotion  to  their 
art,  inaugurated  a  new  era  in  the  treatment  of  this  disease.  For  tliey 
found  in  practice,  and  they  demonstrated  by  an  elaborate  pathological  investi- 
gation and  by  a  surgical  argument,  as  convincing  as  it  was  exhaustive,  that 
the  coagulation  of  the  blood  by  which  an  aneurismal  sac  is  occluded  and  the 
disease  cured,  may  as  readily  take  place  when  the  current  of  blood  from  the 
artery  into  the  sac  is  interrupted  by  compression,  as  when  it  is  arrested  by 
the  ligature  of  the  vessel.  And  they  established  triumphantly  this  great  fact, 
that  wherever  the  artery  could  be  reached  so  as  to  admit  of  compression 
between  the  sac  and  the  heart,  the  tying  the  vessel  was  no  longer  the  only 
hope  of  cure  in  this  formidable  disease. 

But  the  treatment  of  aneurism  was  destined  to  be  still  farther  simplified, 
when  Vanzetti  showed  that,  by  discarding  all  instruments  and  by  the  simple 
pressure  of  the  finger  on  the  feeding  arteiy,  a  coagulum  might  be  formed, 
on  the  production  of  which  in  the  sac  the  cure  of  the  aneurism  essentially 
depends.  And  in  addition  to  this,  the  &ct  was  established,  that  in  some 
cases  adequate  compression  of  the  vessel  and  sac  might  be  efiected  by  simple 
flexion  of  the  limb.  Thus,  then,  we  have  had  a  continuous  and  progressive 
process  of  simplification  in  the  treatment  of  aneurism,  as  it  has  been  proved  tliat 
instrumental  compression  may  be  substituted  for  the  ligature,  that  pressure  with 
the  finger  or  flexion  of  the  limb  suffices  for  the  deposition  of  that  coagnlnm 
on  which  the  cure  of  the  disease  depends  ;  and,  still  more  recently,  the  sphere 
of  the  applicability  of  compression  has  been  greatly  extended  by  conducting 
it  during  prolonged  anaesthesia. 

Another  subsidiary  means  of  treatment,  in  the  management  of  some  of  the 
more  intractable  forms  of  aneurism,  is  electro-puncture,  by  which,  as  CiuiM'tli 
and  others  have  shown,  partial  consolidation  of  the  (*outentB  of  an  aneuri&u) 
may  he  eflected  ro  as  to  retard  the  progress  of  the  disease,  if  not  to  cure  it 
radically. 
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We  win  now  prcx^eed  to  consider  in  detail  these  various  methods  of  treat- 
ment They  are  as  follows  :  1.  Laying  open  the  sac ;  2.  Ligature  of  the  artery 
on  the  cttdiac  side  ;  3.  Ligature  of  the  artery  on  the  distal  side  ;  4.  Compression 
by  iofitnunentB ;  5.  Digital  compression ;  6.  Compression  by  the  elastic  tourni- 
quet ;  7.  Flexion  of  the  limb  ;  8.  Acupressure ;  9.  Manipulation ;  10.  Gal- 
noo-fnncture  ;  11.  Injection  of  the  sac  with  coagulating  fluids. 

AIL  tbeae  varioiui  methods  of  treatment,  however  they  may  differ  in  their 
d^iiK  haTe»  with  the  exception  of  the  first,  the  same  great  principle  in  view, 
Tu. :  the  oonaolidation  of  the  aneurismal  tumour  by  the  deposit  of  coagulum 
within  it.  When  the  process  adopted  is  of  such  a  nature  as  to  lead  to  the 
fikm  deposit  of  ooagnlum,  this  will  be  found  to  be  pale,  firm  and  laminated, 
the  adwt  clot  of  Broca.  When  the  deposit  is  rapid,  it  will  be  dark,  soft  and 
homogeneoiiB,  the  passive  clot. 

Ligature. — ^The  application  of  the  ligature  to  the  feeding  artery  on  the 
Otfdiac  side  of  the  aneunsm,  was  almost  the  only  method  adopted  by  Surgeons 
iir  the  cure  of  the  disease  up  to  a  recent  date.  The  manner  in  which  the 
iigatnie  should  he  applied,  and  the  various  cautions  respecting  its  use,  have 
been  suflBdently  discussed  (Vol.  I.,  p.  411,  et  seq.).  The  question  as  to  the 
put  of  the  vesBel  to  which  it  should  be  applied  in  aneurism,  remains  for  con- 
sidenlioa ;  and  this  involves  some  important  points. 

Staattoa. — ^There  are  three  situations  in  which  the  ligature  may  be 
applied  :  I,  abwe  and  Maw  the  sac,  by 
the  oid operation  ;  2,  on  the  cardiacside 
of  Che  tac,  by  AneFs  (Fig.  450)  or 
Hunter's  (Fig.  451)  operation ;  8,  on 
the  disidl  side  of  the  sac,  by  Brasdor's 
*M  Wanfaop^s  operation  (Fig.  452). 
1.  The  AFpUoation  of  tha  Uga- 
both  aidaa  of  ilia  Anaar- 
is  seldom  practised  at  the 
pRMot  day,  when  the  aneurism  arises 
from  diaeaae  of  the  coats  of  the  vessel ; 
but  in  those  cases  in  which  it  occurs 
from  tnmnatic  causes,  it  may  fre- 
qoeniiy  be  adopted  as  the  best  means 
of  core,  even  in  aneurisms  of  the 
higtat  siae,  as  has  been  mentioned  in 

Uke  Chapter  on  Traumatic  Aneurism  (Vol.  I.,  p.  446).    The  older  Surgeons, 

hr/vcwr«  were  acquainted  with  this  mode  only  of  treating  aneurisms.    The 

of  applying  the  ligature  to  both  sides  of  the  sac  is  as  follows.    After 

airoted  the  circulation  through  the  aneurism,  by  compressing  the 

kading  to  it,  either  by  means  of  a  tourniquet,  or,  where  that  is  not 

apf>tka}4t,  by  the  pressure  of  an  assistant's  fingers,  the  Surgeon  slits  up  the 

mCj  usras  out  the  contained  coagula  and  masses  of  laminated  fibrine,  and 

tfaes,  I— ring  a  probe  upwards  and  downwards  into  the  artery,  through  the 

anoth  of  the  sac,  cleans  the  vessel  and  ties  it  on  each  side,  immediately  above 

aad  below  the  aperture.     This  operation,  as  performed  by  the  older  Surgeons 

•CI  any  of  the  lai^r  arteries,  as  the  popliteal,  was  not  only  so  difficult  in  itself 

CSorgeonB  were  seldom  willing  to  undertake  it,  but  was  so  &tal  in  its 

being  commonly  attended  by  secondary  hsemorrhage  in  consequence  of 
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the  artery  being  ligatured  in  a  diseased  part,  or  by  diflfose  inflammation, 
Buppnration,  and  gangrene  in  the  deeper  tissues  of  the  limb  operated  upon, 
that  recovery  after  its  performance  was  considered  a  marvel,  and  most  Surgeons 
preferred  submitting  the  patient  to  amputation  at  once.  At  the  present  time, 
however,  the  difficulties  are  much  diminished  by  the  bloodless  method  of 
operating,  and  the  subsequent  dangers  by  the  improved  methods  of  treating 
wounds.  The  operation  may,  therefore,  be  undertaken  with  less  hesitation  as 
a  last  chance  of  saving  a  limb  in  which  an  aneurism  has  become  diffused. 
Its  applicability  will  be  further  discussed  with  the  special  aneurisms  in  the 
treatment  of  which  it  has  been  employed. 

2.  The  Ligature  of  the  Artery  on  the  Cardiac  Bide  of  the  Aneurisniy 
without  opening  the  sac,  was  first  done  by  Anel,  in  the  year  1710,  in  a  case 
of  brachial  aneurism.  This  operation,  though  attended  with  the  risk  of 
wounding  or  inflaming  the  sac,  which  was  in  close  proximity  to  the  seat  of 
ligature,  constituted  a  considerable  advance  in  the  treatment  of  the  disease  ; 
inasmuch  as  it  did  not  necessarily  lead  to  the  opening  up  of  the  aneurismal 
tumour,  and  to  the  dangers  that  were  inseparable  from  that  mode  of  procedure. 
As  Anel,  however,  performed  his  operation  as  a  mere  matter  of  convenience 
in  a  particular  case,  and  without  the  recognition  of  any  new  principle  of 
treatment  being  involved  in  it,  it  attracted  but  little  attention  at  the  time, 
and  does  not  appear  to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  in  opera- 
tive surgery  of  ligaturing  the  artery  at  a  distance  from  the  sae,  where  its  coats 
were  healthy,  and  where  there  was  no  danger  of  interference  with  the 
aneurism  itself.  In  this  way  the  objections  to  Anel's  operation  were 
avoided :  for  though,  like  Anel,  Hunter  tied  the  artery  on  the  cardiac  side 
only  of  the  sac,  yet  he  difiered  from  him  in  doing  so  in  a  healthy  part  of 
its  course,  and  at  a  considerable  distance  above  the  tumour,  where  the  appU- 
cation  of  the  ligature  would  be  attended  with  less  risk  of  haemorrhage,  and 
with  no  danger  of  opening,  irritating,  or  infliaming  the  sac,  which  is  insepa^ 
able  from  AneFs  operation.  The  following  are  the  reasons,  given  in  Sir 
Everard  Home's  own  words,  that  induced  John  Hunter  to  adopt  the  operation 
that  is  now  generally  known  in  surgery  as  the  Hunterian.  "Mr.  Hunter 
proposed,  in  performing  this  operation,  that  the  artery  should  be  taken  up 
at  some  distance  from  the  diseased  part,  so  as  to  diminish  the  risk  of 
haemorrhage,  and  admit  of  the  artery  being  more  readily  secured  should 
any  such  accident  happen.  The  force  of  the  circulation  being  thus  taken 
off  from  the  aneurismal  sac,  the  cause  of  the  disease  would,  in  Mr.  Hunter's 
opinion,  be  removed  ;  and  he  thought  it  highly  probable  that,  if  the  parts 
were  left  to  themselves,  the  sac,  with  the  coagulated  blood  contained  in  it, 
might  be  absorbed,  and  the  whole  of  the  tumour  removed  by  the  action  of 
the  animal  economy,  which  would  consequently  render  any  opening  into  the 
sac  unnecessary." 

Hunter's  first  operation  was  performed  in  December,  1785,  in  a  case  of 
popliteal  aneurism.  The  femoral  artery  was  ligatured  rather  below  the  middle 
of  the  thigh,  underneath  the  sartorius  muscle  ;  and  from  that  time  his  method 
was  almost  exclusively  employed  by  Surgeons  in  the  treatment  of  aneurism, 
until  the  introduction  of  compression  in  1842. 

The  Sffocts  produced  upon  an  anenrismal  tnmonr  by  the  ligature  of 
the  artery  according  to  the  Hunterian  method,  deserve  careful  attention.  The 
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immediate  effect,  on  drawing  the  ligature  tight,  consists  in  a  cessation  of  pnl- 
sation  and  brait  in  the  tamooTy  which  at  the  same  time  subsides^  becoming 
portiaHj  emptied  of  its  blood.  The  supply  of  blood  to  the  limb  being  in  a 
ZT^At  measure  cut  off,  it  becomes  numb  and  cold,  \dth  a  diminution  of  muscular 
piiwer.  The  more  remote  effects  consist  in  an  increase  of 
the  activity  of  the  collateral  circulation,  by  which  the  vitality 
<ff  the  limb  is  maintained.  At  the  same  time,  and,  indeed, 
in  consequence  of  this,  the  temperature  of  the  limb  often 
hd».  until  it  becomes  higher  than  that  of  its  fellow. 

The  oonsolidation  of  the  aneurismal  tumour  begins  as 
M>n  as  the  li^ure  is  applied,  and  is  usually  completed  in  a 
few  days,  by  changes  taking  place  within  it  similar  to  those 
ihat  occur  in  the  spontaneous  cure  of  the  disease.    This 
important  change  is  effected  by  the  gradual  deposit  of  strati- 
5ed  iibrine  in  concentric  layers  within  the  sac,  and  occasion- 
illy  by  the  sadden  coagulation  of  its  contents.    For  the  cure 
tu  be  accomplished  by  the  deposit  of  laminated  fibrine,  it  is 
neceamy  that,  though  the  direct  flow  of  blood  through  the 
tomour  be  arrested  by  the  ligature  of  the  main  trunk,  some 
•^hijold  jet  be  carried  into  it  by  collateral  channels.    This  is 
a  Goodithm  very  favourable  to  the  success  of  the  ligature  ; 
for,  if  it  hippen  that  all  the  flow  of  blood  through  the 
tamttQX  is  arreted,  coagulation  of  that  which  happens  to  be 
'  •  ^nlAined  in  it  will  ensue,  and  a  soft  yielding  clot  be  formed, 
vhirh  is  more  likely  to  lead  to  unfavourable  results  than  the 
firm  prodacts  of  slow  coagulation.    It  is  of  importance  to 
«-(«Q7e*  that  the  proper  consohdation  of  the  aneurismal 
uiiDoiiir,  by  the  deposit  of  laminated  fibrine,  will  occur  even 
ThoQirh  a  very  considerable  quantity  of  blood  continue  to 
^m  thioagh  it.  In  the  Museum  of  University  College  there 
J  an  exoe^ingly  interesting  preparation  that  illustrates  this 
r<'int.     It  is  one  in  which  Sir  Charles  Bell  ligatured  the 
{tumoral  artery  for  popliteal  aneurism.    The  patient  died  a 
wer4  after  the  operation,  from  erysipelas  ;  on  examination, 
:t  WIS  f<iand»and  is  shown  by  the  preparation,  that  the 
&moral  artery  was  double,  and   that,  though  only  one 
T«rriua  of  the  vessel  had  been  ligatured,  the  tumour,  which 
"vrntiniied  to  be  supplied  by  the  other  branch,  was  com- 
pwt&ly  consolidated.    Hence  it  would  appear  that,  if  one 
j^  'mly  of  the  inflnx  of  blood  be  arrested,  obliteration  of 
Utt  sk:  by  deposition  of  laminated  fibrine  may  be  expected 
t'*  •^30or.    After  the  anenrismal  sac  has  been  thus  occluded, 
it  progresnvely  diminishes  in  size,  and  is  at  last  converted 
.nto  a  fmall  mass  of  fibroid  tissue.    The  artery  that  has 
l^^xi  Ii^nred  becomes  closed  at  two  points — at  the  part  deligated  (Fig. 
4.'^  tf ),  and  where  it  communicates  with  the  sac  (Fig.  453,  h).    In  both 
i  *m  situations,  it  will  l>e  found  to  be  converted  into  fibroid  tissue  ;  whilst 
SKween  them  there  is  an   open  space,  through  the  medium  of  which  the 
""ifatenJ  drcnlation  is  freely  carried  on. 

Z,  IMstel    Xdgatnre. — In  some  cases  in  which  the  ligature  cannot,  for 


Fig.  458.— Femoml 
Arteiy  ligatured  for 
Popliteal  AneorlsUy 
obliterated  at  a,  the 
site  of  the  Ligature, 
and  at  h,  where  the 
Tumour  has  become 
consolidated  and  ab- 
sorbed :  between 
theHe  points  the 
Artery  is  o])en,  and 
collateral  branches 
are  enlarged. 
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anatomical  reasons,  be  applied  on  the  proximal  side  of  the  aneurism,  as  in  the 
arteries  about  the  root  of  the  neck,  it  was  recommended  by  Brasdor,  a  French 
Surgeon  about  the  middle  of  the  last  century,  that  the  vessel  should  be  tied  on  its 
distal  side.  This  operation,  originally  proposed  by  Brasdor,  was  first  performed 
by  Deschamps  in  1799  at  la  Charity  in  Paris  in  a  case  of  femoral  aneurism. 
In  principle,  it  resembles  the  Hunterian  operation,  the  object  being  to  arrest 
so  much  of  the  flow  of  blood  through  the  sac  that  the  consolidation  of  this 
may  take  place  in  the  usual  way,  by  the  deposit  of  laminated  fibrine.  In  the 
Hunterian  operation,  this  is  effected  by  deposit  from  the  lessened  quantity  of 
blood  that  flows  through  the  sac  ;  in  the  distal  operation,  it  is  sought  to  be 
accomplished  in  the  same  way,  and  the  success  of  the  operation  must  neces- 
sarily depend,  in  a  great  measure,  upon  the  extent  to  which  the  flow  of  blood 
through  the  sac  is  interfered  with.  This  operation,  however,  is  rarely  success- 
ful ;  for,  independently  of  the  ordinary  dangers  resulting  from  the  application 
of  the  ligature  to  a  large  vessel,  the  sac  will  continue  to  be  distended  with, 
and  to  receive  the  direct  impulse  of,  the  blood  that  is  driven  into  it.  The 
natural  result  of  the  ligature  would  be,  therefore,  to  increase  the  tension  of  the 
sac,  but,  as  Holmes  points  out,  the  enlargement  of  the  collateral  circulation 
opens,  as  it  were,  •*  side-sluices  "  to  relieve  this  pressure,  and  oonse<iuently 
after  a  few  hours  or  days  the  sac  is  usually  found  to  be  less  tense  than  before 
the  0})eration.  Hence  the  progress  of  the  aneurism  may  be  arrested  for  a 
time,  but  it  will  often  speedily  increase  again,  and  may  perhaps  eventually 
destroy  the  patient  by  suppuration  and  sloughing.  Of  38  cases  in  which  this 
operation  was  practised  on  the  carotid  artery,  in  25  instances  a  fatal  rcsalt 
more  or  less  speedily  followed  the  operation  ;  in  the  remaining  13  cases  the 
patients  survived  the  effects  of  the  ligature  of  the  artery,  though  in  very  few 
if  any  cases  were  they  cured  of  the  disease  for  which  the  operation  was  prac- 
tised. This  operation  will  be  considered  more  in  detail  in  speaking  of.  the 
particular  cases  in  which  it  has  been  practised  {vide  Chap.  xliv.). 

Tiidiotiong  and  Coatra-indioatioafl  of  Ligatn>«. — Ligature  of  an 
artery  for  aneurism,  by  the  Hunterian  method,  succeeds  best  in  those  cases  in 
which  the  tumour  is  circumscribed,  of  moderate  size,  slow  in  its  growth,  having 
a  tendency  to  consolidation,  and  unaccompanied  by  much  oedema  of  the  liml>. 
When  the  aneurism  is  undergoing  spontuaeous  cure,  no  surgical  interferent^e 
should  be  employed,  but  the  case  left  to  nature.  In  this  way  it  occasionally 
happens,  during  the  preparatory  treatment  of  the  disease,  that  the  aneuriun 
becomes  consolidated. 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  artery  with  the  view  of 
tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a  careful  examination  of 
it,  whether  it  appears  to  be  in  a  healthy  and  sound  state,  at  the  point  at  which 
he  is  about  to  tie  it.  He  should  feel  along  its  course  to  ascertain  if  it  l»e 
smooth,  easily  compressible,  and  natural  to  the  feel ;  if  it  be  hard,  incom- 
pressible, indicative  of  calcification  ;  if  it  feel  broader  than  natural  ;  if  a 
bruit  be  heard  in  it  on  applying  the  stethoscope  ;  if,  in  fine,  there  be  evidena' 
of  degeneration  or  dilatation  of  its  coats,  great  cauticm  should  be  used  in 
attempting  to  ligature  it.  Should  the  deligation  of  a  disciised  artery  iK^conu* 
unavoidable,  the  antiseptic  catgut,  or  the  ox-aorta  ligature,  would  pn)l>ahtT 
be  the  best  material  for  the  purpose.  The  ends  being  cut  short,  and  the 
wound  closed  over  them,  the  chance  of  sloughing  and  of  unhealthy  ulceni- 
tion  of  the  vessel  would  be  greatly  lessened. 
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It  has  oocasioiiallj,  perhaps  more  frequently  than  the  profession  knows,  hap- 
pened to  Soigeons  that  they  have  cut  down  upon  an  artery  with  the  intention 
of  tying  ity  and  found  it  in  so  diseased  a  state  that  the  application  of  the  liga- 
ture VBS  impracticable,  and  that  it  became  necessary  to  close  the  wound  without 
completing  the  operation.  Listen  and  Aston  Key  have  both  had  the  candour 
to  record  snch  cases.  In  one  case  that  happened  to  me  in  which  it  was 
thoQf^t  necessary  to  tie  the  superficial  femoral  for  popliteal  aneurism,  I 
foond,  on  catting  down  on  the  artery,  that  there  was  a  small  aneurismal  dila- 
tation just  below  the  giving  off  of  the  profunda,  and  a  tubular  dilatation  of  the 
kTteiy  below  this,  rendering  the  application  of  ligature  utterly  impracticable. 
1 9hxTmvri&  tied  the  external  iliac,  but  unsuccessfully.  It  must  be  remembered 
iLit,  in  such  cases  as  these,  not  only  are  the  arterial  coats  softened  and  incapable 
of  hearing  the  strain  of  the  ligature,  but  the  vein  is  usually  adherent,  andcon- 
cejnently  liable  to  perforation  in  passing  the  aneurism-needle  between  it  and 
the  artery.  And  even  could  the  act  of  deligation  be  practised,  secondary 
haemorrhage  would  undoubtedly  occur  at  an  early  period  in  an  artery  that  is 
incapable  of  healthy  obliteration. 

AH  operation  should  be  avoided  when  there  is  any  serious  disease  of  the 
heart,  and  in  cases  of  multiple  aneurism  where  the  second  tumour  is  situated 
internally ;  bat  it  has  happened  that  two  aneurisms  in  one  limb,  as  of  the 
pi^pliteal  and  femoral  arteries,  have  been  cured  by  one  ligature  applied  to  the 
extc-cnal  ihac.  Two  anenrisms  seated  in  corresponding  parts  of  opposite  limbs, 
affecting,  for  instance,  the  two  popliteal  arteries,  may  be  successftdly  operated 
upon.  Boty  if  two  aneurisms  be  seated  on  different  parts  of  the  body,  as 
the  axilla  and  groin  for  instance,  at  the  same  time,  extensive  disease  of 
the  arteries  wonld  be  indicated,  and  it  certainly  would  not  be  expedient  to 


In  certain  cases,  the  Hunterian  operation  seldom  succeeds.    This  happens 

in  those  inatances  in  which  it  is  necessary  to  apply  the  ligature  very  close  to 

the  mcj  to  as  indeed  rather  to  perform  AneFs  operation,  as  here  there  is  the 

doable  dan^r  of  inflaming  or  wounding  the  sac,  and  of  interfering  with  the 

collateral  circulation  of  the  limb.    Those  cases,  also,  in  which  the  aneurism 

la  very  acate  in  its  progress,  increasing  rapidly  with  forcible  pulsation,  having 

Tcfj  fluid  Cfintents,  and  a  large  mouth  to  Uie  sac,  into  which  the  blood  is 

<«iDaeqaently  driven  in  a  fuU  wave  at  each  pulsation  of  the  heart,  are  rarely 

fii\'oarml>le  for  the  use  of  the  ligature,  inasmuch  as  stratification  seldom  occurs. 

When  the  anearism  is  situated  in  the  midst  of  loose  and  very  yielding  tissues, 

as  in  the  axilla,  where  it  readily  expands  to  a  large  size,  not  being  bound  down 

by  the  lorroanding  parts,  suppuration  and  sloughing  of  the  sac  are  especially 

ape  to  oocor  after  ligature.    When  it  is  diffused  widely  through  the  limb, 

with  coUnesB  and  a  tendency  to  incipient  gangrene,  the  circulation  of  blood 

thtoo^  the  part  is  so  much  choked  that  deligation  of  the  vessel  will  in 

aH  prvi^bfli^  arrest  it  entirely,  and  thus  produce  mortification.    When 

arteries  can  be  felt  to  be  calcified,  it  is  a  question  whether  they  can  be  safely 

bVsatured,  aa  in  all  probability  they  will  be  cut  or  broken  through  by  the 

Donae;  and  the  changes  necessary  for  their  occlusion  will  not  take  place.   Porter, 

^'ivever,  leoommends  that  the  ligature  should  be  applied  in  such  cases,  though 

I  raaavA  bat  donbt  the  propriety  of  this  advice.    When  inflammation  has 

tecs  att  op  in  the  sac,  with  a  tendency  to  suppuration  of  the  tumour,  it  is  a 

qneation  whether  the  ligature  should  be  applied  or  not.    In  these 
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cases  I  agree  with  Hodgson,  that  the  artery  should  be  tied  ;  for  even  if  the 
sac  eventually  suppurate,  there  will  be  less  risk  to  the  patient  if  this  event 
occur  after  the  application  of  the  ligature,  than  if  it  happen  while  the  artery 
leading  into  the  tumour  is  pervious.  If  suppuration  have  already  taken  place 
around  the  sac,  the  application  of  the  ligature  above  the  inflamed  tumour  on 
the  point  of  bursting  would  be  worse  than  useless.  In  such  cases,  the  line  of 
practice  must  be  determined  by  the  seat  of  the  aneurism.  If  this  be  in  the 
axiUa,  groin,  or  neck,  it  should  be  laid  freely  open,  the  ooagula  scooped 
out,  and  the  artery  tied  above  and  below  the  mouth  of  the  sac — a  most 
formidable  and  doubtful  operation,  but  the  only  one  that  holds  out  a  chance 
of  success.  If  the  aneurism  be  in  the  ham  or  calf,  amputation  would  probably 
be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  when  the  aneurism  is  associated  with  carious 
bone  or  a  diseased  joint,  as  when  a  popliteal  aneurism  has  produced  destruction 
of  the  knee.  2.  If  the  aneurism  have  attained  so  great  a  magnitude  that  it 
has  already  interfei-ed  seriously  with  the  circulation  through  the  limb,  as 
indicated  by  considerable  oedema,  lividity,  and  coldness  of  the  part,  with 
distension  of  the  superficial  veins,  it  is  a  question  whether  the  application  of 
the  ligature  may  not  immediately  induce  gangrene,  and  whether  the  patient 
would  not  have  the  best  chance  of  recovery  by  submitting  to  amputation  at 
once  ;  this  is  more  particularly  the  case  when  the  aneurism,  whether  previously 
large  or  small,  has  become  diffused  with  impending  gangrene,  when  removal  of 
the  limb  must  not  be  delayed.  8.  If  gangrene  have  actually  supervened,  and 
the  patient's  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
done  without  delay.  4.  If  a  diflPused  aneurism,  whether  suppurating  or  not,  in 
the  lower  extremity,  have  been  opened  by  mistake  for  an  abscess,  there  is  no 
resource  left  but  immediate  amputation. 

The  mortality  after  ligatures  of  the  larger  arteries  for  aneurism  is  very 
considerable.  Thus,  in  256  cases  of  ligature  of  the  larger  arteries  for 
aneurism,  collected  and  tabulated  by  Crisp,  it  would  appear  that  the  mortality 
amounted  to  about  22  per  cent.  And  Porta  finds  that,  among  600  cases  of 
ligature  of  arteries  for  diseases  and  injuries  of  all  kinds,  the  mortality 
amounted  to  27  per  cent.  It  must  be  borne  in  mind,  that  these  are  collec- 
tions of  reported  cases,  and  that,  if  the  unrecorded  cases  could  be  got  at  the 
rate  of  death  would,  in  all  probability,  be  found  to  be  much  higher  even  than 
that  above  stated. 

Accidents  after  Ligature  for  Aneurism. — The  accidents  that  may 
follow  the  application  of  the  ligature  in  a  case  of  aneurism,  are  :  1,  Secondary 
Haemorrhage  from  the  seat  of  ligature  ;  2,  the  Continuance  or  the  Return  of 
Pulsation  in  the  Sac  ;  8,  the  occurrence  of  Suppuration  and  Sloughing  of  the 
Tumour,  with  or  without  Haemorrhage  from  it ;  and  4,  Gangrene  of  the 
Limb. 

1.  Beoondftry  KmaorrlLage  fi*om  the  seat  of  ligature  presents  nothing 
peculiar,  and  has  already  been  discussed  in  vol.  I.,  p.  400. 

2.  The  OontiniiAaee  or  Aetnm  of  Pulsation  in  an  Aneurismal  Sac 
after  the  ligation  of  the  artery  leading  to  it,  is  an  interesting  phenomenon, 
and  one  that  deserves  much  attention.  When  the  Hunterian  operation  is 
successfully  performed,  though  the  pulsation  in  the  sac  be  entirely  arrested, 
a  certain  quantity  of  blood  continues  to  be  conveyed  into  and  through  it  by 
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the  uiMtomosiiig  channels,  and  it  is  from  this  that  the  laminated  fibrine  is 
depon'ted  by  which  the  consolidation  of  the  tumour  is  ultimately  effected. 
This  stream  of  blood  furnished  by  regurgitation,  or  by  transmission  through 
the  sniallo'  collateral  channels,  is  continuous,  and  not  pulsatory ;  occasionally, 
huwevcr,  it  is  transmitted  in  sufficient  quantity  by  some  more  than  usually 
dime  and  open  anastomosing  branch,  and  thus  gives  rise  to  a  continuance  or 
to  a  retam  of  the  pulsation.  It  is  interesting  to  observe  that,  in  some  of  the 
cMes  in  which  this  has  happened,  there  has  been  a  return  of  the  bruit,  but  in 
the  majority  no  sound  appears  to  have  been  emitted. 

The  per^  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature  of  the 
tfterj  Taries  greatly.  In  by  &r  the  majority  of  cases,  at  least  two-thirds  of 
th<«e  in  which  it  has  happened,  a  certain  degree  of  thrill  or  of  indistinct  pulsa- 
tion has  been  fonnd  in  the  sac  shortly  after  the  application  of  the  ligature  ;  at 
all  events,  within  the  first  twenty-four  hours.  This  may  be  looked  upon  as 
/idng  rather  a  fiivourable  sign  than  otherwise,  as  it  is  indicative  of  the  free 
state  of  the  collateral  circulation,  and  generally  soon  disappears  spontaneously, 
the  sac  undergoing  consolidation.  Next  in  order  of  frequency  are  those  cases 
in  which  the  pulsation  returns  in  about  a  month  or  six  weeks  after  the  ligature 
m!  the  artery,  the  collateral  circulation  having  been  fully  established,  and,  after 
cuntinoing  for  some  length  of  time,  gradually  ceases.  It  more  rarely  happens 
that  the  pulsation  returns  between  these  two  periods  ;  that  is  to  say,  about 
teo  days  t»r  a  fortnight  after  the  application  of  the  ligature  ;  though  in  some 
iiiitaiicei  the  slight  vibratory  thrill,  scarcely  amounting  to  a  pulsation,  which 
perhaps  is  perceptible  a  few  hours  after  an  artery  has  been  tied,  gradually 
strengthens  at  the  end  of  a  week  or  ten  days  into  as  distinct  and  forcible  a 
^«at  as  had  been  noticed  before  the  operation.  In  some  rare  instances  the 
(•olsation  has  re-appeared  after  the  lapse  of  some  months,  the  aneurismal 
tomoor  having  in  the  meanwhile  undergone  absorption  ;  then  indeed  it  may 
with  jnsdoe  be  looked  upon  as  constituting  a  secondary  aneurism,  and  as 
ifi4iratinp  a  reciuTenoe  of  the  complaint. 

The  ean^e  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
^ntAiiimal  sac,  must  be  looked  for  in  too  great  a  freedom  of  the  collateral 
drculatio&.  Indeed,  it  is  an  essential  requisite  for  the  manifestation  of  this 
pbenomeiion,  that  there  should  be  so  free  and  direct  a  communication  between 
th«-  an«f7  on  the  proximal  side  of  the  ligature,  and  that  portion  of  the  vessel 
sitoatcd  between  the  ligature  and  the 'sac,  or  the  sac  itself,  as  to  enable  the 
impoiff;  of  the  heart  to  be  transmitted  in  a  pulsatory  manner  into  the  tumour. 
Xo  itsgorgitant  blood  coming  upwards  from  that  portion  of  the  artery  which 
fea  diftal  to  the  sac,  however  free  it  may  be,  can  communicate  an  impulse,  as  it 
flows  per  solium  except  in  the  special  case  of  a  continuous  circle  of  large 
,  sach  as  are  met  with  between  the  arteries  within  the  skull,  or  in 
the  patear  and  plantar  arches.  If  any  of  the  direct  collateral  or  feeding 
Tuth  happen  to  be  sufficiently  large  at  the  time  of  the  operation  to  transmit 
the  wave  of  blood,  the  pulsation  in  the  sac  will  be  continuous,  or  will  return 
immediately  after  the  application  of  the  ligature.  If  they  be  at  first 
saall  for  this,  they  may  become  enlarged  as  part  of  the  anastomosing 
and  then  the  pulsation  will  return  so  soon  as  their  calibre  is 
to  transmit  the  hearths  impulse.  Besides  these  conditions  in  the  size 
-id  dutribntion  of  the  vessels  of  the  part,  it  is  not  improbable,  as  has  been 
•iy^istA  by  Porter,  that  certain  states  of  the  blood  in  some  individuals  may, 
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\^  '  !i  which  wo  ai'^  unaoquainted,  render  it  less  liable  to  coagulate 
\  I'll  I  ihuH  ih^iKHH)  to  a  retnm  of  the  pulsation  in  the  sac,  which 
X    iiili J  With  (laid  blo(Hl. 
'Ww  |t!uuoinoaou  under  consideration  has  been  noticed  in  all  parts  of  the 
I  •  i>  attv'i  (ho  }>crtonuanoo  of  the  Hanterian  operation,  though  it  occurs  with 
<liiK  u  la  dc^ivoM  of  freiiuoncy  after  the  ligature  of  different  arteries,  and  is 
\i  Kill  Illy  of  \i\o\v  common  occurrence  after  operations  for  carotid  aneurism 
( hau  lor  iiiiY  other  form  of  the  disease.   Thus,  of  31  cases  in  which  the  carotid 
ui(rr>  wiM  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  continued 
or  rciunmd  in  9  instances  ;  whereas  of  92  cases  of  inguinal  aneurism,  in  which 
thn  ixtcriial  iliac  artery  was  ligatured,  the  pulsation  recurred  in  6  cases  only; 
uiid  ill  soveral  of  these  it  is  interesting  to  note  that  there  were  two  aneurismal 
wu'B  in  tlie  same  limb— one  in  the  groin,  the  other  in  the  ham  ;  and  that  the 
pulnution,  though  permanently  arrested  in  the  popliteal,  recurred  in  the  in- 
guinal   aneurism.      In   the  ham  and   axilla,  pulsation  occasionally  though 
very  rarely  recurs.     This  difference  in  the  frequency  of  the  recurrence  of 
]mlsati()n  in  different  aneurisms,  is  evidently  owing  to  the  different  degrees 
of  iVec;dom  of  communication  that  exist  between  the  sac  and  the  collateral 
branches  in  various  forms  of  the  disease  ;  thus  in  a  carotid  aneurism,  the  im- 
pulse of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
«io,  through  the  medium  of  the  circle  of  Willis.    But,  in  the  case  of  inguinal, 
femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
osculations of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  liable  to  transmit  the  blood  in  a  pulsatory  stream.    For  the 
same  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
opposite  sides — the  pulsation  has  more  frequently  been  found  to  continue  un- 
interruptedly and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
artery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.    The  cases 
in  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
frequent  in  the  groin  and  ham,  as  in  the  neck.    In  those  instances  in  which 
the  pulsation  returns  within  the  first  twenty-four  hours  after  the  ligature,  it 
usually  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
two.    When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 
Compression  antecedent  to  the  ligature  may  so  enlarge  the  collateral  vessels  as 
to  favour  a  continuance  or  return  of  pulsation.    I  have  once  known  the 
pulsation  continue,  though  very  much  'lessened,  in  a  popliteal  aneurism,  after 
ligature  of  the  superficial  femoral,  in  a  case  in  which  treatment  by  compression 
had  unavailingly  been  tried  for  nearly  three  months.    In  another  case,  in 
which  I  tied  the  external  iliac  artery  for  popliteal  aneurism,  owing  to  the 
superficial  femoral  being  too  diseased  to  admit  of   a  ligature,  the  pulsation 
ceased  completely  for  a  time  as  I  was  tightening  the  ligature,  but  then  re- 
turned, and  became  very  marked  in  a  few  hours.    In  this  case  compression 
had  been  unavailingly  Employed  before  the  artery  was  tied. 

The  prognosis  of  these  cases  is  on  the  whole  favourable,  but  few  of  them 
having  eventually  proved  &tal.  Of  26  patients  in  whom  pulsation  occuired,  I 
find  that  three  died  ;  and  in  all  of  these  the  fittal  result  was  occasioned  by 
inflammation  and  sloughing  of  the  sac.  In  all  of  the  three  instances,  the  pul- 
sation recurred  within  the  first  twenty-four  hours.  When  it  returns  at  a  more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  nsuaUy  readily 
amenable  to  proper  treatment. 
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A  Secondary  Aneurism  \&  of  extremely  rare  occurrence  ;  indeed  I  believe 
there  are  only  two  nneqaivocal  instances  of  this  affection  upon  record,  both  of 
wfaidi  took  place  in  the  ham  ;  the  original  tumour  having  disappeared  entirely 
after  op»»tion,  the  secondary  disease  made  its  appearance  after  a  lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  importance  to 
dJgtSngniah  between  a  secondary  aneurism  and  secondary  or  recurrent  pulsation 
in  an  anenriainal  sac.  The  term  '*  secondary  aneuriem  "  should  be  restricted 
to  those  caacfl  only  in  which  an  aneurismal  tumour  appears  in  the  site  of  a 
former  one,  which  has  undergone  consolidation  and  absorption.  The  question 
may  be  raised,  whether  aneurisms  of  this  kind  are  in  reality  secondary  or 
vhetber  they  may  not  originate  in  the  dilatation  of  a  portion  of  the  artery 
contignonB  to  the  seat  of  a  former  disease.  It  is  certainly  not  very  easy  to 
imdentand  how  an  aneurismal  sac  that  has  once  undergone  consolidation  and 
ihearpdcoL,  can  again  become  dilated  into  a  pulsating  tumour  ;  and  I  think  it 
most  piofaable  that,  although  the  consecutive  aneurism  may  be  found  in  the 
same  surgical  region  as  the  primary  one,  it  in  reality  takes  its  origin  from  a 
sl^tly  higher  part  of  the  artery,  where  the  same  structural  change  may  have 
been  in  progress  that  determined  the  disease  in  the  first  instance  at  a  lower 
point.  Double  aneurism  thus  arising  is,  indeed,  occasionally  met  with  in  the 
ham  as  a  primary  disease.  I  have  seen  a  case  in  which  an  aneurismal  tumour 
was  situated  in  the  ham,  and  another  at  or  immediately  above  the  aperture  in 
the  adductor  muscle  :  if  the  artery  in  such  a  case  as  this  had  been  tied  before 
the  second  tumour  had  attained  any  magnitude,  we  can  easily  understand 
how^  when  this  became  dilated,  it  might  have  been  considered  to  be  a  new 
enlaigement  of  the  original  sac,  whereas,  in  reality,  it  was  nothing  more  than 
a  new  anenrism  forming  in  the  close  vicinity  of  the  old  one. 

Enlargement  of  an  aneurismal  sac  without  pulsaiiony  after  the  ligature  of 
the  art^y  leading  to  it,  is  an  interesting  phenomenon,  and  one  that  might 
cause  the  true  nature  of  the  tumour  to  be  misunderstood,  as  it  closely  resembles 
in  ita  alow  and  gradual  increase  the  growth  of  a  malignant  tumour.  It  is 
oocaiiofiied  by  the  distension  of  the  sac  by  regurgitant  blood  brought  into 
it  through  the  distal  end  of  the  vessel,  without  sufficient  force  to  cause 
pulsBtion,  though  with  sufficient  pressure  to  occasion  a  gradual  increase  in  the 
nze  of  the  swelling. 

Treabfunl  i^  Recurrent  Pulsation. — In  by&r  the  majority  of  cases  of  secon- 
dary pulsation,  this  phenomenon  ceases  of  itself  in  the  course  of  a  few  days  or 
from  consolidation  of  the  sac,  in  the  same  way  as  after  ligature  of  the 
r,  by  the  deposition  of  lamellated  fibrine.  This  tendency  to  consolida- 
tkxL  of  the  tumour  may  be  much  assisted  by  means  calculated  to  lessen  the 
fofoe  of  the  impulse  of  the  blood  into  the  sac,  such  as  compression  of  the 
artery  above  the  point  ligatured,  rest,  the  elevated  position,  and  the  cautious 
application  of  cold  to  the  part ;  cold,  however,  must  be  carefully  applied,  lest, 
the  vitality  of  the  limb  being  diminished,  gangrene  be  induced.  At  the  same 
time,  direct  preasnre  may  be  exercised  upon  the  sac,  so  as  to  moderate  the  flow 
of  blood  into  it ;  this  has  in  many  cases  succeeded  in  procuring  consolidation 
of  the  tumour,  and  may  most  conveniently  be  applied  by  means  of  a  compress 
aad  narrow  roller.  TMs  plan  is  especially  adapted  to  popliteal  and  inguinal 
aaeuiiaina,  but  cannot  so  well  be  exercised  upon  those  situated  in  the  neck. 
Ctte  mnst  be  taken  that  the  pressure  be  not  at  first  too  powerful,  lest  gaugrene 
;  the  object  is  not  so  much  to  force  out  the  contents  of  the  tumour,  or 
VOL  n.  K 
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to  efface  this,  as  simply  to  restrain  and  moderate  somewhat  the  flow  of  blood 
into  it.  Should  the  aneurism  be  so  situated  that  pressure  can  be  exercised 
upon  the  artery  above  the  point  ligatured,  this  should  be  had  recourse  to  either 
by  the  finger  or  by  instrument,  and  will  be  both  safer  and  more  likely  to  be 
effectual  than  direct  pressure.  I  succeeded  in  this  way  in  curing  a  very 
remarkable  case  of  recurrent  pulsation  in  a  popliteal  aneurism.  The  patient, 
a  man  about  thirty-five  years  of  age,  was  admitted  into  University  College 
Hospital  for  an  aneurism,  about  the  size  of  an  orange,  in  the  right  ham. 
Treatment  by  compression  was  employed,  without  any  effect  being  produced 
in  the  tumour,  for  three  months.  During  this  period  compression  was 
employed  in  all  forms — ^by  Carte's  instrument,  the  weight,  the  finger,  and 
flexion.  I  then  ligatured  the  superficial  femoral  artery  in  Scarpa's  triangle. 
The  pulsation  was  arrested  in  the  tumour  when  the  ligature  was  tied,  but 
returned  in  a  slight  degree  in  about  an  hour,  and  slowly  increased,  never 
becoming  at  all  forcible,  but  being  very  distinct.  The  ligature  separated  on 
the  fourteenth  day.  The  limb  was  bandaged,  and  a  pad  applied  over  the 
aneurism  >vithout  any  effect ;  and  the  limb  was  raised,  but  stiU  the  pulsation 
continued.  Carte's  compressor  was  again  applied  to  the  conmion  femoral 
artery,  and  used  for  about  three  hours  in  an  intermittent  manner,  when  the 
pulsation  finally  ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  influence  of  pres- 
sure, conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
there  are  three  courses  open  to  the  Surgeon  :  1,  To  ligature  the  vessel  higher 
up  ;  2,  to  perform  the  old  operation  of  opening  the  sac  ;  and,  3,  to  amputate, 
if  the  aneurism  be  situated  in  a  limb. 

With  regard  to  ligaturing  the  artery  at  a  higher  point,  I  am  not  acquainted 
with  any  cases  that  throw  much  light  on  the  probable  success  of  such  an  opera- 
tion.   We  know  that  the  ligature  of  an  artery  high  up  for  secondary  hiemor* 
rhage,  after  previous  deligation  of  it,  is  a  most  disastrous  procedure.    But  here 
the  conditions  are  by  no  means  identical  with,  or  even  similar  to,  those  that 
accompany  recurrent  pulsation.      In  the  case  of  secondary  haemorrhage, 
there  has  usually  not  been  time  for  the  full  development  of  the  collateral 
circulation  ;  whereas,  in  the  case  of  recurrent  pulsation,  many  weeks  would 
probably  have  elapsed  before  the  second  operation  would  become  necessary,  bo 
that  ample  time  would  be  given  for  the  enlargement  of  the  anastomoses ;  and 
besides  this,  the  very  occurrence  of  the  return  of  pulsation  may  be  taken  as 
evidence  of  an  unusually  free  anastomosing  circulation.    I  think,  therefore, 
that  if  such  a  case  were  by  any  possibility  to  occur,  in  which  recurrent  polsa- 
tion  could  not  be  checked  by  the  application  of  pressure,  digital  or  instm* 
mental,  to  the  artery  above  the  point  originally  ligatured,  aided  by  the  other 
appropriate  local  and  constitutional  means  that  have  been  mentioned  above, 
the  Surgeon  would  adopt  the  proper  course  by  ligaturing  the  artery  higher  up, 
ex,  gr.^  the  common  femoral  or  external  iliac,  if  the  superficial  femoral  had 
been  the  one  previously  tied.    In  the  event  of  this  not  being  thought  adWs- 
able,  he  must  choose  between  one  or  other  of  the  two  remaining  operationBy 
viz.,  amputation,  or  opening  the  sac.    Of  these  measures,  I  should  certainly 
prefer  amputation,  as  offering  the  most  favourable  chance  to  the  patient.    The 
operation  of  opening  the  sac,  turning  out  its  contents,  and  ligaturing  the  vessel 
supplying  it,  is  in  any  circumstances  a  procedure  fraught  with  the  greatest 
danger  to  the  patient,  and  full  of  difiiculty  to  the  Surgeon,  even  when  he 
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knows  in  what  atnation  to  seek  the  feeding  vessel.  How  much  greater  then 
miut  the  difficulty  be,  when  he  is  in  uncertainty  as  to  the  point  at  which  the 
artary  enters  the  sac,  and  cannot  know  whether  there  be  more  than  one  arterial 
branch  leading  into  it.  In  the  event,  therefore,  of  all  other  means  failing,  and 
of  the  pulsation  in  the  tumour  continuing,  amputation  is  the  only  resource  left 
to  the  Surgeon. 

In  those  sitnations  in  which  this  is  impossible,  the  Surgeon  may  occasion- 
ally attempt  the  old  operation.  Smythe,  of  New  Orleana»  as  a  last  resource, 
laid  open  a  subclavian  aneurism,  for  which  he  had  successfully  tied  the 
fnaomhiate  some  years  before,  but  failed  to  secure  the  artery,  and  the  patient 
died.  Morris,  however,  has  successfully  adopted  this  proceeding  in  a  case  of 
carotid  aneurism  after  ligature  of  the  common  trunk  had  failed ;  and  Berkeley 
HiU  in  a  case  of  axillary  aneurism  after  ligature  of  the  subclavian. 

Since  the  introduction  of  absorbable  ligatures  into  surgical  practice,  a  return 
of  pulsation  has  in  a  few  cases  been  due  to  a  restoration  of  the  lumen  of  the 
artery  after  the  disappearance  of  the  ligature.  This  is  recognized  by  the 
presence  of  pulsation  in  the  vessel  at  the  point  at  which  it  was  tied.  These 
cases  belong  to  a  different  class  to  those  in  which  the  vessel  has  been 
penuanentiy  ooclnded,  and  require  different  treatment.  The  artery  may  be 
ligatmed  a^un  at  or  near  the  same  spot  or  at  some  other  point.  In  a  case  of 
this  kind  that  occurred  under  the  care  of  Christopher  Heath  in  University 
College  Hoq[>ital,  the  femoral  was  successfully  tied  in  Hunter's  canal  afiier 
ligatnie  of  the  artery  in  Scarpa's  triangle  had  failed.  The  causes  of  failure  of 
the  iigatme  have  ahready  been  described  (Vol.  I.,  p.  402). 

S.  gfysimtioii  and  Sloughing  of  the  Sao. — ^When,  after  the  ligature 

of  its  siq>plying  artery,  an  aneurism  is  about  to  suppurate,  instead  of  diminish* 

ing  in  size,  it  increases,  with  heat,  pain,  pulsation,  and  some  inflammatory 

diaodkmtion  of  the  skin  covering  it.    This  gradually  becomes  thinned,  and 

at  last  gives  way ;  the  contents  of  the  tumour,  softened  and  broken  down 

by  inflsnunation  and  the  admixture  of  pus,  are  discharged  through  the 

apertnie  in  its  wall,  in  the  form  of  a  dark  purplish  brown  or  plum-coloured 

and  often  foetid  fluid,  intermixed  with  masses  of  a  soft  dark  coagula,  or  of  the 

drier  Wmi^**^  fibrine,  which  may  not  inaptly  be  compared  in  appearance  to 

portions  of  raisins  or  dates.    The  escape  of  these  matters,  variously  altered, 

maj  be  accompanied  or  followed  by  the  escape  of  florid  arterial  blood.    This 

bflsmoirhage,  which  is  the  great  source  of  danger  in  the  suppuration  of  an 

aneansmal  sac,  may  occur  in  a  sudden  violent  gush,  by  which  the  patient 

may  at  once  be  destroyed,  at  the  time  of  the  rupture  of  the  tumour ;  or  it 

may  oontinae  in  small  quantities,  which,  after  ceasing,  recur  from  time  to 

time,  thos  gradually  exhausting  the  patient.    It  is  this  occurrence  of  secondary 

that  constitutes  the  principal  danger  after  suppuration  of  an 

which  otherwise  is  not  a  source  of  any  very  serious  risk  to  the 

aboat  one-fourth  only  of  the  cases  in  which  the  sac  has  suppurated 

haviog  had  a  fttal  termination,  and  almost  all  those  in  which  death  resulted 

hsring  proved  fatal  by  hsemorrhage.  The  patients  in  a  few  remaining  instances 

have  been  carried  off  by  some  special  accidents,  such  as  the  pressure  of  the  sao 

GB  the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 

:ofio  the  pleora  or  bronchial  tubes.    Haemorrhage  is  more  liable  to  occur  when 

•Qpimation  takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than 

a  hen  a  longer  interval  has  elapsed.    That  haemorrhage  does  not  happen  more 
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,  >ov  S'  *>frT  remarkable,  and  must  be  owing 

t.ii^ittg^  by  coi^lum  of  the  month  of  the 

^  >  » ..  a  -he  interior  of  the  artery.    It  iB  owing 

. .  .  •'idbdt?^  the  fifttal  bleeding  does  not  occar  at 

i  ct:r  a  lapse  of  some  days,  or  even  weeks,  and 

V       iuettce  of  some  incautious  movement  of  the 

^ .  a  u  v>c  adhesion  is  suddenly  disturbed.    Those 

I  v.\K'ii  pulsation  has  returned  in  the  sac  after  the 

.,   \»oiv  the  supervention  of  suppuration  ;  as  in  these 

N...>»>a^  with  blood  that,  if  it  burst,  fatal  haemorrhage 

. ..  ti  uK>re  frequent  in  some  situations  than  in  others,  and 
V   .    u  auti^urisms  of  the  axilla  or  groin,  than  in  those  of  the 
V.     rht»  jiiroximity  of  the  ligature  and  the  necessary  inter- 
s  V.V  m  ic;»  application,  especially  in  large  axillary  or  ingoinal 
..vU>abceiIly  a  frequent  cause  of  it.    The  large  size  these 
V  .isiiiiu,  in  consequence  of  the  laxity  of  their  areolar  connec- 
.    .;.v»uiJi  \%,    Until  recently  it  was  believed  that  the  occurrence  of 
.  ,^.i.iisK4i,  instead  of  gradual  deposit  of  laminated  iibrine,  was  an 
(Kwr  in  the  production  of  suppuration  of  the  sac  ;  but  our  late 
vv  >  i  ih^  treatment  of  aneurism  by  rapid  compression  clearly  shows 
Inn^cr  has  been  greatly  exaggerated.    In  other  cases  it  would  appear 
iiiu  UHS  though  properly  deposited,  acts  as  a  foreign  body,  and  gives 
uiluuunation  and  suppuration  in  the  wall  of  the  sac  and  the  surround- 
..volur  im\\i\    Besides  this,  it  has  been  very  justly  remarked  by  Porter, 
....  ho  cw't'tttive  handling  and  frequent  examination  to  which  an  aneurismal 
.  Au^uv  iKVUrring  in  a  hospital  patient  is  usually  subjected,  may  induce  in- 
luMauutUui  and  give  rise  to  suppuration. 

i'ho  ^m'iod  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
\4U  K«  fi\>m  a  ibw  days  to  as  many  months.  In  the  majority  of  instances,  it 
wvuUil  appear  to  take  place  between  the  third  and  eighth  weeks  ;  later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
tM  in  a  case  recoided  by  Sir  A.  Cooper,  in  which  a  carotid  aneurism  suppurated 
at  the  eighth  month. 

'hmimmt, — ^When  an  aneurism  is  suppurating,  and  is  on  the  point  of  giving 
way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic  precautions, 
80  as  to  let  out  the  broken  down  contents  at  once.  It  must  then  be  treated 
like  an  ordinary  abscess,  with  a  view  to  its  filling  up  by  granulation  ;  which, 
however,  will  necessarily  be  a  slow  process,  in  consequence  of  the  great  size 
and  depth  of  the  opening.  During  the  whole  of  this  time  a  tourniquet  should 
be  kept  loosely  applied  upon  the  artery  above  the  sac,  so  as  to  be  tightened  at 
any  moment  if  bleeding  take  place.  If  haemorrhage  have  aheady  supervened, 
the  case  is  attended  with  immediate  danger.  In  such  a  case  as  this,  the 
first  indication  is  clearly  to  arrest  the  flow  of  blood,  so  as  to  prevent  the 
patient  from  dying  at  once.  This  can  best  be  accomplished  by  turning  out 
the  coagula  and  plugging  the  sac  with  lint  or  compressed  sponge,  retained  m 
liiu  by  a  firm  graduated  compress,  and  well  applied  roller.  The  haemorrhage 
having  thus  been  arrested  for  a  time,  the  Snif;eon  should  take  into  considera- 
tion what  steps  should  be  adopted  permanently  to  restrain  it.  In  some  cases, 
indeed,  though  these  are  exceptional,  the  plug  and  compress  may  be  sufficient 
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to  prerent  a  recmrence  of  the  bleeding  ;  but  in  general  it  will  not  do  to  truBt 
to  these  means,  nnlese  the  anatomical  relations  of  the  put  be  snch  as  to  pre- 
clude the  poeBibilitf  of  adopting  any  more  active  meaanres. 

VariooB  plans  sn^est  themselveB  to  the  Snrgeon  for  the  permanent  snp- 
presnon  of  the  bleeding.  The  sac  may  be  laid  open,  and  an  attempt  made  to 
ligature  that  portion  of  the  artery  from  which  the  blood  issues.  But  this  can 
Bcato^  be  expected  to  Bucceed,  as,  in  the  majority  of  the  cases,  the  coats  of 
the  Tenel  being  softened  and  pulpy,  there  wonld  be  little  prospect  of  its  holding 
a  I^ature,  even  if  it  were  possible  to  expose  it  before  the  patient  perished  of 
iiasmorrfaage.  Indeed,  thongh  this  plan  has  been  several  times  tried,  I  am  not 
aware  that  by  it  the  Surgeon  has  ever  ancceeded  in  arresting  the  bleeding  irom 
a  enppmting  aneurismal  sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  wonld,  I  think, 
hold  ont  a  better  chance,  more  particularly  if  the  blood  were  ponred  ont  from 
a  collateral  vessel  of  a  small  size.    In  this  way  Morrison,  of  Monte  Video,  suc- 
ceeded in  arresting  the  bleeding  of  an  anenrism  in  the  groin  that  had  euppa- 
rated.    Shonld  this  means,  however,  not  suffice  (and  it  is  the  only  means  that 
can  be  afi^ilied  in  many  aitnations,  as  in  the  groin  and  axilla),  there  is  no 
comae  left  bnt,  in  those  situations  in  which  it  can  be  done,  either  to  ligature 
the  artery  higher  up  or  to  amputate.    The  application  of  a  ligature  nearer 
the  oentre  of  the  circulation,  even  though  practicable,  appears  to  me  to 
be  of  voydonbtful  utility  ;  for  the  probability  is, 
that  tAe  circniation  through  the  limb,  embarrassed 
as  it  must  have  been  by  the  first  ligature,  and  by 
the  snbKquent  distension  and  suppuration  of  the 
tac,  wiU   be  so  much  interfered  with  when  the 
artery  is  tied  a  second  time,  tliat  gangrene  will 
reanlb  ;   or  else  that  the  collateral  circulation,  if 
sotBciently  active  to  maintain  the  vitality  of  the 
limb,  will  also  keep  up  the  hemorrhage  from  the 
opemog  in  the  artery  communicating  with  the  sac. 
fa  diese  circumstances,  the  only  course  left  to  the 
Surgeon  ia  amputation  of  the  limb  wheu  the  anen- 
rism   is  so  situated  that  it  can  in  this  way  be 
renwjT«L 

4.  Ctaocraaa  of  the  limb. — The  general 
mbjecc  of  gangrene  of  a  limb,  following  injury 
and  tigaCore  of  the  main  artery,  has  already  been 
docnbed  {Vol.    I.,  p.  442) ;    and  we  have  at 

pnaern  to  consider  only  those  cases  in  which  it  co™^™"^^?"™^.  ^dTh™ 
oocnn  after  the  operation  for  aneurism.  Arim^  s''\E''comp^rwMd'»tii'- 

CauMa. — If  the  aneurismal  sac  have  attained    » Aneu'ijain. 
a   Isrgv  siie  with  great   rapidity,    it   may,    by 

itt  yrumre  on  the  collateral  vessels,  or  on  the  veins  in  its  vicinity 
'Rg.  *54j,  produce  such  an  amount  of  disturbance  in  the  circulation  of 
ihe  limb,  preventing  the  influx  of  arterial  or  obstructing  the  efflux  of  venoos 
bleed,  as  to  occasion  a  great  liability  to  the  occurrence  of  gangrene.  But 
perbapa  the  principal  source  of  danger  consists  in  the  aneurism  becoming 
taJ^mlsf  and  vndsly  diffused,  more  particularly  in  those  cases  in  which  the 
1  relations  of  the  collateral  vessels  are  such,  as  in  the  ham,  that 
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from  caoaes  with  which  we  are  anaoqnaintcd,  render  it  less  liable  to  coag^atc 
than  usual,  and  thus  dispose  to  a  return  of  the  pulsation  in  the  sac,  which 
remains  filled  with  fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occurs  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
certainly  of  more  common  occurrence  after  operations  for  carotid  aneurism 
than  for  any  other  form  of  the  disease.  Thus,  of  31  cases  in  which  the  carotid 
artery  was  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  continued 
or  returned  in  9  instances  ;  whereas  of  92  cases  of  inguinal  aneurism,  in  which 
the  external  iliac  artery  was  ligatured,  the  pulsation  recurred  in  6  cases  only  ; 
and  in  several  of  these  it  is  interesting  to  note  that  there  were  two  aneurismal 
sacs  in  the  same  limb— one  in  the  groin,  the  other  in  the  ham  ;  and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  recurred  in  the  in- 
guinal aneurism.  In  the  ham  and  axilla,  pulsation  occasionally  though 
very  rarely  recurs.  This  difference  in  the  frequency  of  the  recurrence  of 
pulsation  in  different  aneurisms,  is  evidently  owing  to  the  different  degreen 
of  freedom  of  communication  that  exist  between  the  sac  and  the  collateral 
branches  in  various  forms  of  the  disease  ;  thus  in  a  carotid  aneurism,  the  im- 
pulse of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
sac,  through  the  mediam  of  the  circle  of  Willis.  But,  in  the  case  of  inguinal, 
femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
osculations of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  liable  to  transmit  the  blood  in  a  pulsatory  stream.  For  the 
same  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
opposite  sides — the  pulsation  has  more  frequently  been  found  to  continue  nn- 
interruptedly  and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
artery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.  The  cafies 
in  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
frequent  in  the  groin  and  ham,  as  in  the  neck.  In  those  instances  in  which 
the  pulsation  returns  within  the  first  twenty-four  hours  afi^r  the  ligature,  it 
usually  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
two.  When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 
Compression  antecedent  to  the  ligature  may  so  enlarge  the  collateral  veasela  as 
to  fkvour  a  continuance  or  return  of  pulsation.  I  have  once  known  the 
pulsation  continue,  though  very  much  'lessened,  in  a  popUteal  aneurism,  alter 
ligature  of  the  superficial  femoral,  in  a  case  in  which  treatment  by  compression 
had  unavaUingly  been  tried  for  nearly  three  mcmths.  In  another  caae^  in 
which  I  tied  the  external  iliac  artery  for  popliteal  aneurism,  owing  to  the 
superficial  femoral  being  too  diseased  to  admit  of  a  ligature,  the  pulsation 
ceased  completely  for  a  time  as  I  was  tightening  the  ligature,  but  then  re>-> 
turned,  and  became  very  marked  in  a  few  hours.  In  this  case  compression 
had  been  nnavailingly  employed  before  the  artery  was  tied. 

The  prognosis  of  these  cases  is  on  the  whole  favourable,  but  few  of  them 
having  eventually  proved  &taL  Of  26  patients  in  whom  pulsation  occorred,  I 
find  that  three  died  ;  and  in  all  of  these  the  fiital  result  was  oocasioned  by 
inflammation  and  sloughing  of  the  sac.  In  all  of  the  three  instances,  the  puU 
sation  recurred  within  the  first  twenty-fonr  hours.  When  it  returns  at  a  more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  usually  r^adilr 
amenable  to  proper  treatment. 
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A  Steondary  Aneurism  is  of  extremely  rare  occurrence  ;  indeed  I  believe 
there  are  only  two  nneqmvocal  instances  of  this  affection  upon  record,  both  of 
which  took  pkce  in  the  ham  ;  the  original  tumour  haying  disappeared  entirely 
after  operation,  the  secondary  disease  made  its  appearance  after  a  lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.    It  is  of  importance  to 
dwdngnirii  between  a  secondary  aneurism  and  secondary  or  recurrent  pulsation 
in  an  aneorismal  sac.    The  term  ''  secondary  ansurism  "  should  be  restricted 
to  those  caacfl  only  in  which  an  aneurismal  tumour  appears  in  the  site  of  a 
fanner  one,  which  has  undergone  consolidation  and  absorption.    The  question 
may  be  raised,  whether  aneurisms  of  this  kind  are  in  reality  secondary  or 
viiecher  they  may  not  originate  in  the  dilatation  of  a  portion  of  the  artery 
rrntigaoQS  to  the  seat  of  a  former  disease.    It  is  certainly  not  very  easy  to 
imdentand  how  an  aneurismal  sac  that  has  once  undergone  consolidation  and 
absorption,  can  again  become  dilated  into  a  pulsating  tumour  ;  and  I  think  it 
most  probable  that,  although  the  consecutive  aneurism  may  be  found  in  the 
Mine  smrgical  r^on  as  the  primary  one,  it  in  reality  takes  its  origin  from  a 
ihshtly  higher  part  of  the  artery,  where  the  same  structural  change  may  have 
been  in  progress  that  determined  the  disease  in  the  first  instance  at  a  lower 
IfoiaL    Doable  aneurism  thus  arising  is,  indeed,  occasionally  met  with  in  the 
ham  as  a  primary  disease.    I  have  seen  a  case  in  which  an  aneurismal  tumour 
was  Biniated  in  the  ham,  and  another  at  or  immediately  above  the  aperture  in 
the  addoctor  mnsde  :  if  the  artery  in  such  a  case  as  this  had  been  tied  before 
the  BBCood  tomour  had  attained  any  magnitude,  we  can  easily  understand 
how,  when  this  became  dilated,  it  might  have  been  considered  to  be  a  new 
cQkrgement  of  the  original  sac,  whereas,  in  reality,  it  was  nothing  more  than 
»  new  aoenrism  forming  in  the  close  vicinity  of  the  old  one. 

Enlargement  of  an  aneurismal  sac  withoui  pulsaOoUj  after  the  ligature  of 
±t.  aiterj  leading  to  it,  is  an  interesting  phenomenon,  and  one  that  might 
csoae  the  true  nature  of  the  tumour  to  be  misunderstood,  as  it  closely  resembles 
:i  iu  alow  and  gradual  increase  the  growth  of  a  malignant  tumour.  It  is 
'/caaoned  by  the  distension  of  the  sac  by  regurgitant  blood  brought  into 
t  thmo^h  the  distal  end  of  the  vessel,  without  sufficient  force  to  cause 
pckatkm,  though  with  sufficient  pressure  to  occasion  a  gradual  increase  in  the 
<ize  of  the  awelling. 

Trmimeni  of  Recurrent  Pulsation. — In  byfiEO"  the  majority  of  cases  of  secon- 
dary polntaon,  this  phenomenon  ceases  of  itself  in  the  course  of  a  few  days  or 
ffom  ooDS'ilidation  of  the  sac,  in  the  same  way  as  after  ligature  of  the 
\  by  the  deposition  of  lamellated  fibrine.    This  tendency  to  consolida- 
'•'41  of  the  tomour  may  be  much  assisted  by  means  calculated  to  lessen  the 
of  the  impulse  of  the  blood  into  the  sac,  such  as  compression  of  the 
above  the  point  ligatured,  rest,  the  elevated  position,  and  the  cautious 
spplicatioa  of  cold  to  the  part ;  cold,  however,  must  be  carefully  applied,  lest, 
Lhe  ritali^  of  the  limb  being  diminished,  gangrene  be  induced    At  the  same 
isie,  direa  preMore  may  be  exercised  upon  the  sac,  so  as  to  moderate  the  flow 
f  Mood  into  it ;  this  has  in  many  cases  succeeded  in  procuring  consolidation 
•(  the  tumour,  and  may  most  conveniently  be  applied  by  means  of  a  compress 
lai  narrow  roller.    This  plan  is  especially  adapted  to  popliteal  and  inguinal 
OR^TMrna,  but  cannot  so  well  be  exercised  upon  those  situated  in  the  neck. 
^  an  floxiit  be  taken  that  the  pressure  be  not  at  first  too  powerful,  lest  gangrene 
tiKh ;  the  object  is  not  so  much  to  force  out  the  contents  of  the  tumour,  or 
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to  efface  this,  as  simply  to  restrain  and  moderate  somewhat  the  flow  of  bbxl 
into  it.    Sliould  the  aneorism  be  so  situated  that  pressure  can  be  exercieed 
npon  the  artery  above  the  point  ligatured,  this  should  be  had  recourse  to  either 
by  the  fin^r  or  by  instrument,  and  will  be  both  safer  and  more  likely  to  be       j 
effectual  than  direct   pressure.      I  succeeded  in  this  way  in  curing:  a  very       i 
remarkable  case  of  recurrent  pulsation  in  a  popliteal  aneurism.    The  patient,       i 
a  man  about  thirty-five  years  of  age,  was  admitted  into  University  College       ; 
Hospital  for  an  aneurism,  about  the  size  of   an  orange,  in  the  right  ham. 
Treatment  by  compression  was  employed,  without  any  effect  being  produced 
in  the  tumour,  for   three  months.      During  this  period  compression  was       , 
employed  in  all  forms — ^by  Carte's  instrument,  the  weight,  the  finger,  and 
flexion.    I  then  ligatured  the  superficial  femoral  artery  in  Scarpa*s  triangle.       , 
The  pulsation  was  arrested  in  the  tumour  when  the  ligature  was  tied,  but 
returned  in  a  slight  degree  in  about  an  hour,  and  slowly  increased,  never 
becoming  at  all  forcible,  but  being  very  distinct.    The  ligature  separated  on 
the  fourteenth  day.     The  limb  was  bandaged,  and  a  pad  applied  over  the 
aneurism  >vithout  any  effect ;  and  the  limb  was  raised,  but  still  the  pulsation 
continued.    Carte's  compressor  was  again  applied  to  the  common  femoral 
artery,  and  used  for  about  three  hours  in  an  intermittent  manner,  when  the 
pulsation  finally  ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  infiuenoe  of  pres- 
sure, conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
there  are  three  courses  open  to  the  Surgeon  :  1,  To  ligature  the  vessel  higher 
up ;  2,  to  perform  the  old  operation  of  opening  the  sac  ;  and,  8,  to  amputate, 
if  the  aneurism  be  situated  in  a  h'mb. 

With  regard  to  ligaturing  the  artery  at  a  higher  point,  I  am  not  acquainted 
with  any  cases  that  throw  much  light  on  the  probable  success  of  such  an  opera- 
tion.   We  know  that  the  ligature  of  an  artery  high  up  for  secondary  hsennor- 
rhage,  after  previous  deligation  of  it,  is  a  most  disastrous  procedure.     But  here 
the  conditions  are  by  no  means  identical  with,  or  even  similar  to,  those  that 
accompany  recurrent  pulsation.      In  the  case  of  secondary  hsemorrhage, 
there  has  usually  not  been  time  for  the  fall  development  of  the  oollateral 
circulation  ;  whereas,  in  the  case  of  recurrent  pulsation,  many  weeks  would 
probably  have  elapsed  before  the  second  operation  would  become  neoeasary,  so 
that  ample  time  would  be  given  for  the  enlargement  of  the  anastomoaes ;  and 
besides  this,  the  very  occurrence  of  the  return  of  pulsation  may  be  taken  as 
evidence  of  an  unuanally  free  anastomosing  circulation.    I  think,  therefore, 
that  if  such  a  case  were  by  any  possibility  to  occur,  in  which  recurrent  pulsa- 
tion could  not  be  checked  by  the  application  of  pressure,  digital  or  instru- 
mental, to  the  artery  above  the  point  originally  ligatured,  aided  by  the  otht:r 
appropriate  local  and  constitutional  means  that  have  been  mentioned  above, 
the  Surgeon  would  adopt  the  proper  course  by  ligaturing  the  artery  higher  up, 
^.  ffr.^  the  common  femoral  or  external  iUac,  if  the  superficial  femoral  had 
been  the  one  previously  tied.    In  the  event  of  this  not  being  thought  ad\  is- 
able,  he  must  choose  between  one  or  other  of  the  two  remaining  operationa, 
viz.,  amputation,  or  opening  the  sac.    Of  these  measures,  I  should  certainly 
prefer  amputation,  as  offering  the  most  favourable  chance  to  the  {satient.    Tti<' 
operation  of  opening  the  sac,  turning  out  its  contents,  and  ligaturing  the  vef^sc.*! 
supplying  it,  is  in  any  circumstances  a  procedure  fraught  with  tl^e  greatoi 
daiiger  to  the  patient,  and  full  of  difiiculty  to  the  Surgeon,  even  when  he 
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knoirs  in  what  sitiiation  to  seek  the  feeding  vessel.  How  much  greater  then 
most  the  difficoltj  be,  whea  he  is  in  uncertainty  as  to  the  point  at  which  the 
uteiT  enters  the  sac,  and  cannot  know  whether  there  be  more  than  one  arterial 
Innch  leading  into  it.  In  the  event,  therefore,  of  all  other  means  failing,  and 
4  the  polsation  in  the  tumour  continuing,  amputation  is  the  only  resource  left 
t(t  the  Surgeon. 

b  those  situations  in  which  this  is  impossible,  the  Surgeon  may  occasion- 
aJij  attempt  the  old  operation.  Smythe,  of  New  Orleansi,  as  a  last  resource, 
laid  open  a  Bubclavian  aneurism,  for  which  he  had  successfully  tied  the 
juoocDinate  some  years  before,  but  failed  to  secure  the  artery,  and  the  patient 
di^  Morris,  however,  has  successfully  adopted  this  proceeding  in  a  case  of 
•:uotid  aneurism  after  ligature  of  the  common  trunk  had  failed ;  and  Berkeley 
Hill  in  a  case  of  axillary  aneurism  after  ligature  of  the  subclavian. 

Snce  the  introduction  of  ab^rbable  ligatures  into  surgical  practice,  a  return 
•'f  polaation  has  in  a  few  cases  been  due  to  a  restoration  of  the  lumen  of  the 
'i.'KrrT  after  the  disappearance  of  the  ligature.  This  is  recognized  by  the 
preKDce  of  pulsation  in  the  vessel  at  the  point  at  which  it  was  tied.  These 
cues  bebng  to  a  different  class  to  those  in  which  the  vessel  has  been 
[lermanently  oocluded,  and  require  different  treatment.  The  artery  may  be 
lizitored  afsain  at  or  near  the  same  spot  or  at  some  other  point.  In  a  case  of 
tilii  kind  that  oocorred  under  the  care  of  Christopher  Heath  in  University 
r*oU^  HotpitAly  the  femoral  was  successfully  tied  in  Hunter's  canal  after 
Visuiat  of  the  arteiy  in  Scarpa's  triangle  had  &iled.  The  causes  of  failure  of 
the  Ii|;atme  have  already  been  described  (Vol.  I.,  p.  402). 

3.  fcpymmtiaa  and  Sloughing  of  the  Sac. — ^When,  after  the  ligature 
«'f  iti  6ii|^ying  arteiy,  an  aneurism  is  about  to  suppurate,  instead  of  diminish- 
es; in  size,  it  increases,  with  beat,  pain,  pulsation,  and  some  inflammatory 
.:<»loiation  of  the  skin  covering  it.    This  gradually  becomes  thinned,  and 
^  lait  gives  way ;  the  contents  of  the  tumour,  softened  and  broken  down 
.r  inflynmation   and  the  admixture  of  pus,  are  discharged  through  the 
if^rtore  in  its  wall,  in  the  form  of  a  dark  purplish  brown  or  plum-coloured 
vLd  often  foetid  fluid,  intermixed  with  masses  of  a  soft  dark  coagula,  or  of  the 
■Irwr  kmina^jMl  fitnine,  which  may  not  inaptly  be  compared  in  appearance  to 
>'rtirmi  of  raisiiui  or  dates.    The  escape  of  these  matters,  variously  altered, 
'*-ay  be  aooompanied  or  followed  by  the  escape  of  florid  arterial  blood.    This 
which  is  the  great  source  of  danger  in  the  suppuration  of  an 
may  occur  in  a  sudden  violent  gush,  by  which  the  patient 
:^7  u  (fooe  be  destroyed,  at  the  time  of  the  rupture  of  the  tumour ;  or  it 
tMj  oootiniie  in  smaU  quantities,  which,  after  ceasing,  recur  from  time  to 
thns  gradually  exhausting  the  patient.    It  is  this  occurrence  of  secondary 
that  constitutes  the  principal  danger  after  suppuration  of  an 
which  otherwise  is  not  a  source  of  any  very  serious  risk  to  the 
;  tboofe  one-fonrth  only  of  the  cases  in  which  the  sac  has  suppurated 
:iari9giad  a  filial  feennination,  and  almost  all  those  in  which  death  resulted 
i^Ting  proved  fatal  by  haemorrhage.  The  patients  in  a  few  remaining  instances 
ure  been  carried  off  by  some  special  accidents,  such  as  the  pressure  of  the  sac 
'-"^i  the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 
xo  the  pfenia  or  bronchial  tubes.    Haemorrhage  is  more  liable  to  occur  when 
«,'psiation  takes  jdace  a  few  weeks  after  the  ligature  of  the  artery,  than 

^>a  a  longer  interval  has  elapsed.    That  haemorrhage  does  not  happen  more 

K  2 
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frequently  after  suppuration  of  the  sac  is  very  remarkable,  and  must  be  owing 
either  to  the  sealing  by  adhesion  or  plugging  by  coagulum  of  the  mouth  of  the 
aneurism,  where  it  communicates  with  the  interior  of  the  artery.  It  is  owing 
to  this  plugging  also,  that  in  many  cases  the  fatal  bleeding  does  not  occur  at 
the  moment  of  rupture,  but  only  after  a  lapse  of  some  days,  or  even  weeks,  and 
then  most  usually  under  the  influence  of  some  incautious  movement  of  the 
patient,  by  which  the  coagulum  or  adhesion  is  suddenly  disturbed.  Those 
cases  are  most  dangerous  in  which  pulsation  has  returned  in  the  sac  after  the 
ligature  of  the  vessel,  but  before  the  supervention  of  suppuration  ;  as  in  these 
the  tumour  is  so  freely  supplied  with  blood  that,  if  it  burst,  fatal  haemorrhage 
will  with  certainty  supervene. 

This  accident  is  much  more  frequent  in  some  situations  than  in  others,  and 
is  more  liable  to  occur  in  aneurisms  of  the  axilla  or  groin,  than  in  those  of  the 
ham  or  of  the  neck.  The  proximity  of  the  ligature  and  the  necessary  inter- 
ference with  the  sac  in  its  application,  especially  in  large  axillary  or  inguinal 
aneurisms,  is  undoubtedly  a  frequent  cause  of  it.  The  large  size  these 
tumours  rapidly  attain,  in  consequence  of  the  laxity  of  their  areolar  connec- 
tions, also  favours  it.  Until  recently  it  was  believed  that  the  occurrence  of 
simple  coagulation,  instead  of  gradual  deposit  of  laminated  librine,  was  aa 
important  factor  in  the  production  of  suppuration  of  the  sac  ;  but  our  late 
experience  of  the  treatment  of  aneurism  by  rapid  compression  clearly  shows 
that  the  danger  has  been  greatly  exaggerated.  In  other  cases  it  would  appear 
that  the  fibrine,  though  properly  deposited,  acts  as  a  foreign  body,  and  gives 
rise  to  inflammation  and  suppuration  in  the  wall  of  the  sac  and  the  surround- 
ing areolar  tissue.  Besides  this,  it  has  been  very  justly  remarked  by  Porter^ 
that  the  excessive  handling  and  frequent  examination  to  which  an  aneurismal 
tumour  occurring  in  a  hospital  patient  is  usually  subjected,  may  induce  in- 
flammation and  give  rise  to  suppuration. 

The  period  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
varies  from  a  few  days  to  as  many  months.  In  the  majority  of  instances,  it 
would  appear  to  take  place  between  the  third  and  eighth  weeks ;  later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
as  in  a  case  recorded  by  Sir  A.  Cooper,  in  which  a  carotid  aneurism  suppurated 
at  the  eighth  month. 

Treatment — ^When  an  aneurism  is  suppurating,  and  is  on  the  point  of  giving 
way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic  precautions, 
so  as  to  let  out  the  broken  down  contents  at  once.  It  must  then  be  treated 
like  an  ordinary  abscess,  with  a  view  to  its  filling  up  by  granulation  ;  which, 
however,  will  necessarily  be  a  slow  process,  in  consequence  of  the  great  size 
and  depth  of  the  opening.  During  the  whole  of  this  time  a  tourniquet  should 
be  kept  loosely  applied  upon  the  artery  above  the  sac,  so  as  to  be  tightened  at 
any  moment  if  bleeding  take  place.  If  haemorrhage  have  already  supervened, 
the  case  is  attended  with  immediate  danger.  In  such  a  case  as  this,  the 
first  indication  is  clearly  to  arrest  the  flow  of  blood,  so  as  to  prevent  the 
patient  from  dying  at  once.  This  can  best  be  accomplished  by  turning  out 
the  coagula  and  plugging  the  sac  with  lint  or  compressed  sponge,  retained  in 
6ihi  by  a  firm  graduated  compress,  and  well  applied  roUer.  The  haemorrhage 
having  thus  been  arrested  for  a  time,  the  Surgeon  should  take  into  considera- 
tion what  steps  should  be  adopted  permanently  to  restrain  it.  In  some  cases, 
indeed,  though  these  are  exceptional,  the  plug  and  compress  may  be  suflBdent 
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tApRT^t  a  recorrence  of  the  bleeding  ;  bnt  in  general  it  will  not  do  to  trust 
to  iticte  means,  nnless  the  anatomical  reladous  of  the  part  be  such  as  to  pre- 
dgde  the  poasibility  of  adopting  any  more  active  measures. 

Vuioos  plans  an^gest  themseNeB  to  the  Snrgeon  for  the  permanent  sup- 
{teaoQ  of  the  bleeding.  The  sac  may  be  laid  open,  and  an  attempt  made  to 
liguare  that  portion  of  the  arteiy  from  which  the  blood  ieBues.  Bat  this  ctm 
Kuc^  be  expected  to  ancceed,  as,  in  the  majority  of  the  cases,  the  coats  of 
tbe  TBMel  being  softened  and  pulpy,  there  would  be  little  prospect  of  its  holding 
■  Itgttioe,  even  if  it  were  poagible  to  eipose  it  before  the  patient  perished  of 
tuemonh^e.  Indeed,  though  this  plan  has  been  several  times  tried,  I  am  not 
i<nre  that  by  it  the  Surgeon  has  ever  sncceeded  in  arresting  the  bleediug  from 
k  «ii{itiimdng  aneurismal  sac. 

The  appUcatioB  of  the  actual  cautery  to  the  bleeding  orifice  would,  I  think, 
htAd  oat  a  better  chance,  more  particularly  if  the  blood  were  poured  ont  from 
ft  coQabenl  venel  of  a  small  size.     lu  this  way  Morrison,  of  Monte  Video,  sue* 
ceeded  in  arresting  the  bleediug  of  an  anenriam  in  the  groin  that  had  suppu- 
rated.   Shoold  this  means,  however,  not  suffice  (and  it  is  the  only  means  Uiat 
can  be  applied  in  many  situations,  as  in  the  groin  and  axilla),  there  is  no 
ODQiK  left  bnt,  in  those  sitnations  in  which  it  can  be  done,  either  to  ligature 
the  utery  higher  np  or  to  amputate.     The  application  of  a  ligature  nearer 
the  ocntR  of  the  circulation,  even  though  practicable,  appears  to  me  to 
he  of  iwy  doubtful  utiHty  ;  for  the  probability  is, 
xhmt  Uk  cifmlation  through  the  limb,  embarrassed 
aa  it  mut  have  been  by  the  first  hgature,  and  by 
the  sabseqoent  distensioti  and  suppuration  of  the 
Mc,  will  be  Bo   much  interfered  with  when  the 
artety  is  tied  a  second  time,  tliat  gangrene  will 
KMilt  ;  <x  else  that  the  collateial  circulation,  if 
•aJBciently  active  to  maintain  the  vitality  of  the 
Jmb.  will  also  keep  np  the  hemorrhage  from  the 
•  fasing  in  the  artery  communicating  with  the  sac. 
In  these  circiunRtances,  the  only  course  left  to  the 
Snrgcoo  IB  amputation  of  the  limb  when  the  aneu- 
rmm   it  so  sitoated  that  it  can  in  this  way  he 
rcmoTuL 

4.  llaBjuaa  of  the  Limb. — The  general 
nbject  of  gangrene  of  a  limb,  following  injury 
Bad  Ugatnie  of  the  main  artery,  has  ah-eady  been 
ieacrihed   (Vol.    I.,  p.  442) ;    and  we  have  at 

fmsmt  to  conaider  only  those  cases  in  which  it  ef,m»;^ir^th?"vS'n,  mS^uTS 
'«nn  after  the  <^»ration  for  aneurism.  f^Sf^'^^v^^^td; 

ToMn. — If  the  aneurismal  sac  have  attained    canmiriMn. 
a   larjp  use   with   great   rapidity,    it   may,    by 

ni  f^nnrt  on  the  collateral  vessels,  or  on  the  veins  in  its  vicinity 
Fir.  iJi),  produce  such  an  amount  of  disturbance  in  the  circulation  of 
ite  Umli.  preventing  the  infinz  of  arterial  or  obstructing  the  efflux  of  venous 
'-fni,  u  to  occasion  a  great  liability  to  the  occurrence  of  gangrene.  But 
^riafm  the  principal  source  of  danger  consists  in  the  anBuritm  beeommg 
n.idr»{if  ami  widely  diffiufd,  more  particularly  in  those  cases  iu  which  the 
-^^tiTmifBl  relattona  of  the  collateral  vessels  are  such,  as  in  the  ham,  that 
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they  may  readily  and  nnifonnly  become  compressed  by  the  efiiised  blood.  In 
these  cases,  the  additiomil  embarrassment  induced  in  the  circulation  of  the 
limb  by  the  ligature  of  its  main  artery  will  readily  induce  gangrene ;  and  hence 
it  is  that,  in  diffuse  aneurism  of  the  lower  extremity,  ligature  of  the  artery  is  bo 
commonly  followed  by  mortification. 

Loss  of  bloody  either  in  consequence  of  secondary  haemorrhage,  or  in  any 
other  way  before  or  after  the  application  of  the  ligature,  is  very  apt  to  be  followed 
by  gangrene  ;  the  more  so,  if  it  have  been  necessary  to  apply  a  ligature  to  a 
higher  point  on  the  trunk  of  the  vessel  than  had  previously  been  tied.  This 
secondary  ligature  of  a  large  artery  in  cases  of  aneurism  has,  I  believe,  been 
invariably  followed  by  gangrene  of  the  limb,  when  done  in  the  lower  ex- 
truuiity  ;  the  interference  with  the  collateral  circulation  by  the  second 
ligature  being  so  great,  that  the  vitality  of  the  part  cannot  be  main- 
tained. 

Besides  these  causes,  the  occurrence  of  erysipelas^  exposure  of  the  limb  to 
cold,  or  to  an  undue  degree  of  heat,  or  subjecting  it  to  the  compression  of  a 
bandage,  may  be  attended  by  consequences  fatal  to  its  vitality. 

The  period  of  supervention  of  gangrene  of  the  limb  is  usually  from  the  third 
to  the  tenth  day  ;  it  seldom  occurs  before  this  period,  unless  incipient  morti- 
fication have  already  set  in  before  the  artery  was  tied,  (rangrene  usually 
follows  the  ligature  of  the  external  iliac  at  an  earlier  period  than  that  of  any 
other  artery.  In  cases  of  aneurism,  the  gangrene  is  always  of  the  dark  and 
moist  variety,  owing  to  its  being  conmionly  dependent  on  pressure  upon  the 
large  venous  trunks  by  the  aneurismal  tumour. 

Treatment. — ^The  general  preventive  treatment  of  gangrene  following  the 
ligature  of  the  artery  for  aneurism  must  be  conducted  on  the  same  principles 
as  when  it  arises  after  the  ligature  of  arteries  generally  (Vol.  I.,  p.  448).     But 
some  special  modifications  of  it  are  required,  so  &r  as  the  aneurism  is  con- 
cerned.   When  the  gangrene  occurs  from  the  pressure  of  the  sac  npon  the 
accompanying  vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to  tnm  out 
its  contents,  thus  removing  the  compression  exercised  by  it.    The  danger  t>f 
such  a  proceeding  consists  in  the  probability  of  the  occurrence  of  haemorrliai:^ 
from  the  opening  made  into  the  sac,  and  in  the  risk  attending  snppnmtion 
set  up  in  the  sac  ;  yet  it  would  appear  that,  in  two  cases  in  which  this  practice 
has  been  adopted,  no  bad  results  followed.    Thus,  Lawrence  has  related  a 
case  of  diffused  aneurism  of  the  popliteal  artery,  in  which  this  pfaui  was  had 
recourse  to  with  the  best  results  ;  and  Benza  has  recorded  a  case  of  popliteal 
aneurism  in  which  the  same  practice  was  adopted  in  consequence  of  great 
oedema  and  incipient  gangrene  of  the  foot ;  after  the  extraction  of  a  quantity  of 
flesh*like  fibrine  from  the  sac,  the  patient  made  an  excellent  rocoverj.     Thefso 
cases  would  certainly  justify  the  Surgeon  in  adopting  such  a  course  when  the 
danger  of  gangrene  is  imminent,  and  dependent  on  the  size  and  pressure  of  the 
tumour.    Should,  however,  the  gangrene  show  any  disposition  to  extend^  or 
should  there  be  haemorrhage  from  the  sac  after  it  has  thus  been  laid  open,  th«* 
Surgeon  must  hold  himself  in  readiness  to  amputate  without  delay.     When 
gangrene  has  once  fairly  set  in,  there  is  no  reasonable  prospect  of   savin:: 
the  limb ;  and  the  sooner  amputation  is  done,  the  better.    The  limb  um§^i 
always  be  removed  high  up  above  the  sac,  and  if  possible,  not  only  at  6<>ni«> 
distance  from  the  parts  that  have  mortified,  but  also  above  the  part  to 
which   the   serous    infiltration    that   precedes  mortification  has    extende<l. 


TREATMENT   BY  INSTRUMENTAL    COMPRESSION.        135 

The  upper  extremitj  must  generally  be  removed  at  the  shoulder-joint ;  the 
lower  aboTe  the  middle  of  the  thigh.  In  these  cajses  there  will  generally 
be  a  considerable  amoant  of  haemorrhage,  and  many  yessels  will  reqnu'c  to 
be  tied  in  the  stomp,  in  conseqaenoe  of  the  enlargement  of  the  collateral 
diroktion. 

CoxpREssiosr  BY  Instrumekts. — In  consequence  of  the  dangers  and  diffi- 

cokks  attendant  npon  the  use  of  the  ligature,  Surgeons  have  endeavoured  to 

tKU  aneorism  by  compression.    The  employment  of  direct  pressure  on  the 

aDeorion  was  almost  naturally  suggested  as  a  means  to  counteract  the  ex- 

ceoffloii  of  the  disease  by  the  pressure  of  the  blood  from  within,  and  has 

cpnseqaently  been  appli^  from  a  very  early  period  in  the  treatment  of  the 

ifecdon.    This  plan  of  treatment  was  first  employed  by  Bourdelot  at  the 

cloie  <^  the  seventeenth  century ;  afterwards  by  Genga,  Heister,  Guattani, 

aad  oihers.    These  Surgeons  made  the  pressure  directly  upon  the  sac ;  and 

^YoaUani  and  Flajani  relate  several  cures  that  they  effected  in  this  way  ; 

bat  the  method  was  so   uncertain   in  its   results,  and  so  dangerous,  from 

irritating  and   inflaming  the  sac,   that   it  fell  into  disuse.      The  French 

Snigeooa  introduced  a  modification  of  the  pressure  plan,  by  laying  open  the 

nc,  dearing  oat  its  contents,  and  applying  the  pressure  directly  over  the 

opening  into  the  vessel.    Deschamps  exposed  the  artery  leading  to  the  sac, 

and  compressed  this  with  an  instrument  which  he  termed  the  "  presse-art^re." 

These  barbaroos  modes  of  treatment,  however,  were  entirely  set  aside  by  the 

fadiity  and  comparative  success  of  the  Hunterian  operation;  and  compres- 

Ekn  in  aneurism  was  rarely  practised  by  Surgeons  after  the  great  step  made 

If  John  Hunter  in  the  treatment  of  this  disease.    Yet  we  find  that  John 

Hnnter  himself,  Blizaid,  and  Freer  attempted,  though  without  success,  to  cure 

this  disease  by  pressure  on  the  artery  leading  to  the  sac.    Pelletan  and  Dubois 

appear  to  have   been   the  first  who  successfully  applied   pressure  to  the 

may  above  the  sac,  instead  of  to  the  aneurism  itself ;  this  was  in  1810. 

After  this  period,  various  attempts  were  made  methodically  to  treat  aneurisms 

n  thk  way  ;  bat  the  merit  of  having  introduced  the  practice  of  compression 

in  the  treatment  of  aneurism  into  modem   surgery,  of  having  given  it  a 

(W5nite  |daoe  in  our  art,  and  of  having  established  the  true  principles  on 

vbich  it  acts,  incontestably  belongs  to  the   Dublin   Surgeons ;    amongst 

vbom  the  names  of  Hutton,  Bellingham,  Tufnell,  and  Carte  deserve  especial 

axutioiL 

Tkiaet^  of  Comprendim. — In  the  early  trials  of  the  cure  of  aneurism  by 
''Qprenng  the  artery  on  the  cardiac  side  of  the  tumour,  the  Surgeons  who 
^pkiyed  this  method  acted  on  an  erroneous  theory ;  and,  the  principle  not 
t^^nz  imdcmood,  the  practice  was  bad.  It  was  supposed  that  it  was  neces- 
^.  in  order  that  a  cure  might  take  place,  that  the  tvhoU  flow  of  blood 
(bn«|h  the  artery  should  be  arrested ;  that  inflammation  of  the  vessel  at  the 
j'lint  compreased  should  be  set  up ;  and  that  the  consolidation  of  the  aneurism 
d^tiided  opofn  the  obstruction  of  the  vessel  consequent  upon  this  inflamma- 
t-'-n.  This  led  to  the  employment  of  such  violent  and  forcible  compression, 
v.:h  the  view  of  exciting  inflammation  in  the  artery,  that  the  patient  could 
A-^Qi  bear  it  for  a  snfiicient  length  of  time  to  effect  a  cure  ;  sloughing  of  the 
-iin  oommonly  resulting  from  the  severity  of  the  pressure  to  which  it  was  sub- 
r^ObL  To  the  Dublin  Surgeons  belongs  the  very  great  merit  not  only  of  having 
F>nkd  cot  the  error  of  this  doctrine,  but  of  having  distinctly  laid  down  as 
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the  priaciple  of  the  practice,  that,  in  the  majority  of  cases,  the  anenrisin  me 
cured,  when  the  arteiy  leadinf^  to  it  was  compreflaed,  in  precisely  the  same  way 
aa  vhen  a  Bpontaneons  core  takes  place,  or  when  the  Utrnterian  operation  ia 
performed — viz.,  by  the  deposit  of  stratified  fibrine  in  the  sac,  and  by  the 
coBseqaent  consolidation  of  this  (Fig.  455],  aided  by  the  contraction  of  the 
walla  of  the  sac  ;  and  that,  as  in  the  case  of  ligature  of  the  Tessel,  it  was  not 
necessary  that  the  whole  of  the  circnlation  throngh  the  artery  should  be 
entirely  and  permanently  arreet«d,  bnt  merely  that  it  should  be  lesBened  in 
quantity  and  force  to  snch  an  extent  as  to  be  compatible  with  the  depceition 
of  laminated  fibrine  in  the  sac  ;  and  it  was  clearly  shown  by  examination 
after  death  that,  if  the  pressure  were  properly  condncted,  the  artery  was  in  no 
way  injured  or  occluded  at  the  part  compressed.    The  recognition  of  the  true 
principles   on  which  compression  of  the  artery  leading  to 
the  sac  cures  the  anenrism,  has  led  to  important  results ; 
for  as  the   severe  pressure   that  was  formerly  oonsidered 
necessary  is  now  known  not  only  to  be  unnecessary,  bnt 
often  to  be  absolutely  injurious,  no  amount  of  compression 
is  exercised  beyond  what  is  requisite  to  restrain  and  mode- 
rate the  flow  of  blood  into  the  sac  ;  no  attempt  being  made 
to  compress  the  artery  so  severely  as  to  lead  to  its  obliten- 
tion  by  inflammation. 

But,  although,   where  the  pressure  is  moderate   or  the 
anastomosing  circnlation  free,  the  consolidation  of  the  con- 
tents of  the  sac  takes  place  in  the  way  that  has  just  been 
described,  it  would  be  an  error  to  suppose  that  this  is  the 
process  by  which  the  aneurism  becomes  cured  in  all  case* 
in  which  recourse  is  had  to  compression.    There  can  be  no 
AnswiHn  curtd  \-y    doubt  that  iu  some  cases,  where  consolidation   has  taken 
Mi'r^uiiiiiuwi    pl*ce  in  a   few  hours  after  the  employment  of  pressure, 
FibriiH.  coagulation  of  the  contents  of  the  sac  has  suddenly  occurred  ; 

and  this  sudden  coagulation,  which  at  one  tune  was  dreaded 
by  Surgeons,  has  been  found  by  increased  experience  to  be  in  the  highest 
d^ree  advantageous,  as  leading  to  a  more  rapid  and  equally  certain  cure  of 
the  aneurism. 

In  the  tubular  form  of  aneurism,  which  is  far  Ities  frequent  than  the  sacculated 
in  the  extremities,  the  cure  appears  to  take  place,  if  it  occurs  at  all,  rather  by 
the  gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
deposit  of  lamimited  fibrine,  or  by  the  rapid  and  almost  sudden  coagulation 
of  its  contents.  The  sac  gradually  shrinks,  and  shreds  of  fibrine  only  are 
found  adherent  to  its  sides.  But  although  1  believe  that  the  condition  of  the 
aneurism,  whether  sacculated  or  tubular,  has  a  considerable  influence  upon 
the  mode  in  which  compression  acta  in  effecting  a  cure,  and  also  upon  the  time 
that  is  occupied  iu  the  treatment,  this  being  much  shorter  in  the  BacculatM 
than  in  the  tubular  form  of  the  disease  ;  yet  there  cun  be  no  doubt  that  this 
is  materially  influenced  alao  by  two  other  circumstances — vis.,  the  conditinD 
of  the  blood  within  the  sac,  and  the  completeness  of  the  comprctwiun. 

Whcu  the  sac  is  filled  with  fluid  blood,  and  the  comprcKtion  is  not  un- 
intcTTupt^-dly  complete,  the  sac  appeara  to  empty  itself  to  a  coaaiderable 
esleiit,  and  eventually  to  c<iiiBolidat«  by  the  deposit  of  laminated  fibrino. 
But,  if  the  sac  already  contain  some  solidified  layers,  and  the  compiwsinn 
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be  cODtiniioiis  and  complete,  the  poa^nlation  of  the  remaining  finid  part  of  its 
Uood  »  ^  to  tAke  place  rather  Buddenlj.    But  in  all  cases  the  contraction  of 

the  Mc,  conseqneDt  upon  the  arrest  or  restraint  of  the  cmrent  of  blood  into  it, 

ii  in  important  element  in  the  cure.    IllnstratiTe  of  this  mode  of  core,  there 

ii ■  peparatioa  in  the  Uuseom  of  University  College  (Fig.  4S6). 
From  all  this,  then,  it  wonid  appear  that  the  consolidation  and  cnre  of  an 

uteDiinn  by   compression  may  take  place  in  three 

diihrent  ways :  I,  by  the  alow  deposit  of  laminated 

filnse :  i,  by  rapid  coagolation  of  the  contents  of 

tlie  nc ;   3,  by  contraction  of  the  sac    The  parti- 
cular mode  of  core  will  depend  upon  the  completeness 

of  the  oompresnon  and  the  more  or  lee  perfect  arrest 

<A  the  Uood  in   the  sac,   the  co^olability  of  that 

blend,  and  the  shape  of  the  anenrism. 
Cb«aaBta&e«a    Inflnancing    Sboomui.  —  The 

nccesB  of    the    treatment  by  compression  depends 

gieatly  npon  a  acmpuIoiiB  attention  to  a  nnmber  of 

minor  circomstances,  which,  though  each  be  trifling 

in  itself,  beomie  of  importance  when  taken  as  a  whole. 

Dniing  the  whole  of  the  treatment,  also,  the  patient's 

general  health  ahonld  be  attended  to  in  accordance 

with  tboae  dietetic  and  medical  principles  that  have 

already  been  laid  down  in  speaking  of  the  constitn-     al^ '  ii^lSu "  oeiinit'^t 

twnal  tmtment  of  the  disease.    The  irritability  of     "'''^- 

Uk  bean  most  also  be  sabdued,  and  the  irritation  of 

the  tptxm  lessened,  by  the  ose  of  opiates  or  of  chloral ;  and  the  patient 
■boaU  be  pot  into  a  comfortable  bed,  with  firm  and  well-secnred  pillows  and 

■urn I  tm  I.  sri  that  his  position  may  not  be  changed.  As  it  is  principally  in 
Mcnriim  of  the  lower  extremity  that  compression  can  be  employed,  we  shall 
fcuceed  to  describe  the  method  of  its  application  here. 

Afjlicatioa  of  Um  Oompz^Mor. — The  thigh  Bhonld,  if  necessary,  be 
•fasred,  10  as  to  remove  all  hair.  The  skin  should  then  be  powdered, 
■Dd  the  limb  bandaged  with  a  soft  roller  ;  a  pad  being  laid  on  the  tumonr. 

PiUowi  mnst  then  be  comfortably  arranged  nnder  it,  the  knee  being  semi- 
flexed. Much  of  the  success  of  the  treatment  will  depend  upon  the  kind  of 
instnuBent  osed.  The  ordinary  horse-shoe,  or  Signorini's  tonruiqnot,  was  the 
■>ae  fins  employed,  and  this  wiU,  in  many  cases,  answer  the  purpose  perfectly 
vefl  ;  bat,  as  it  is  somewhat  difficult  to  regulate  the  pressure  with  this  instru- 
ment, and  as  it  is  not  unfreqnently  exercised  too  powerfully,  it  has  generally 
grren  place  at  the  present  day  to  the  very  ingenious  apparatus  of  Carte,  which, 
■a  it  mhatitates  an  elastic  force  derived  from  vulcanized  India-mbbcr  bands 
frf  ifae  nnyidding  prenue  of  the  screw,  accommodates  itself  better  to  the  limb, 
■nd  is  la«  likely  to  produce  injurious  compression.  This  instrument,  as  well 
as  (he  other  contrivances  which  have  at  various  times  been  invented  for  the 
rif  luttnt  of  aneurism  by  compression,  are  described  by  Bellingham  and 
Tnfiieil,  in  their  works  on  this  subject,  to  which  I  mast  refer  for  a  fuller 
tfrtmmt  thftn  I  can  here  give. 

la  af^ying  the  compressor,  especial  care  must  be  taken  that  it  is  well 
pttdded  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  etu'ly  cases  in 
Tfaidi  I  saw  compression  employed  iu  London  by  means  of  the  horse-shoe 


tonrniqnet,  mncb  inconvenience  rent]t«d  from  want  of  attention  to  this  pani- 
calar.  The  tendency  to  fretting  of  the  akin  h  much  lessened  by  powderiii|; 
the  limb ;   and  the  removal  of  the  haira  by  Hhaving  diminishes  materially 


Fig.  ilT.— CiBnimMorforllMllUldleofthtTlilgh.  Flu,  IMi.-ComrrcaMr  for  tin  Oroln. 

the  irritation  produced  by  the  instminent.     In  order  to  keep  np  contJunoos 

pressure,  and  at  the  same  time  to  prevent  any  one  part  of  the  skin  ttom  being 

injnriouBiy  galled,  it  is  of  very  great  conaeqaence  that  two  inBtmmenta  ahonid 

be  nsed  at  the  same  time,  so  that  when  one  is  screwed  down  the  other  may  1m.' 

loose  i    these    instruments   ni-ed 

not  be  placed  closely  toget)i<>r. 

If  the  aneurism  be  in  the  bam, 

it  will   be    Bufficient    for    one 

(Fig.  4r)«)  to  be  applied  to  tlte 

groiu,  whilst  the  otber(Pig.  4.'>7) 

is  put  upon  the  middle  of  (he 

thigh  (Fig.  45a).     In  using  the 

tnstnuneut,  the  great  point,  tt- 

Tnfnell  moat  properlr  remarks. 

is  to  control  the  circulation  with 

the  minimum  of  preaanre.      In 

order  to  do  this,  the  drat  instn- 

Fic-  43».-Tin>cnnirtT»nni  iprUaii  ttr  rtmoro-  ment  sliould  be  screwed  down  «u 

i-q*t«ian.un..a.  ^j^  ^  pnlsation  >xaa>x  in    tlit- 

tnmonr,  but  still  not  so  tiglitly 

u  completely  to  arrest  all  the  flow  of  blood  through  it.    As  the  prasun.- 

exercia^  by  this  becomes  painful,  the  second  one  most  be  screwed  ti^lit. 

and    then    the    tint   compresmr  may    be    slackened.      Id    this    way     an 

alternation  of  pressore  can  be  kept  np  without  much   pain  or  inoonvi;- 

nienoe.     If   pcesihie,    the   pntient   shonid   be   taught  how  to  manage    the 

instrument    himself;   and  will  often   find  occupation    and    amusement    in 

doing  so.    If,  however,  it  excite  mncb  pain  or  irritation,  aa  it  doea  in  acuue 
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rahjects,  it  may  be  neceasiuy  to  give  opiates  or  chloral  hydrate.  The 
pre«nre  ahonld,  if  poeeible,  be  continned  during  sleep ;  but  if  it  prevent  the 
patient  from  taking  hie  natural  rest,  the  suggestion  made  by  Tu&ell,  of 
unserewiDg  the  inBtnuneut  slightly,  and,  when  the  patient  is  asleep,  gently 
tigtilaiiDg  it  again  without  awakening  him,  may  advaotageously  be 
adopted  i  it  is  indeed  surprising  how  very  little  unscrewing  will  relieve  the 
pain  of  the  compression.  A  large  cradle  should  be  placed  over  the  patient's 
■  UJy,  10  th&t  tbe  weight  of  the  bed-clothes  may  be  taken  off  the  apparatus, 
and  that  the  patient  may  manage  it  without  risk  of  disturbance.  Should 
itwre  ttill  be  much  uneasiness,  the  instrument  might  be  taken  off  for  a  few 
liuara,  and  oompressiOD  kept  up  in  an  intermittent  manner.  Even  in  such 
nniuiuuuices  as  these,  consolidation  of  the  sac  may  ensue. 

In  some  cases,  in  which,  from  the  situation  of  the  aneurism,  deep  and  severe 
pramR  is  required  to  control  the  circulation,  the  pain  becomes  so  unendur- 
itile  that  the  pAtient  cannot  submit  to  the  treat- 
meat  nifficieDtly  long  for  a  good  effect  to  be  pro- 
dn«d.  Id  snch  cases  opium  or  chloral  hydrate 
maj  be  given  with  advantage,  so  as  to  enable  the 
laiieot  to  bear  the  pressure.  But  in  some 
iiutaiKts  more  complete  narcotism  is  necessary 
for  him  to  «idure  it.  In  these  circnmstances, 
rhlorofonn  becomes  a  most  useful  adjunct ;  and 
r>r  znainUining  Che  aniesthesia  for  several  hours, 
[tie  aooont  and  duration  of  pressure  requisite  to 
''Sect  a  npid  care  may  be  maintained.  In  this 
W4T  W,  Murray  of  Kewcastle-on-Tyne — to  whom 
I*  due  tbe  merit  of  employing  prolonged  antes- 
ikcia  as  an  adjunct  to  compression — cured  an 
laenrism  of  the  abdominal  aorta  by  keeping  up 
f-r^rtnuc  on  that  vessel  for  five  hours  under 
•'tkooliirm.  Heath  of  the  same  town  cured  an 
wmnno  of  tbe  external  iliac  by  compressing  the 
I'l'^omtiul  aorta  for  seven  hours   under  chloro- 

'•••m :  ll^KMber  of  Dublin  treated  an  ilio-femoral  fi^.  mo.— p.  h.  watnon'*  weicbt 
kikrarian  soccessfutly by  compressing  the  common  une'L'!^-' ««  J?»itiorofUie u^ 
ilnc  arlay  for  four  and  s  half  hours ;  and  Lawson 

awted  m  ingninal  aneurism  Bucceaitfully  by  pressure  on  the  abdominal  aorta 
f'T  four  boon.  In  two  cases  of  popliteal  aneurism  I  kept  up  completely 
'•irncting  [HcflRire  on  the  common  femoral  artery,  under  chloroform,  for 
t'flve  bnnrs.  By  tbeee  means  the  only  serious  objection  to  the  employment 
"fpranre,  and  the  most  common  cause  of  its  failure,  may  be  prevented; 
»od  it  is  clear  that,  under  chloroform,  pressure  may  be  applied  to  arteries, 
mcfa  M  tbe  snbctavian  and  carotid,  on  which  it  could  not  otherwise  be 
iwwl  Tbe  emplojrment  of  a  weight  may  sometimes  be  advantageously  substi- 
'■iikd  for  tbe  clamp,  and  often  occasions  less  distress  to  tbe  patient.  For  this 
'orpue  the  apparatus  (Fig.  4G0)  will  be  found  very  useful. 

K  Vfxj  niople  compressor  is  Tufhell's,  represented  in  Figs.  4G1,  462.  It 
■-aatts  of  little  more  than  a  truss-spring,  with  a  pad  to  compress  the  arteiy, 
K>d  tUMfB  to  fix  it  in  its  place,  and  increase,  by  being  tightened,  the  force  of 
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The  SfliMtB  upon  Vh»  tuunz  vsiy  coneiderably.    In  some  cue«   it 


rapid];  and  xuddcnly  eolidities  ;  more  commoal}-,  however,  this  ia  a  graduHl 
procesB,  the  aneiiriBiu  becoming  more  painful  and  solid,  with  Icbs  pulsaiiuii  and 


broit.  iVb  the  »ilidifiaitii>n  lakes  place,  there  io  nnudl]'  some  mtlessneRa.  ■ 
feeling  uf  Ci'neral  iineaninpMi,  and  of  cniifltitiitional  disturbance,  which  is  1k^ 
quieted  by  opiates.    Ah  the  prcMuro  is  continued,  and  the  tumour  begins  to 
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harden,  the  anastoinoeing  vessels  enlarge,  with  a  good  deal  of  burning  pain  in 
the  limb  generally,  and  arterial  pulsations  in  situations  where  usuallj  none  are 
felL  The  abnormal  pulsation,  in  these  cases,  is  always  found  to  occur  in  much 
the  same  situations,  the  same  vessels  appearing  to  undergo  dilatation.  Thus 
TufiMll  has  made  a  remark,  which  I  have  had  more  than  one  opportunity  of 
verifying,  that,  in  the  treatment  of  popliteal  aneurism  by  compression,  three 
arteries  will  be  found  to  be  enlarged,  one  of  which  passes  over  the  centre  of  the 
tomoor,  another  over  the  head  of  the  fibula,  and  the  third  along  the  inner  edge 
of  the  patella  ;  he  states  also  that  the  severe  burning  pain  which  is  felt  in  these 
cases  is  owing  to  the  artery  accompanying  the  communicans  peronei  nerve 
king  enlarged.  After  complete  solidification  of  the  tumour  has  taken  place, 
the  oompreflsion  ought  to  be  continued  for  at  least  forfcy-eight  hours,  so  as  to 
^trxxr^  against  the  occufrence  of  a  relapse. 

The  Danticm  of  tha  Troatnimt  varies  very  greatly.  In  some  cases,  as 
ab'>\'e  stated,  the  tumour  has  become  solidified  in  a  few  hours  or  in  two  or 
three  days.  In  other  instances,  the  treatment  has  required  to  be  protracted 
for  more  than  three  months  before  a  cure  has  resulted.  Of  26  cases  of  femoral 
or  popliteal  aneurism  cured  by  compression  in  the  London  hospitals,  the 
average  time,  according  to  Hutchinson,  was  nineteen  days.  Barwell  has 
collected  from  American,  British,  and  Continental  journals  all  the  recorded 
caies  of  popliteal  aneurism  cured  by  compression  in  the  ten  years  1870  to  1879 
indnsiTe;  and  he  gives  the  following  statistics  of  the  duration  of  the  treatment. 
¥<x  instrumental  compression  the  longest  period  was  7  weeks,  the  shorte^  24 
bom,  the  mean  of  19  cases  in  which  the  time  was  recorded,  12  days ;  for 
distal  compression,  the  longest  period  was  21  days,  the  shortest  4^  hours,  and 
the  mean  of  13  cases  b\  days  ;  for  combined  instrumental  and  digital  com- 
pmsion  the  longest  period  was  six  months,  the  shortest  44  hours,  and  the  mean 
(/  li  caK8  44^  days.  Much,  of  course,  will  depend,  in  this  respect,  on  the 
•Y'lMtktition  of  the  patient,  and  on  the  condition  of  the  tumour ;  those  circum- 
■taneea  which  are  most  &vourable  to  the  spontaneous  cure  of  the  aneurism 
will  also  influence  the  rapidity  of  the  cure  by  compression.  There  are,  un- 
dinUedly,  certain  conditions  of  the  blood  in  which  it  is  little  disposed  to 
ooagokte,  and  in  these  cases  the  duration  of  the  treatment  will  necessarily  be 
ppr^ooged.  80  also,  when  the  aneurism  is  tubular,  we  must  expect  that  the 
\AtxA  which  passes  freely  through  it  in  the  direct  current  of  the  circulation 
will  be  slower  in  undergoing  those  changes  that  lead  to  its  consolidation  than 
when  the  disease  is  sacculated,  and  thus  contains  a  residuum  of  blood  that  is 
T.*<  so  directly  influenced  by  the  current  through  the  sac.  In  the  early  days 
•  f  the  compreflrion-treatment  there  was  an  indisposition  on  the  part  of 
Suiteuus  to  ^ply  it  very  effectually  and  firmly,  and  a  longer  time  was 
expended  over  it  than  is  now  generally  the  case ;  and  the  example  set  by 
Murray,  with  regard  to  abdominal  aneurism,  has  been  followed  with  success  in 
rv^pcct  to  the  femoral,  popliteal,  and  other  forms  of  the  disease,  the  compressor 
being  screwed  down  tight  on  the  artery  so  as  completely  to  arrest  for  the  time 
ail  ciiralatioii  through  the  sac,  the  patient  kept  under  chloroform,  and  the  cure 
^Hatibtd  m  a  few  hours. 

—Of  the  great  value  of  compression  in  the  treatment  of 
tba^  can  be  no  doubt ;  more  especially  when  the  tumour  is  situated 
£  the  arteries  ct  the  lower  extremity  below  the  middle  of  the  thigh.    In 
occurring  in  the  vicinity  of  the  trunk,  as  in  the  iliac,  the  carotid, 
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sabclayian,  and  axillary  arteries,  it  is  ^uerallj  not  so  applicable  ;  although,  as 
we  have  already  seen,  aneurisms  in  the  groin  have  been  cured  by  compression 
of  the  abdominal  aorta,  or  of  the  iliac  artery.  Spontaneous  aneurism  is 
extremely  rare  in  the  up|)er  extremity  ;  and,  as  tlie  traumatic  forms  of  the 
disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open,  it 
is  seldom  found  neceasary  to  have  recourse  to  it  in  this  part  of  the  body,  though 
it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  rcgard  to  compression  appears,  after  all,  to  l>e 
whether  it  possesses  any  special  advantages  over  the  Ugature,  in  the  treatment 
of  those  aneurisms  in  which  its  employment  is  practicable.  The  principal 
objections  that  have  been  urged  against  compressioif  are,  that  its  employment 
is  more  painful  and  tedious  than  the  use  of  the  ligature  ;  and  that  those  cases 
that  are  unpromising  to  the  ligature,  or  that  require  amputation  rather  than 
deligation  of  the  artery,  are  equally  un&vourable  to  compression,  and  cannot 
be  saved  by  its  employment. 

To  these  objections  it  may  with  justice  be  answered  that  the  pain  attendant 
on  the  employment  of  compression  depends  very  greatly  upon  the  skill  and 
care  with  which  the  apparatus  is  applied  and  managed  tliroughout,  as  well 
as  upon  the  kind  of  instrument  used,  being  certainly  much  diminished  when 
Cartels  elastic  compressor  is  employed  ;  and  that,  as  has  already  been  shown, 
the  pain  may  be  overcome  by  the  use  of  anaesthetics.  With  regard  to  the 
relative  tcdiousness  of  the  treatment  under  the  two  plans,  it  would  appear  that 
in  reality  there  is  but  little  difference ;  for  although  some  cases,  in  which 
compression  is  used,  are  prolonged  over  a  considerable  space  of  time,  yet  thej 
do  not  occupy  more  than  is  often  consumed  when  accidents  of  various  kindia 
follow  the  use  of  the  ligature  ;  and  it  not  unfrequently  happens  in  com- 
pression, but  can  never  occur  after  the  employment  of  the  ligature,  that  the 
patient  is  cured  of  his  disease  in  a  few  hours  or  days.  Taking,  however,  the 
averages,  we  find  that  in  the  Dublin  cases  the  treatment  lasted  twenty-five 
days,  and  in  the  Ix>ndon  cases  collected  by  Hutchinson  but  nineteen,  and  this 
is  not  very  different  to  what  formerly  happened  when  silk  ligatures  were  applied 
so  as  to  cut  through  the  artery  and  be  finally  withdrawn  from  the  wound  ;  for 
of  fifty«four  cases  recorded  by  Crisp  in  which  the  femoral  artery  was  tied,  the 
average  time  for  separation  of  the  ligature  was  eighteen  days,  and  if  to  thia  a 
week  more  were  added  for  the  closure  of  the  wound,  and  for  the  treatment  of 
the  various  accidents  that  often  accompanied  and  followed  ligature,  we  shoold 
probably  be  within  the  mark,  and  yet  only  bring  the  duration  of  the  treatment 
by  the  two  methods  to  the  same  level.  In  the  present  day,  however,  ligatoies 
which  are  either  absorbable,  or  are  intended  to  become  enclosed  in  the  woond, 
are  almost  universally  employed ;  and,  as  with  the  improved  methods  of  treating 
wounds,  union  by  first  intention,  or  within  ten  days,  is  the  rule,  the  treatment 
by  ligature  has  come  to  be  the  more  speedy  mode  of  cure. 

Surgeons  will,  however,  be  eventually  guided  in  their  estimate  of  the  valae 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients  to 
a  slightly  more  painful  or  tedious  treatment,  as  by  the  comparative  risk  of  life 
attendant  upon  one  or  other  method.  Upon  this  point  statistics  liave  yet  ti» 
be  made  ;  partly  because  the  unsuccessful  cases  of  ligature  have  not  been  sii 
commonly  published  as  the  successful  ones,  and  partly  IxM^aiise  sufficient  time 
has  hardly  yet  elapsed  since  the  general  adoption  of  absorbable  ligatures  and  of 
antiseptic  treatment  to  enable  us  to  form  a  correct  conclusion  as  to   the 
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(liminiition  in  the  death  rate  that  may  be  effected  by  their  use.  The  following 
statistiGBy  however,  may  be  quoted  as  showing  the  average  results  of  compression 
as  compared  with  ligature  and  the  steady  improvement  that  has  taken  place  in 
the  latter  operation. 

In  1851,  BeUingham  published  the  results  of  82  cases  of  femoral  and 
popliteal  aneurism  treated  by  compression  in  Dublin  (Med,-Chfr.  Trans. ^ 
VoL  S4),  which  may  be  contrasted  with  188  cases  of  ligature  of  the  femoral 
for  the  same  disease  collected  by  Norris  in  1849.  Of  the  32  compression-cases 
:f  €  were  cured  ;  in  1  the  ligature  was  appUed  after  pressure  had  failed  ;  in  2, 
amputation  was  p^ormed  ;  in  1,  death  occurred  from  erysipelas  ;  in  1  from 
cbest^disease ;  and  in  1  case  the  pressure  was  discontinued.  Thus  it  would 
appear  that  6  out  of  the  32  failed,  being  in  the  proportion  of  1  to  5*8  cases, 
and  2  died,  being  in  the  ratio  of  1  to  16.  Of  the  188  cases  in  which  the 
aruoy  was  ligatured,  142  were  cured,  46  died,  6  were  amputate,  in  10 
the  sac  sappnrated,  and  in  2  gangrene  of  the  foot  occun^.  Thus  the 
deaths  after  ligatnre  were  in  the  proportion  of  1  to  4,  and  the  failures  or 
lerioas  accidents  in  that  of  1  to  3,  showing  clearly  a  very  considerable 
prepooderanoe  in  &TOur  of  the  treatment  by  compression.  Besides  this,  in 
many  patients  who  recovered  after  the  ligature,  various  accidents,  such  as 
gaoitRoe,  erysipelas,  secondary  hemorrhage,  &c.,  resulted  as  the  direct  con- 
sequenoea  of  the  treatment ;  and  these  do  not  happen  when  pressure  is 
employed. 

Hie  perfect  safety  of  the  treatment  by  compression  was  fully  confirmed  by 
the  iUtutics  collected  by  Holmes,  and  published  in  his  lectures  on  the 
Sogical  Treatment  of  Aneurism  in  1874  ;  but  the  proportion  of  success  is  not 
»» great  as  in  Bellingham's  cases.  Of  124  cases  of  compression  for  popliteal 
collected  from  the  records  of  British  hospitals  for  a  period  of  10 
66  succeeded  and  58  failed.  None  died  directly  from  the  consequences 
<4  the  operation.  Of  the  58  fiiilures,  44  underwent  ligature  of  the  femoral,  in 
A  ampnUtion  was  performed,  one  died  of  pleurisy,  and  the  subsequent  history 
of  the  remainder  was  uncertain.  The  failures  were,  therefore,  1  in  2*1.  On 
the  oUwr  hand,  of  77  cases,  in  which  the  femoral  was  tied  directly,  11  died,  or 
1  in  7.  In  1  gangrene  occurred,  but  the  patient  recovered,  and  in  1 
fKcondary  haemorrhage  was  successfully  treated.  The  11  deaths  were  caused  as 
foDovB  :  pyemia,  8 ;  wound  of  vein  and  phlebitis,  2  ;  secondary  haemorrhage, 
i  ;  iFBogreoe,  1 ;  small  pox  and  disease  of  the  kidneys,  1   each,  and  1  was 


liMftly,  In  1888,  Harwell,  in  his  admirable  article  on  Aneurism,  in  the  In- 
Encyclopedia  of  Surgery,  has  collected  148  cases  of  popliteal 
treated  by  compression  between  1870  and  1880.  Of  these,  68  were 
while  AO  ended  in  failure.  Of  the  unsuccessful  cases,  57  submitted 
t*»  ligature,  9  went  away  nnrelieved,  4  suffered  amputation,  and  6  died.  Of  the 
<  dodia,  2  occmrred  from  rupture  of  the  sac,  2  from  ''  thrombosis,'*  1  from 
eaoeroM;,  and  in  one  the  cause  was  not  stated.  During  the  same  period, 
^7  cme$  of  Kgatore  occurred  in  six  of  the  chief  London  hospitals.  Of  these, 
!'•  died.  If  these  are  farther  subdivided,  it  will  be  found  that  out  of  82  cases 
vUeh  oedirred  in  the  fiiat  half  of  the  decade,  7  died  and  2  underwent  subse- 
iint  ampQtation  ;  while  fix)m  1875  to  1870  inclusive,  85  cases  occurred,  with 
*deatha  and  no  amputations.  Whether  this  great  improvement  is  merely 
or  is  the  result  of  the  improvement  in  the  material  used  as  the 
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ligature  and  in  the  treatment  of  the  wound,  remains  to  be  seen,  but  there  is 
great  reason  to  believe  the  latter  is  the  true  explanation. 

If  compression  fail,  ligature  may  often  be  advantageouslj  applied  ;  in  some 
cases  with  a  better  prospect  of  success  than  if  compression  had  not  previously 
been  tried,  that  treatment  having  caused  the  collateral  circulation  to  enlarge, 
and  thus  lessened  the  tendency  to  gangrene.  If,  however,  we  take  the  general 
average  of  those  cases  that  have  been  submitted  to  ligature  after  the  &ilnre  of 
compression,  we  shall  find  that  the  result  is  not  so  satis&ctory  as  when  the 
ligature  has  been  employed  as  the  primary  method  of  treatment.  Thus  I  find 
that,  out  of  40  cases  in  which  the  ligature  was  employed  after  compression  had 
failed,  there  were  16  deaths.  This  is  probably  not  so  much  due  to  the  previous 
employment  of  compression,  as  to  the  same  causes  interfering  with  the  consoli- 
dation of  the  tumour  after  the  ligature  that  had  prevented  the  success  of  the 
compression-treatment.  With  regard  to  the  facility  of  ligaturing  an  artery 
such  as  the  femoral,  after  compression  has  been  tried  and  flailed,  it  must  be 
admitted  that  the  difficulties  are  increased.  The  sheath  of  the  vessels  is  apt 
to  become  thickened,  infiltrated,  and  the  artery  and  vein  perhaps  less  easily 
separable  than  when  pressure  has  not  previously  been  employed.  In  fact, 
it  must  be  said,  that  in  such  cases  the  Surgeon  has  not  to  do  with  a  virgin 
artery. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneurism  is  com- 
plicated with  heart-disease,  or  occurs  in  a  very  broken  and  unhealthy  constitu- 
tion, in  which  the  operation  necessary  for  ligature  would  scarcely  or  not  at  all 
be  admissible,  compression  may  be  safely  employed. 

After  carefully  considering  the  relative  merits  of  the  two  plans  of  treatment, 
I  think  we  may  conclude  that,  though  in  some  few  cases  neither  ligature  nor 
compression  can  be  adopted,  and  amputation  is  the  sole  resource,  yet  in  others 
compression  can  be  employed  when  it  would  not  be  safe  to  have  recourse  to  the 
use  of  the  ligature ;  and  that,  in  all  ordinary  cases  of  femoral  and  popliteal 
aneurism  especially,  compression  should  be  preferred  to  the  ligature,  inasmuch 
as  it  is  not  a  more  tedious,  and  is  an  infinitely  safer  method  of  cure.  At  the 
same  time,  it  must  not  be  forgotten  that  its  success  depends  very  greatly 
on  the  continuous  care  bestowed  upon  the  case  during  the  progress  of  the 
treatment. 

Digital  Goiipressiok. — Shortly  after  the  introduction  of  the  treatment  of 
aneurism  by  instrumental  compression,  the  fingers  were  used  as  an  adjunct  to 
the  mechanical  means  in  use.  Thus  Oreatrex,  in  1845,  directed  a  patient  to  keep 
up  compression  by  means  of  the  fingers,  where  the  tourniquet  had  been  used, 
and  required  to  be  loosened.  In  the  following  year  (1846)  Yanzetti,  then  Pro- 
fessor of  Surgery  at  Charkoff,  tried,  but  unsuccessfully,  to  cure  a  lai^  popliteal 
aneurism  by  compression  of  the  femoral  with  the  fingers  only,  continued 
for  two  days.  It  was  not  until  seven  years  later,  when  Professor  at  Padua, 
that  Yanzetti  had  an  opportunity  of  putting  this  method  suocessMly  into 
practice,  and  to  establish  it  as  a  distinct  means  of  curing  aneurisms.  But 
although  this  merit  is  undoubtedly  due  to  Yanzetti,  we  must  credit  Knight 
of  Newhaven  (IT.  S.  A.)  with  the  first  successful  case — ^he  having,  in  1848, 
cured  a  very  large  popliteal  aneurism  by  digital  compression,  maintained  for 
forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used ;  but 
the  circulation  through  the  artery  leading  to  the  tumour  is  controlled  by  the 
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presBore  of  the  finger.  In  order  to  cany  it  ont  efficiently,  there  must  be  relays 
of  naritsfanfs,  each  of  whom  compresses  the  vessel  for  about  ten  minutes  at  a 
time.  The  preasare  should  be  applied  in  the  way  that  is  represented  in  Fig. 
\K  Vol.  I^  p.  49.  The  fatigue  may  be  very  materially  lessened  by  placing  a  6 
cr  8  lb.  weight  on  the  compressing  finger.  With  such  aid  each  assistant  may 
readily  keep  op  the  pressure  for  half  an  hour  at  a  time.  So  soon  as  his  fingers 
become  fatigrod,  but  before  he  relaxes  the  pressure,  another  assistant  com- 
pnaases  the  Teasel ;  and  thus  the  circulation  through  it  may  be  uninterruptedly 
ccntrofled.  In  this  way  aneurisms  of  the  popliteal  artery,  in  the  orbit,  at 
the  bend  of  the  arm,  and  in  fche  groin,  have  been  successfhlly  treated — the 
comour  haying  in  some  instances  become  consolidated  in  a  few  hours.  The 
dfisct  of  digital  oompreasion,  and  the  rapidity  of  cure,  would  be  increased  by  the 
application  of  direct  pressure  to  the  tumour,  or  by  manipulation  and  by  the 
pnrrioQS  employment  of  proper  constitutional  means ;  it  might  be  very  advan- 
ueeooaly  conjoined  with  the  treatment  by  flexion.  But  its  great  advantage 
Mesns  to  be,  that  it  is  applicable  to  arteries,  as  those  at  the  root  of  the  neck,  to 
vhidi  it  mi^t  be  difficult  to  apply  any  kind  of  compressor,  and  can  be 
cmpkyyed  generally  when  no  apparatus  is  obtainable. 

EsxAECH^s  Elastic  Bandage  has  been  used  with  a  certain  amount  of 
in  the  treatment  of  external  aneurisms.  It  was  first  employed  in  these 
by  StaiT-Snrgeon  Walter  Reid.  Pearce  Gould,  who  has  investigated 
caiefnOj  this  method  of  treatment^  has  collected  the  details  of  72  cases  in 
which  it  his  been  employed.  Of  these  he  finds  that  35  were  cured,  in  SO 
thr  treatment  was  unsuccessful,  in  5  death  resulted,  and  in  the  remaining  2 
the  rBmU  was  doabtflil. 

The  treatment  has  been  applied  chiefiy  to  aneurisms  of  the  popliteal  artery, 

*  at  in  a  few  cases  it  has  been  successfully  employed  in  other  situations.  The 
« »^/jects  in  view  are,  first,  to  empty  the  whole  limb  of  blood  as  far  as  possible,  with 
tiv;  exception  of  the  sac  and  the  part  of  the  artery  in  immediate  connection 
viefa  it ;  secondly,  to  keep  the  blood  distending  the  sac  at  perfect  rest  until 
-'  «ealacion  has  taken  place  ;  and  thirdly,  to  protect  the  soft  clot  thus  formed 
f^<m  the  influence  of  the  arterial  current  until  it  has  become  sufficiently  tough 
and  solid  to  resist  it,  by  compression  of  the  trunk  leading  to  the  aneurism. 
hi  the  cne  of  a  popliteal  aneurism,  the  treatment  is  thus  carried  out.    The 

mdage  is  first  appUed  firom  the  toes  to  the  ham  with  sufficient  force 
the  limb  bloodless ;  it  is  then  carried  loosely  over  the  tumour,  so  as 
:  t  to  empty  the  sac,  and  again  applied  firmly  as  high  as  the  middle  of 
->•  tididb  :  the  elastic  tourniquet  is  then  put  on  with  sufficient  force  to  arrest 
'  le  circalation  completely.    The  bandage  is  better  left  on  till  the  tourniquet 

*  nanored.  The  average  time  required  for  the  application  of  the  bandage  is 
oe  hoar  and  a  half.    The  time  during  which  the  limb  may  be  kept  bloodless 

T  icb  nspanity  is  uncertain.    Heath  has  kept  the  tourniquet  on  in  one  case  for 

tKn»:  boon,  and  in  another  for  three  and  a  quarter,  without  evil  consequences  ; 

iod  Bsrvell  in  one  case  retained  it  for  five  hours.  The  limb  must  be  wrapped  in 

tu«a  ww>i,  and,  if  neoessaiy,  warm  bottles,  at  a  temperature  of  about  100''  F., 

*  ir  fae  sfipliedL  The  pressure  causes  severe  pain,  which  may  require  the 
1^  (4  fa jpodennic  injections  of  morphia ;  but  if  the  treatment  is  continued 
'  *>  aocv  than  one  hour,  it  is  usually  necessary  to  administer  an  anaesthetic. 
rvf've  the  famdage  is  removed  a  Carte's  compressor  may  be  applied,  or 

made  for  keeping  up  digital  compression,  and  this  must  be 
n.  ^ 
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maintained  for  from  two  to  six  hours,  even  if  all  pulsation  has  ceased  when 
the  tourniquet  is  taken  off. 

The  mode  by  which  the  elafitic  bandage  effects  a  cure  is  by  causing  stasis 
of  the  blood  in  the  aneurism  and  the  adjoining  part  of  the  artery.  This 
sta^ant  blood  coagulates,  the  clot  being  formed  first  in  the  aneurismal  sac, 
and  then  spreading  to  the  artery.  Qould  is  of  opinion  that  the  permanent 
cure  of  the  aneurism  is  effected  chiefly  by  means  of  the  portion  of  coagulum 
extending  into  the  artery.  This  being  in  contact  with  the  comparatively 
healthy  wails  of  the  vessel  undergoes  the  changes  described  in  the  chapter  on 
wounds  of  arteries  (Vol.  I.,  p.  397);  the  vessel  is  thus  permanently  occluded. 
The  clot  in  the  aneurism,  on  the  other  hand,  being  in  contact  with  the  un- 
healthy walls  of  the  sac,  or  with  layers  of  laminated  fibrin,  undergoes  no  pro- 
cess of  organization,  but  tends  to  become  friable,  and  to  yield  before  the 
pressure  of  the  blood,  unless  protected  by  the  thrombus  in  the  artery.  If, 
however,  the  vessel  be  safely  occluded,  the  sac  and  its  contents  gradually 
shrivel  and  are  absorbed.  Failure  has  in  some  cases  apparently  been  due  to 
the  bandage  having  been  applied  too  tightly  over  the  tumour,  so  that  the  sac 
was  but  partly  filled  by  the  coagulum.  In  other  cases  it  may  have  been  due 
to  a  want  of  coagulability  in  the  blood,  and  in  order  to  avoid  the  possibility  of 
this  it  is  well  to  submit  the  patient  to  a  course  of  medical  treatment  and  diet 
(p.  118)  before  applying  the  bandage. 

If,  on  removal  of  the  bandage,  there  is  still  distinct  pulsation  to  be  felt, 
although  the  tumour  seems  partially  consolidated,  a  cure  may  often  be  effected 
by  digital  or  instrumental  compression  in  a  few  hours. 

The  chief  danger  to  be  apprehended  seems  to  be  gangrene,  which  has 
occurred  in  more  than  one  case.  It  appears  to  have  been  due  to  thrombosis 
taking  place  in  the  vein,  and  possibly  also  in  the  capillaries  of  the  parts  in  the 
neighbourhood  of  the  aneurism  irom  which  the  blood  had  not  been  expelled. 
This,  with  the  simultaneous  occlusion  of  the  artery,  would  offer  an  amount  of 
obstruction  to  the  circulation  which  would  almost  certainly  end  in  gangrene. 
The  only  means  of  avoiding  it  seems  to  be  by  carrying  the  bandage  lightly 
over  the  tumour,  by  which  the  veins  may  be  emptied  while  the  fulness  of  the 
sac  is  not  interfered  with.  The  expulsion  of  so  lai^  an  amount  of  blood 
from  the  limb  necessarily  raises  the  arterial  tension  in  the  rest  of  the  body; 
consequently  the  use  of  the  elastic  bandage  is  not  to  be  recommended  in 
patients  affected  with  an  internal  aneurism  which  might  rupture  under  the 
strain.    For  the  same  reason  it  should  be  avoided  when  there  is  a  suspicion 

of  &ttv  heart. 

It 

The  elastic  bandage  is  most  likely  to  succeed  in  effecting  a  cure  in  aneurisms 
that  are  beginning  to  undergo  consolidation.  It  is  of  little  use  in  aneurisms 
that  are  large,  rapidly  increasing,  with  thin  walls  and  fluid  contents. 

Flexion. — The  treatment  of  aneurism  by  flexion  of  the  contiguous  joint 
is  a  method  that  is  scarcely  applicable  to  any  other  form  of  the  disease  than 
the  popliteal.  The  history  of  this  plan  of  treating  aneurismB  is  interesting, 
as  an  illustration  of  the  gradual  steps  by  which  Surgery  usually  arrives  at  its 
ultimate  results.  It  had  been  long  known  to  Surgeons  that  the  pulse  at  the 
wrist  might  be  arrested  by  the  forcible  flexion  of  the  forearm  on  the  arm ;  and 
Malgaigne  and  Richet  had  recommended  this  means  for  the  arrest  of  haemor- 
rhage from  the  brachial  artery  and  the  arteries  of  the  forearm  when  wounded. 
Fleury — a  distinguished  French  naval  Surgeon — having  succeeded  in  caring  a 
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▼oand  of  the  brachial  artery  by  forced  flexion  of  the  elbow,  aided  by  direct 
compreodon,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in  1846 
a  memoir,  in  which  he  stated,  as  a  conclusion  from  his  observations,  that 
any  aneurism  of  the  forearm  or  leg  might  be  treated  by  means  of  flexion 
of  the  limb  in  which  it  was  situated.  To  A.  Thierry  is  due  the  honour  of 
having  been  the  first  to  cure  a  traumatic  aneurism  of  the  bend  of  the  arm  by 
flexion  of  the  limb.  This  was  in  1852  (Richei,  Diet,  de  Med.  et  de  Chirurgiey 
V<>L  n.,  p.  338).  In  1857,  Mannoir  of  Geneva  applied  the  flexion-treatment 
u»  a  krve  aneurism  of  the  ham.  Forced  flexion  could  not  be  borne  on  account 
of  the  parn  it  occasioned,  and  the  patient  was  therefore  allowed  to  walk  on 
crotch^  with  the  leg  bent,  and  supported  in  a  kind  of  stirrup  attached  to  the 
ofipoBte  shonider.  In  less  than  three  weeks  the  cure  was  efiected,  which 
Mannoir  fonnd  a  year  afterwards  to  be  permanent.  In  the  following  year, 
l^i>8,  Hart  applied  this  method  of  treatment  successfully  in  a  case  of 
popliteal  anemism,  and  to  him  is  due  the  merit  of  having  been  the  first  to 
introduce  it  into  this  country. 

Flexioii  is  necessarily  applicable  only  to  arteries  situated  at  the  bend  of 
J4  4ntB,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly  controlled 
hj  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs  below  these  joints, 
in  which  the  flow  of  blood  through  the  feeding  artery  can  be  stopped  in  the 
^ianie  wax.  Its  application  is  therefore  somewhat  limited,  and  its  use  is  still 
farther  restricted  by  the  pain  and  insupportable  annoyance  occasioned  in  many 
caaee  by  forced  flexion  of  the  limb,  necessitating,  as  in  Mannoir's  case,  a 
rvkxadon  of  the  method,  which,  however,  was  still  effective  in  curing  the 
ajsenrism. 

Xoihii^  can  be  simpler  than  the  details  of  this  plan.  It  consists,  in  the  lower 
limb,  in  apfdying  a  bandage  as  high  as  the  knee  and  then  gradually  flexing 
t  V  le^  upon  the  thigh,  so  that  the  heel  is  brought  up  towards  the  buttock, 
nhfiTt  it  is  retained  by  a  strap  or  bandage.  The  patient  is  at  the  same  time 
^mfined  to  bed,  and  put  under  proper  constitutional  treatment.  By  this 
OKanfli,  the  popliteal  artery  being  bent  at  an  acute  angle,  the  circulation 
ihnngli  it  is  nearly,  if  not  completely  arrested  ;  and  the  obstacle  to  the  flow 
«^  l^onA  is  still  further  increased  by  the  compression  of  the  tumour  between 
the  posterior  flat  surface  oi  the  femur  and  the  upper  part  of  the  calf  In  this 
way  the  aneurism  is  most  &vourably  situated  for  the  consolidation  of  its 
coDientB,  which,  in  the  recorded  cases,  has  ofl^n  taken  place  at  an  early 


The  principle  on  which  the  cure  is  effected  in  these  cases  appears  to  be,  that 
\fj  Serioo  the  artery  leading  to  and  from  the  sac,  and  the  aneurism  itself,  are 
•^  eomprawd  that  retardation  of  the  circulation  ensues,  and  deposition  of 
buninated  fibrine  takes  place  in  the  usual  way. 

Tthe  compreggion  by  flexion,  like  every  other  method  of  treating  aneurisms, 
^jctaaonaUT  fails.  It  is  most  likely  to  be  attended  by  success  in  those  cases  in 
vfuch  the  aneorism  is  small,  situated  low  in  the  popliteial  space,  and  in  a  young 
«r  middle-aged  nibject,  who  can  bear  the  continued  flexion  without  much 


flexion  is  not  sufficient  of  itself  to  cure  an  aneurism,  it  may  very 

Mhantageoosly  be  had  recourse  to  in  addition  to  other  methods  of  treatment, 

eipecially  with  that  by  digital  compression. 

atatiflticB  of  the  treatment  by  flexion  require  to  be  carried  do^n  to  the 

L  a 
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pi*esent  time.  Those  pablished  by  Fischer  in  1870  comprised  57  cases.  Or 
these  28  were  cured — 20  being  by  flexion  alone ;  and  in  29  the  method 
failed. 

The  various  methods  of  employing  compression,  viz.,  by  clamps,  by  weight, 
by  flexion,  and  by  the  finger,  may  often  be  advantageously  combined  in  the  same 
case.  When  the  patient  tires  of  one,  another  may  be  substituted  for  it ;  and 
thus  the  good  effects  continuously  kept  up  with  less  &tigue  and  irritation  than 
would  otherwise  be  experienced.  So  also  various  modifications  of  these  different 
methods  may  be  practised  to  suit  the  requirements  of  any  particular  case.  But 
for  these  no  special  directions  can  be  given ;  the  ingenuity  of  the  Surgeon  must 
supply  the  want  in  each  case. 

Compression  bt  Acupressure  of  the  main  artery  leading  to  the  sac  is  a 
means  that,  1  think,  might  in  certain  cases  be  temporarily  employed  with  ad- 
vantage, and  the  consolidation  of  the  aneurism  thus  obtained  in  cases  where 
compression  by  the  ordinary  methods,  digital  or  instrumental,  is  not  practicable. 
With  this  view  a  long  and  strong  curved  needle,  such  as  thestilet  of  a  rectum* 
trochar,  might  be  dipped  deeply  under  the  artery  and  vein,  e,g.^  the  common 
femoral,  and  the  artery  compressed  against  this  by  means  of  a  cork  and  t¥ri8ted 
suture  for  several  hours — ^the  vein  being  left  free.  The  patient  might  be  kept 
under  chloroform,  if  necessary.  When  consolidation  of  the  contents  of  the  sac 
was  obtained,  the  compressing  means  might  be  removed.  Such  a  method  of 
treatment  might  possibly  be  advantageously  combined  in  certain  extreme  and 
exceptional  cases  with  the  injection  of  the  sac  with  the  perchloride  of  iron,  or 
the  use  of  electro-puncture. 

Manipulation. — Sir  W.  Fergusson  proposed  to  treat  some  aneurisms  by  a 
procedure  which  he  termed  manipulation.  This  consists  in  squeezing  the 
aneurismal  tumour  in  such  away  as  to  detach  a  portion  of  the  coagulum  within 
it,  which,  being  carried  on  with  the  current  of  blood  into  the  distal  end  of  the 
artery,  obstructs  this  ;  and  thus,  by  impeding  the  circulation  through  the  sac, 
may  lead  to  the  gradual  consolidation  of  the  tumour ;  and  it  has  also  been 
suggested  by  Oliver  Pemberton  that  the  alteration  of  the  relations  of  the 
laminated  fibrine  in  the  cavity  of  the  aneurism  may  bring  about  a  further  de- 
position of  fibrine  on  the  displaced  laminee.  This  procedure  has  as  yet  been 
employed  to  too  limited  an  extent  to  enable  us  to  form  an  estimate  of  its  value, 
and  can  scarcely  be  considered,  nor  is  it  intended  to  be,  of  very  general  appli- 
cation. To  aneurisms,  however,  that  are  not  amenable  to  ordinary  surreal 
treatment,  and  that  must  necessarily  prove  fatal  if  left,  as  those  situated  at  the 
root  of  the  neck,  more  particularly  of  the  subclavian  artery,  it  might  poseiblj 
be  advantageously  applied.  It  is  scarcely  necessary,  however,  to  point  out  the 
obvious  danger  of  rupture  of  the  sac,  or  of  the  diffusion  of  the  anenrism 
from  the  weakening  of  its  walls  by  the  separation  of  the  coagulum,  to  make 
Surgeons  adopt  due  caution  in  carrying  out  this  method  of  treatment.  There 
is  another  danger  also  especially  attendant  on  this  procedure,  when  applied  to 
aneurisms  about  the  neck  ;  viz.,  that  the  detached  coagulum  may  be  carried 
by  the  circulation  into  the  cerebral  arteries,  and  by  obstructing  them  occasion 
the  same  kind  of  cerebral  disturbance  that  occurs  when  these  vessels  become 
occluded  by  fibrinous  plugs— embola.  That  this  danger  is  a  real  and  a  great 
one,  is  evident  from  the  fact  that,  in  some  cases  in  which  manipulation  of 
subclavian  and  carotid  aneurisms  has  been  tried,  the  patient  has  been  suddenly 
seized  with  syncope  and  hemiplegia.    Teale  has  successfully  conjoined  manipu- 
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ktioo  with  compresBion  in  a  case  of  popliteal  anenrism,  in  which  the  pressure 
on  the  arteiy  was  slow  in  consolidating  the  tumour ;  the  detachment  of  a 
porti<»i  of  the  ooagnlnm  almost  at  once  led  to  the  consolidation  of  the  tumour. 
Somewhat  anal<^on8  to  this  method  is  one  recommended  in  1842  hy  Blake, 
who  pn^weed,  by  the  introduction  of  a  cataract-needle  into  the  sac,  to  detach 
some  of  the  laminated  fibrine,  which  might  then  be  washed  against,  and 
ocdnde  the  apertare  of  the  exit. 

61LTAKO-PUKCTUBB. — The  attempt  to  procure  the  consolidation  of  an 
aacnriflBaal  nc  by  the  employment  of  electricity  is  of  comparatively  recent 
date.  It  appears  to  have  been  first  practised  by  B.  Phillips,  about  the  year 
1832.  Little  attention,  however,  was  given  to  the  mode  of  treatment  until 
a  few  yean  back,  when  it  was  revived  by  some  of  the  French  and  Italian 
^QT^SHWAt  eapeciaily  Petrequin,  Bnrci,  and  Giniselli.  The  object  aimed  at  by 
this  operation  is  the  production  of  coagulation  in  the  aneurismal  sac  by 
deeomporition  of  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
When  two  needles  connected  with  the  poles  of  a  galvanic  battery  are  intro- 
dnoed  into  a  mass  of  fluid  bloody  a  firm  solid  coagulum  is  rapidly  formed 
roond  that  connected  with  the  positive  pole,  while  at  the  same  time  a  large, 
Hift,  spongy  dot  mixed  with  bubbles  of  gas  is  seen  at  the  negative  needle, 
and  a  dark,  tar-like  fluid  also  makes  its  appearance.  If  the  needle  used  be 
made  of  sied  or  any  other  readily  soluble  metal,  farther  changes  occur  at 
the  poBtive  pole  due  to  the  production  of  salts  of  iron  with  the  acids  liberated 
from  the  blood.  These  changes  are  spoken  of  as  secondary  electrolysis.  The 
(*rfit  Ibnned  by  electrolysis  is,  therefore,  not  composed  simply  of  the  fibrine  of 
the  hiood,  but  contains  also  a  large  proportion  of  albumen  coagulated  by  the 
*  tiemical  action  of  the  current,  and  must  be  looked  upon  as  a  foreign  body 
iroiiod  which  we  hope  ordinary  coagulation  will  occur. 

The  operation  of  galvano-puncture  is  best  performed  aa  follows.  Two  steel 
ae«dks,  well  inanlated  with  vulcanite  or  gum  elastic,  are  inserted  into  the  sac 
( i  the  aneurism  and  connected  with  the  opposite  poles  of  the  battery.  The 
Medka  ihonld  be  about  one  inch  apart,  parallel  to  each  other,  and  so  inserted 
that  no  part  of  the  uninsulated  portion  of  the  needle  shall  touch  the  sac.  The 
'i*s9i  battery  for  the  pnrpose  is  one  of  the  ordinary  medical  batteries  with 
small  Ledanch^  oeDs,  of  which  from  ten  to  twenty  may  be  used  for  a  time 
rarrinir  from  twenty  minutes  to  half  an  hour,  or  more — according  to  the 
HKxc  produced.  If  the  tumour  be  sufficiently  near  the  surface  to  be  clearly 
'•fjaerred,  as  has  been  the  case  in  several  of  the  aneurisms  in  which  the  treat- 
BMU  has  been  employed,  it  will  be  seen  to  become  more  tense  and  firm,  and 
ittf  expansile  nature  of  the  pulsation  will  become  diminished  as  the  operation 
prrcTCsaea.  Sometimes  bubbles  of  gas  escape  by  the  side  of  the  negative  needle, 
■ikd  a  little  thick  brown  fluid  oozes  up.  Occasionally  the  tumour  has  been 
U^sbA  to  swell  and  become  resonant  on  percussion.  When  a  distinct  effect 
-am  been  produced  the  needles  may  be  withdrawn,  and  the  small  punctures 
'Vmei.  with  Unt  and  collodion.  The  negative  needle  will  be  found  unaltered, 
vhiie  the  positive  will  be  corroded  directly  in  proportion  to  the  amount  of 
'WuUjUc  action  that  has  taken  place.  In  order  to  prevent  this  corrosion  of 
^  positive  needk,  it  has  been  suggested  by  Dr.  John  Duncan  that  platinum 
^T  be  used  instead  of  steel.  There  is  no  evidence,  however,  to  prove  that 
*L*  mks  of  iron  produced  give  rise  to  any  particular  danger ;  in  fact,  it  is 
-  *•  i*Ue  they  aid  considerably  in  the  formation  of  the  firm  coagulum  sur- 
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rounding  the  needle.  The  battery  iwed  in  the  operation  is  of  considerable 
importance.  It  has  been  pointed  ont  by  Giniselli^  that  a  current  of  high 
tension  and  somewhat  low  intensity  is  less  likely  to  cause  the  production  of 
undue  heat  during  the  operation,  and  consequently  less  prone  to  lead  to  in- 
flammation and  suppuration  of  the  sac.  A  battery,  therefore,  composed  of  a 
large  ntimber  of  small  elements  is  superior  to  one  of  a  few  large  elements. 
Some  operators,  and  especially  Bastian,  have  advocated  the  introduction  of 
the  positive  pole  only,  the  negative  being  attached  to  a  sponge  or  metal  plate 
laid  on  the  skin  near  the  aneurism.  The  only  objection  to  this  mode  of  treat- 
ment is  the  excessively  small  effect  produced.  The  electrolytic  action  which 
takes  place  is'directly  in  proportion  to  the  intensity  of  the  current ;  and  by 
the  introduction  of  a  considerable  mass  of  the  tissues  of  the  patient  in  the 
circuit,  the  resistance  is  so  greatly  increased  that  electrolysis  is  reduced  to  a 
scarcely  appreciable  amount,  the  positive  needle  appearing  almost  unchanged 
after  the  operation.  Others,  again,  have  introduced  the  negative  needle  only, 
but  as  the  coagulum  formed  at  the  negative  pole  is  soft  and  frothy,  but  little 
good  can  be  expected  from  this  mode  of  operating.  Dr.  Julius  Althaus,  who 
has  superintended  the  operation  in  five  cases,  is  strongly  of  opinion  that  *'  the 
most  effective  application  of  the  current  is  that  where  both  poles  are  inserted 
into  the  sac."  Ciniselli  operated  in  this  way,  and  Drs.  Duncan  and  Fraser,  to 
whom  we  are  indebted  for  many  important  observations  on  galvano-punctnre 
and  for  the  invention  of  reliable  insulated  needles,  support  the  same  view. 
The  operation  is  accompanied  by  but  little  pain,  and  it  is  only  occasionally 
that  chloroform  is  needed.  The  effect  of  a  single  operation  is  seldom  sufficient 
to  cause  any  marked  improvement  in  the  condition  of  the  patient,  and  it 
requires  usually  to  be  repeated  several  times. 

The  clot  formed  as  the  result  of  galvano-puncture  is  somewhat  soft  and 
yielding,  and  unless  supported  by  a  moderately  firm  sac  soon  flattens  out  or 
disappears,  and  the  condition  of  the  aneurism  becomes  much  the  same  as  it 
was  before  the  operation.  Little  more  than  the  most  temporary  relief  can  for 
this  reason  be  expected  in  many  cases  ;  and  whenever  the  aneurism  has  become 
diffused,  the  operation  can  only  be  productive  of  mischief  by  hastening  the 
inflammatory  changes  occurring  round  the  sac.  It  might  be  supposed  that  so 
soft  a  clot  would  readily  break  up,  and  that  the  danger  of  embolism  would  be 
great  in  consequence ;  but  experience  has  shown  that  it  is  not,  no  such  accident 
having  happened  in  any  of  the  recorded  cases.  Suppuration  of  the  sac  has 
occasionally  occurred,  but  its  occurrence  has  been  much  less  frequent  since  the 
principles  of  the  operation  have  been  more  fiilly  understood.  The  formation 
of  sloughs  round  the  needle-punctures,  and  consequent  haemorrhage,  has  not 
been  noticed  except  when  the  needles  have  been  imperfectly  insulated.  In 
fact,  it  may  be  said  that  in  almost  every  case,  even  when  the  operation  has 
failed  to  give  relief,  it  has  at  any  rate  done  no  harm. 

The  statistics  of  the  operation  have  not  been  fully  compiled,  but  the  general 
results  of  the  published  cases  have  not  been  unfitvourable  when  we  consider 
the  hopeless  nature  of  the  cases  in  which  it  has  been  performed.  Of  18  cases 
of  aneurism  of  the  aorta  treated  by  Ciniselli's  method,  five  were  cured,  and  no 
evil  consequences  followed  in  any  case.  Of  the  same  number  which  have  been 
operated  on  in  this  country  during  the  last  few  years,  none  have  been  cured, 
but  at  least  six  experienced  more  or  less  relief;  and  in  almost  all,  it  may  be 
said,  the  operation  aimed  only  at  relief,  the  disease  being  too  advanced  to 
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wammt  any  hope  of  cure.  Aboat  sixty  other  cases  of  aneurism  of  various 
Arterieg  have  been  collected  by  Giniselli  as  having  been  operated  on  before 
1868;  bat  in  these  the  methods  used  were  so  imperfect,  that  they  cannot  be 
fairiy  consideied  as  bearing  upon  the  question  at  the  present  time. 

When  we  compare  galvano-puncture  with  ligature  or  compression  in  the 
traitment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate  for  a 
momeat  in  giving  a  decided  preference  to  the  latter  modes  of  treatment,  as  the 
renha  that  have  hitherto  been  obtained  are  not  such  as  would  justify  a  prudent 
Sm^geon  in  submitting  his  patient  to  an  operation  of  this  kind,  when  he  pos- 
•senes  soch  certain  and  comparatively  safe  modes  of  treatment  as  deligation  or 
ct*mprenion«  In  internal  aneurisms,  or  in  those  cases  in  which  the  disease  is 
^j  tttoated  at  the  root  of  the  neck,  that  the  artery  can  neither  be  ligatured 
vith  aafetj  nor  compressed,  galvano-puncture  is  certainly  justifiable,  especially 
vhen  conjoined  with  proper  medical  treatment,  as  we  have  ample  proof  that 
▼iUi  the  knowledge  and  means  now  at  our  disposal  we  can  perform  the  opera- 
tion with  scarcely  any  danger  to  the  patient,  and  in  favourable  cases  with 
^«jine  hope  of  relief.  Much  will  depend  upon  the  selection  of  the  case.  Gini- 
flfcUi  has  pointed  out  that  the  conditions  favourable  to  success  are,  that  the 
Ancmrism  shall  be  sacculated  and  opening  into  the  vessel  by  a  narrow  mouth, 
of  slow  growth  and  of  medium  size,  and,  when  thoracic,  situated  entirely  within 
tlie  thofax,  and  that  it  shall  not  in  any  serious  way  have  interfered  with  the 
;:^£iienl  health  of  the  patient.  These  conditions  seldom  occur  ;  and  when  they 
are  ahsent,  the  most  that  can  be  hoped  for  is  temporary  arrest  of  the  progress 
«*f  the  disease  and  some  relief  to  the  patient's  sufferings. 

IsjMcnos  WITH  Pbbchloride  of  Iron. — The  injection  of  aneurismal  sacs 
with  a  solution  of  the  perchloride  of  iron  has  also  been  practised,  with  the  view 
•^  ooa^nilating  their  contents  ;  such  treatment,  however,  is  attended  with  great 
niJc  of  onbolism,  and  is  in  every  way  vastly  inferior  to  the  ligature  or  com- 
ynmtm  of  the  artery  leading  to  or  beyond  the  sac,  and  should  never  be 
'TDployed  if  these  can  be  practised. 

Aneurism  of  the  gluteal  artery  has  been  successfully  treated  by  injection 
•^  the  perchloride  of  iron  in  at  least  one  case.  In  cases,  however,  in  which, 
*f stber  from  the  situation  of  the  disease,  its  complication  with  other  and  exten- 
sive disease  of  the  arterial  system,  or  its  multiple  character,  ligature  and 
c«>iDpfanon  are  not  applicable,  an  endeavour  might  be  made  to  procure  the 
U^ttw^  ct  the  blood  in  the  tumour  by  distal  compression  of  the  artery, 
'f^{*m  attempting  to  coagulate  its  contents  by  injection  of  the  perchloride  ; 
Aod  I  cannot  bat  think  that  a  satisfactory  result  might  thus  be  obtained. 

HrrooKBJac  Ikjsction  of  Ebgotin. — Langenbeck  advocated  the  hypo- 
dermic nae  of  a  watery  extract  of  ergot  in  cases  of  aneurism,  under  the  impres- 
•iiiD  that  it  might  act  on  the  muscular  fibres  scattered  over  the  sac  of  the 
aneariBD  in  the  same  way  as  it  acts  on  the  muscular  fibres  of  the  uterus,  and 
tij  caDBiig  contraction  might  gradually  diminish  the  size  of  the  aneurism,  if 
iKic  eoR  it.  He  seems  to  have  tried  it  in  two  cases  only.  One  was  an 
uenrisni  in  the  sapraclavicular  region  (exact  nature  not  mentioned),  which 
.:ad  been  jHeviously  treated  with  moxas,  and  almost  cured.  The  symptoms 
'ATiDg  reiomed,  hypodermic  injections  of  ergot  were  tried.  The  quantity 
I'ftiibi  varied  from  abont  ^  grain  to  3  grains  of  Bonjean's  watery  extract  of 
*txi)C  dfloted  with  three  times  as  much  spirit  and  glycerine.  The  injections 
rqieated  every  three  or  four  days.     Decided  improvement  is  said  to  have 
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occurred,  but  pnlBation  never  quite  ceased.  The. improvement  oommenoed 
after  the  second  injection.  No  unpleasant  symptoms  occurred  after  the  injec- 
tions. In  the  second  case  a  man,  aged  42,  had  a  sacculated  aneurism  of  the 
radial  artery  of  the  size  of  a  hazel-nut.  An  injection  of  two  grains  and  a  half 
of  the  watery  extract  cured  it  in  one  day,  as  the  next  day  it  could  not  be  felt. 
The  injection  gave  rise  to  some  inflammation  of  the  surrounding  cellular  tissue, 
which  disappeared  in  a  week. 

This  accident  I  have  seen  happen  in  one  case  in  which  I  tried  it,  but  no 
good  resulted  from  the  treatment,  which  cannot,  indeed,  on  pathological 
grounds,  be  considered  to  be  of  a  hopeful  character. 

Inteoduction  of  Foreign  Bodies. — The  introduction  of  foreign  bodies 
of  various  kinds  into  the  sac  has  been  attempted  in  a  considerable  number  of 
cases  with  the  view  of  producing  an  artificial  coagulum  in  the  aneurism. 
Thus  coils  of  horsehair,  catgut,  or  iron  wire  have  been  thrust  into  and  left  in 
the  sac,  through  a  puncture  made  in  it.  The  results  of  these  operations  have 
not  been  such  as  to  justify  a  repetition  of  the  treatment. 

Acupuncture  with  very  fine  needles  has,  however,  been  performed  with 
some  benefit  in  a  few  cases,  and  if  carefully  can'ied  out,  can  hardly  be  produc- 
tive of  any  injury.  It  was  first  suggested  by  Velpeau,  and  practised  without 
success  by  Dunviile  and  Agnew.  Marshall  has  in  more  than  one  case  obtained 
in  this  way  some  consolidation  in  aortic  aneurisms,  and  MacEwen  succeeded 
in  curing  a  popliteal  aneurism  by  the  introduction  of  a  fine  needle  while  the 
femoral  artery  was  compressed.  Heath  attempted  the  same  treatment  in  a 
case  of  subclavian  aneurism  in  University  College  Hospital  after  he  had  unsuc- 
cessfully amputated  at  the  shoulder-joint.  Six  fine  needles  were  introduced 
into  the  sac  in  such  a  way  as  to  cross  each  other,  and  were  left  in  for  four 
days,  at  the  end  of  which  time  the  tumour  was  much  firmer.  The  patient 
died  about  twelve  days  after  from  causes  unconnected  with  the  treatment,  and 
a  considerable  amount  of  firm  clot  was  found  in  the  sac.  This  treatment 
seems  worthy  of  fm*ther  trial  in  otherwise  hopeless  cases  as  a  substitute  for 
galvano-puncture.  The  smallest  sewing  needles  with  heads  made  of  sealing- 
wax  may  be  used,  as  in  Heath's  case  ;  or  better  still,  the  fine  pins  known  as 
entomological  pins,  which  should  be  gilded.  They  may  be  left  in  for  from 
four  to  five  days,  and  it  is  perhaps  safer  to  cover  them  with  some  simple 
antiseptic  dressing  to  diminish  the  risk  of  ulceration.  After  they  are  removed 
the  punctures  must  be  covered  with  collodion. 

ABTBRIO-VSNOUB    AZOBURIBIC 

Preternatural  communication  between  arteries  and  veins,  though  usually  the 
result  of  wounds,  occasionally  happens  from  disease  ;  ulceration  taking  place 
between  the  vessels,  and  thus  causing  an  aperture  to  lead  from  one  into  the 
other.  When  such  communications  are  of  traumatic  origin,  they  may,  as 
has  already  been  stated,  constitute  either  an  Anewrismal  Varir  or  a  Varicose 
Anewmm,  As  the  result  of  disease,  aneurismal  varix  only  can  occur,  varicose 
aneurism  never  happening  except  as  a  consequence  of  wound.  These  spon- 
taneous communications  have  been  met  with  between  the  aorta  and  the  vena 
cava,  and  between  the  iliac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  course,  and  treatment,  they  so 
closely  resemble  traumatic  aneurismal  varix,  described  at  p.  449,  Vol.  I.,  that 
their  consideration  need  not  detain  us  here. 
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CHAPTER  XLIV. 


ANEURISMS  OP  THE  THORAX,  HEAD  AND  NECK,  AND  UPPER 

EXTREMITY. 


▲nUBIBM    OF    TEI    THORAGIO    AOBTA. 

SncFTOJfs. — The  sjmptomB  of  intrathoracic  Aortic  Aneurism  are  of  two 
kinds :  auscultatory  and  rational. 

The  Avsevltatozy  Signs  vary  greatly  in  distinctness,  and  may  even  be 
wanting.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they  are 
almost  from  the  first  of  a  very  marked  and  obvious  character;  in  others, 
espectaily  in  saccnlated  aneurisms,  they  may  be  absent  throughout,  the 
ikneman  terminating  fatally  without  its  existence  having  been  determined  by 
Um*  stethoscope.  They  consist  in  murmurs  of  various  kinds  and  degrees  of 
intensity — lieHows,  rasping,  or  whizzmg;  in  the  second  sound  of  the  heart 
r«.*iii;r  aodilile  over  a  greater  spaoe  than  normal.  At  the  same  time  there  may 
•^  dnlness  on  percussion.  These  various  signs  may  often  be  heard  more 
ciAtinctly  upon  or  to  the  left  side  of  the  spine,  than  at  the  anterior  part  of  the 
v\niA ;  when  occurring  anteriorly,  they  are  chiefly  met  with  on  the  right  side. 

The  valoe  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
clHrrt  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases,  in  the  early 
«ta^  of  the  affection,  and  in  those  cases  in  which  the  aneurism  continues 
nnall  and  saccnlated  throughout,  or  is  so  deeply  seated  as  not  to  approach  the 
paneies  of  the  chest.  This  need  not  be  a  matter  of  surprise,  when  we  reflect 
h«iw  deefily  the  ascending  portion  of  the  aorta  and  the  arch  are  situated  ;  how 
Utvj  are  covered  in  front  by  the  lungs  and  loose  areolar  tissue,  through  which 
«»ajMl  is  with  difficulty  transmitted ;  and  how  they  are  covered  in  behind  by 
:he  spine  and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
Ab^nrisms  of  the  arch  often  prove  fatal  by  bursting  into  contiguous  cavities 
ltd  canab  before  they  have  attained  a  size  greater  than  that  of  a  walnut  or  a 
pupwn^f  egig,  and  thus  are  incapable  of  furnishing  a  murmur  of  any  very 
marked  kind,  it  can  be  easily  understood  that  the  value  of  auscultation  is  but 
•mafl  in  many  cases  of  thoracic  aneurism. 

The  Bstlimal  ttgiis  of  intrathoracic  aortic  aneurism  are  of  three  kinds : — 
I^jiSNUc^ Effects;  Pulsation ;  and  Tumour. 

FiisMiiim  ffifsiilis  may  be  exercised  on  any  of  the  contiguous  structures  ; 

\^>A  a  gianoe  at  the  anatomical  relations  of  the  thoracic  aorta,  more  particularly 

th^  airli,  will  enable  the  Surgeon  to  judge  of  their  complexity  and  importance. 

IV^  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the  portion 

•f  the  Mfta  affected  by  it ;  more  according  to  the  latter  than  to  the  former 
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condition.  When  the  aiicnrism  arises  from  the  rool  of  tlit  aorta,  and  more 
especially  when  it  is  intmpcricardial,  it  is  nBnally  of  small  size,  and  its  pres- 
Biire-cffects  will  be  little  obvious.  Wheu  the  aneurism  arises  from  the  tenni- 
nalion  of  l/ie  anh,  or  the  dftcrmliiiy  aorta,  it  mny  often  attain  a  considerable 
development  without  cansing  any  very  obTious  presaure-eflect*.  AneuriBiits 
that  arc  situated  icHhin  the  ammvltij  of  tite  arch  nw.-esBarily  give  rise  to  very 
severe  cffeeta,  by  the  compression  thev  must  excrt^ise  ujxm  some  one  or  <ither 
of  the  very  important  stnictnres  tlmt  are  included  within  the  aortic  art-h. 
^^lien  the  anterior  part  of  f/ie  aorta  is  affected,  the  aneurism  may  attain  a 
very  considerable  bulk,  even  comin;;  fonvard  so  as  to  project  and  pulsate 
lietween  the  intercostal  spaces,  without  any  very  noticeable  preiaure-cffect« 


beinjf  induced.  Bnt  when  the  posterior  vail  of  the  artery  is  the  scat  of  the 
disease,  then  severe  symptoms  arc  early  set  up  by  the  compression  and  erosion 
of  the  stractores  lyin^  contignous  to  the  artery  and  along  the  spine  (Fig.  4G3). 
When  the  v}^>er  jtarl  of  the  aortir  arch  is  the  seat  of  aneurism,  a  peculiar  trkin 
of  cerebral  symptome,  such  as  ^'e^ttgu,  ioscnsibility,  or  defective  vision,  tnav 
be  induced  by  its  intcrferenre  with  the  circulation  through  the  carotids. 

The  prcBsnrc-effects  that  need  chiefly  engage  our  attention,  are  : — 1,  Pun, 
2,  DyBpncca  ;  .t.  Dysphagia  ;  and  J,  (Edema. 

1.  Psin  is  usually  one  of  the  earliest  symptoms  of  intrathoracic  aneorism. 
and  is  frequently  of  great  value  in  a  diagnostic  point  ofview.aa  it  ii  often  most 
marked  when  the  other  symptoms  are  the  least  developed.  It  is  genetslly- 
more  severe  in  sacculated  than  in  fusiform  aneurisms,  and  when  tbe  poaterior 
rother  than  the  anterior  aspect  of  tbe  vessel  is  the  seat  of  discaae.  The  pain 
is  of  two  distinct  kinds.  The  firvt  kind  is  lancinating,  intermittent,  «n<I 
neuralgic  in  it«  charaot^r,  evidently  dependent  upon  pre«are  on  the  spiDKl  or 
sympathetic  nenes.  This  pain  ii  seated  chiefly  on  the  left  aide,  and  shoota  up 
the  side  of  the  head  -and  face,  along  the  upi>er  arm  to  tbe  elbow,  along  tliv 
intercooto-humeral  nerve,  through  the  chest,  or  between  the  ecapole.  Thf 
■eoond  form  of  pain  occun  usually  at  a  later  stage  of  the  disease,  ii  continnous. 
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•od  of  a  boring,  hot,  or  burning  character.  It  seems  to  depend  upon  the  per- 
foration of  the  tiwoefl,  more  especially  the  bones,  by  the  aneurismal  tumonr, 
and  oocors  chiefly  on  the  right  side  of  the  chest  (Fig.  464). 

i.  Itjmgmm^  is  of  very  frequent  occnirence  in  intrathoracic  anenrism ;  in 
all  imbability  it  is  more  nniformly  met  with  than  any  other  single  symptom. 
Ii  may  arise  fivm  fiTe  distinct  conditions,  and  its  characters  vary  with  its 
caOK. 

«.  From  dtrect  pressure  on  the  trachea.  In  these  cases  the  dyapncea  is  attended 
t>y  much  vheezing  congh,  and  oftfln  by  whistling  sounds  in  the  cheat  and 
MtioUr  respiration,  and  by  slow  expansion  of  that  cavity.  There  is  OHOally 
eipect<»stion  of  thick  tenacions  mucus. 

^  From  direci  pregtwe  on  a  bronchuB  (Fig,  405).  In  these  cases  there  are 
vheexiDg,  cough,  and  some  degree 
of  expectcvation,  with  perhaps 
dhninisbed  respiratory  murmur  in 
the  tide  al&cted,  and  paerile  respi- 
ratioa  in  the  opposite  long,  as  has 
t«en  pointed  oat  by  Stokes. 

7.  From  pretture  upon  the  lung. 
In  tbtte  cases  the  respiration  is 
oumpantively  little  interfered  with, 

the  ^wiigy  (issQC  of  the  lung  ac-  \ 

eommodating  itself  and  yielding  to 
the  pRBore  of  the  tumour.  After 
a  tiioe.  the  pulmonic  tissue  will 
titcome  incorporated  with  the  wall 
of  the  aac ;  and  then  more  serious 
difficulty  in  breathing,  with 
bamoptyais,  will  gnpervene. 

a.  D^^cea  is  very  commonly 
indDced  by  irrUation,  annprettien, 
m  ttrrUAuig  of  the  left  pneumo- 
foafrir  a/id  recurrenl  laryngeal 
wvrw,   by   the  preasare  of  the 

niniMir.  In  these  cases  the  muscles     ^^.*^i^oX''^«tU'^'<^^'^\^  MA.".' 
that   are  ropplied  by  the  left  re-       Arter,.  .u.d  bur.tiug  into  irfi  sroDohujL 
conatt  kryngeal   nerve    may   be 

laraiysed,  k>  as  to  occasion  attacks  of  intense  difficulty  of  breathing.  In 
BMLoy  caaea  spasm  occors  from  irritatiou  of  the  nerve  before  it  is  pressed  on 
«ificiently  to  cause  paralysis. 

It  IB  the  rrtahori/lsnoideus  poiftcus  mnscle  that  is  chiefly  affected  by  the 
mm^nmou  of  the  recmrent  luyugeal.  As  its  action  is  to  open  the  glottis,  its 
INfalvM  csoses  an  impediment  to  the  entrance  of  the  air  by  the  collapse  of 
the  left  udc  of  the  rima  glotCidis — hence  the  dyspncea  and  struggle  for  breathing 
mder  exertion.  The  voice  becomes  hoarse,  cronpy,  or  crooking ;  the  oough 
has  a  k>a<l  croapy  or  metallic  sound,  and  is  attended  by  the  expectoration  of 
thin  frothy  mncns.  The  laryngeal  stridor  often  does  not  occnr  in  ordinary 
EMfiimioD,  but  is  jHwiuced  under  exertion,  or  on  making  the  patient  inspire 
faOy  and  deeply.  The  latyogeal  symptoms  are  sometimes  so  much 
■ore  pnaninenC  than  any  of  the  oUier  signs  of  intrathoracic  anenrism,  and 
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80  closely  resemble  chronic  or  ereu  acute  laryngitis,  with  impending  asphyxia, 
that  there  are  not  a  few  cases  on  record  in  which  Snrgeons  have  performed 
tracheotomy,  on  the  supposition  that  they  had  to  do  with  cases  of  pnre 
and  uncomplicated  laryngeal  disease;  and  in  other  instances  this  operation 
has  been  performed  with  a  view  of  prolonging  life,  eren  when  the  de|)endenoe 
of  the  laryngeal  spasm  on  aneurism  of  the  ^orta  has  been  recognized. 

Dr.  George  Johnson  has  made  some  important  observations  on  the  use  of 
the  laiyngoscope  in  the  diagnosis  of  the  cause  of  dyspnoea  in  aortic  aneurism. 
He  says  that,  in  oases  where  the  cause  is  pressure  on  the  recurrent  laryngeal 
nerve,  the  larynx  is  seen  to  be  healthy,  and  the  spasm  may  l)e  seen  to  occur. 
If  the  pressure  be  sufficient  to  abolish  the  ftmction  of  the  nerve,  unilateral 
paralysis  will  occur,  which  can  be  easily  ascertained  by  laryngoscopic  examina- 
tion. The  voice  in  such  cases  is  weak  and  husky ;  whereas,  in  cases  in  which 
the  pressure  is  on  the  trachea,  its  character  is  unchanged.  When  a  thoracic 
aneurism  presses  the  trachea  against  the  spine,  the  tracheal  stridor  and  the 
voice-sound  are  heard  with  remarkable  distinctness  on  applying  the  stetho- 
scope over  the  upper  dorsal  vertebras — the  sound  being  conducted  through  the 
bones. 

€.  Dyspnoea  may  be  dependent  on  compression  of  the  jmimanary  rsin  by 
the  aneurismal  tumour.  In  cases  of  this  kind  there  would  be  considerable 
lividity  of  sur&ce,  and  signs  of  pulmonary  congestion. 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sufficiently  intense  to 
occasion  death.  It  may  be  mistaken  for  ordinary  asthma ;  but  the  diagnosis 
can  usually  be  effected,  by  observing  that  in  aneurism  the  paroxysms  of 
dyspnoea  oflen  come  on  in  the  day  as  well  as  at  night,  and  are  greatly  increased 
by  change  of  position,  as  by  placing  the  patient  either  upright  or  recumbent, 
the  tumour  thus  shifting  its  point  of  pressure.  It  is,  as  Bellingham  has 
pointed  out,  not  influenced  by  atmospheric  changes,  and  is  generally  associated 
with  laryngeal  stridor  or  spasm.  When  such  symptoms  as  these  are  associated 
with  pain  and  dysphagia,  they  point  very  strongly,  even  in  the  absence  of  all 
auscultatory  signs,  to  the  presence  of  an  aneurismal  tnmour. 

Aneurisms  situated  within  the  concavity  or  springing  from  the  posterior 
parta  of  the  aortic  arch  are  those  which,  either  directly  by  their  pressoi^ 
on  the  air-tubes  or  the  pulmonary  veins,  or  indirectly  by  the  influence 
they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  associated  with 
dyspnoea. 

3.  Qyspluigia  is  a  symptom  of  sufficiently  frequent  occurrence  in  anen* 
risms  of  the  thoracic  aorta.  Eaton  has  determined  its  existence  in  nine 
out  of  twelve  cases.  It  seldom  occurs,  however,  in  the  earlier  stages  of 
the  disease,  or  when  the  aneurism  is  small,  and  hence  is  of  much  Ie«« 
diagnostic  value  than  dyspnoea.  When,  however,  it  is  associated  with 
that  symptom,  the  combination  becomes  important;  as  the  co-existenoe  «>f 
the  two  conditions  clearly  points  to  the  compression  of  the  oesophagus  and 
the  air-tubes  by  a  tumour,  which  other  diagnostic  sisrns  may  pro\*e  to  he 
aneurismal. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially  of  the 
descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked  signs. 
In  such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously  been  sop* 
posed  to  exist,  and  the  patient  has  even  \ieen  treated  by  the  introduction  of 
bougies  on  this  supposition — an  error  of  practice  that  has  terminated  fatallr 
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bom  perforation  of  the  aneurismal  sac,  where  it  projected  against  the 
oesophagus,  by  the  point  of  the  instrument. 

The  diflScnltj  in  deglutition,  in  cases  of  compression  of  the  oesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  epistemal  notch.  The 
dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation  of  a  cord 
diawn  tightly  around  the  body. 

4.  flMwna,  with  more  or  less  lividity  of  the  upper  extremities  and  head 
and  neck,  occasionally  but  rarely  occurs.  It  is  generally  most  marked  on  the 
left  side,  and  arises  from  the  compression  of  the  superior  cava  or  the  innomi- 
nate veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Valatttion  and  Tuuoiir,  observable  externally,  are  always  absent  in  the 
eariy  stages  of  intrathoracic  aortic  aneurism,  and  very  frequently  continue  so 
tbnmgfaoat  the  progress  of  the  affection ;  indeed,  in  aneurisms  springing  from 
the  intrapericardial  aorta  or  the  concavity  of  the  arch,  death  usually  takes 
pbce,  either  by  rupture  into  one  of  the  serous  cavities  or  the  air-tube,  or  by 
the  exhaustion  induced  by  dyspnoea,  long  before  the  aneurism  has  attained  a 
raiBctent  size  to  be  recognizable  externally.  There  are,  however,  three 
pirtions  of  the  thoracic  aorta  which,  when  affected  by  aneurism,  yield 
external  evidence  by  the  existence  of  pulsation  or  tumour  of  the  true  nature 
f»f  the  disease.  These  are — 1,  the  anterior  aspect  of  the  ascending  aorta ;  2, 
the  smimiL  of  the  arch ;  and  3,  the  posterior  aspect  of  the  descending  aorta. 

1.  When  the  aneurism  is  situated  on  the  anterior  cutpect  of  die  ascending  aorta 
and  commeneement  of  the  arch^  pulsation  may  be  detected  by  pressure  between 
the  miercostal  spaces  on  the  right  side  of  the  sternum,  and  a  thrill,  as  well  as 
dirtfact  impulse,  may  often  be  felt  over  that  side  of  the  chest,  before  any 
external  tomonr  becomes  visible ;  thus  simulating  the  beat  of  the  heart,  in 
Mldttioo  and  opposite  to  the  seat  of  the  true  cardiac  impulse.  As  the 
sDenrism  increases  an  external  tumour  appears,  the  wall  of  the  chest  becoming 
Alwfbed  and  perforated  opposite  the  point  of  greatest  impulse. 

3,  When  an  aneurism  springs  from  the  summit  of  the  a^ch^  a  pulsating 
CQmoar  appears  at  the  root  of  the  neck,  behind  or  even  above  the  margin  of 
the  atcninm,  most  commonly  towards  the  right  side,  and  occasionally  rises 
M>  \a^  out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the 
rtfk  of  being  confounded  with  aneurism  of  the  brachio-cephalic  or  carotid 
anerr  (R^.  470,  p.  170).  This  error,  which  has  frequently  been  committed, 
and  which  has  led  to  operations  on  the  arteries  at  the  root  of  the  neck,  may 
luailr  be  avoided,  except  in  the  case  of  the  brachio-cephalic,  by  the  im- 
[wnMity  of  tracing  with  the  finger  the  lower  boundary  of  the  tumour,  and 
tfke  exiflCeiioe  of  distinct  dnlness  on  percussion,  and  possibly  of  impulse  or  of 
•"trnl^^Tj  evidence  of  aneurism,  below  the  level  of  the  upper  margin  of 
the  Mnmin  (h*  clavicle. 

:i.  When  anenrism  springs  from  HiQ  posterior  waU  in  the  descending  aorta^  a 
pohniag  tomonr  may  gradually  develop  to  one  side  of  the  spine  or  under  the 
wvpola,  commonly  on  the  left  side ;  and  it  may  attain  an  excessive  size,  fully 
M  krf^  as  the  head  (Fig.  464),  before  the  patient  is  destroyed  by  the  rupture 
•/  the  tmnoor  externally. 

TmxATHE^nr. — In  the  great  majority  of  aneurisms  of  the  thoracic  aorta 
cnpcal  interference  is  impossible,  and  our  sole  reliance  must  be  placed  on 
diet,  and  the  administration  of  iodide  of  potassium  (see  p.  119). 

TrtfrtaMttt  of  AjMnzism  of  the  Aortic  AvcIl — ^The  idea 
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of  treating  aneuriBin  of  the  aortic  arch  by  ligatnre  of  one  or  two  of  the 
main  arteries  at  the  root  of  the  neck,  originated  in  the  results  of  an  operation 
performed  by  Christopher  Heath  in  1865  for  the  cnre  of  a  supposed  innominate 
aneurism  by  the  simultaneous  ligature  of  the  right  carotid  and  subclayian 
arteries.  The  patient,  a  woman  of  intemperate  habits,  survived  the  operation 
for  four  years,  appearing  for  a  time  to  have  been  benefited  by  it.  On  her 
death  it  was  found  that  the  aneurism  was  not  one  of  the  innominate  bat  of 
the  ascending  aorta,  and  that  it  had  been  practically  cured  by  or  after  the 
operation.  Dr.  Cockle  about  the  same  time  was  engaged  in  a  series  of 
interesting  observations  on  the  spontaneous  consolidation  of  aneurisms  of  the 
aortic  arch ;  he  found  that  in  some  of  these  cases  the  left  carotid  artery  had 
become  occluded,  and  he  inferred  from  this  pathological  fact  that  ligature  of 
that  vessel  might  be  of  use  in  the  treatment  of  certain  forms  of  aneurism  of 
the  arch.  This  suggestion  was  acted  on  by  C.  Heath,  who,  in  1872,  tied  the 
left  carotid  artery  in  a  patient  of  Dr.  Cockle's  affected  with  aneurism  of  the 
ascending  and  transverse  portions  of  the  arch.  The  patient  was  benefited  by 
the  operation.  Barwell  has  operated  in  two  cases,  in  one  with  advantage. 
In  the  other,  in  which  the  left  subclavian  was  also  tied,  the  patient  died, 
apparently  uninfluenced  for  good  or  ill  by  the  operation.  Heath's  second  case 
of  ligature  of  the  left  carotid  proved  &tal  by  syncope.  In  all,  the  operation 
appears  to  have  been  done  13  times  (Ashurst) — ^in  six  cases  with  more  or  less 
benefit.  In  at  least  four  of  these  cases  the  artery  was  ligatured  on  the 
supposition  that  the  aneurism  was  situated  at  the  root  of  the  carotid,  when, 
in  reality,  it  occupied  the  arch.  Barwell  states  that,  in  those  aneurisms  which 
spring  from  the  aorta  beyond  the  left  carotid,  ligature  of  this  vessel  will  do 
more  harm  than  good,  and  that  the  operation  should  be  confined  to  those  in 
which  the  tumour  appears  on  the  left  side,  but  not  &r  from  the  median  line, 
and  rises  into  the  epistemal  notch  or  under  the  left  stemo-mastoid. 

The  SimiiltaAeoiui  ligature  of  the  Bight  Caxotid  aad  Bight 
Snbola'viaa  Arteries  for  aneurism  of  the  aortic  arch  has,  according  to 
Barwell,  been  done  in  three  cases  only  for  aneurism  diagnosed  as  aortic  before 
the  operation.  In  some  other  cases,  as  the  one  referred  to  above,  diagnosed 
erroneously  as  innominate,  but  proving  in  reality  to  be  aortic  aneurism,  it  has 
also  been  done.  In  the  three  cases  of  recognized  aortic  aneurism  the  opera- 
tions were  done  by  Barwell,  Lediard,  and  Wyeth.  In  all,  the  '*  Ox-aorta 
ligature"  was  used,  and  the  patients  lived  15  months,  8^  months,  and  1  year 
respectively  after  the  operation  (Barwell). 

The  ligature  of  one  or  more  of  the  main  arteries  at  the  root  of  the  neck 
for  the  cure  of  aneurism  of  the  aortic  arcli  involves  a  new  principle  in  the 
treatment  of  that  disease ;  one  that  diflfers  in  all  respects  from  that  in  which 
the  cure  of  an  ordinary  external  aneurism  is  efiected.  By  whatever  way  the 
Surgeon  acts,  whether  by  the  Hunterian  or  the  distal  ligature,  by  compression 
with  instrument  or  finger,  he  seeks  one  common  result,  viz.,  the  arrest  or 
retardation  of  the  circulation  through  the  sac  so  as  to  &cilitate  the  deposit  of 
laminated  fibrine  or  firm  clot  He  usually  acts  directly  upon  the  art^  that 
is  the  seat  of  the  disease,  and  in  all  cases  of  the  Hunterian  operation,  or  of 
arterial  compression,  the  supply  of  blood  sent  into  the  sac  is  most  materially 
diminished,  if  not  altogether  arrested.  But  in  the  treatment  of  aortic 
aneurisms  by  ligature  of  the  left  carotid  only,  or  by  that  of  the  right 
carotid  at  its  root,  and  of  the  right  subclavian  in  Uie  third  part  of  its 
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eonrae,  he  not  only  does  not  diminish  or  retard  the  flow  of  blood  through 
the  aorta  or  lessen  the  quantity  sent  into  the  aneurismal  sac,  but  as  the 
T<i]ame  of  blood  ejected  from  the  left  ventricle  at  each  systole  continues 
anrfmnged,  a  larger  blood-stream  must  actually  be  thrown  into  the  aorta 
beyond  the  point  at  which  the  deligated  vessel  is  given  off,  equal  in  amount 
to  what  wcold  normally  have  passed  into  the  artery  that  has  been  tied. 
B?  thus  increasing  the  volume  of  blood  in  that  portion  of  the  arch  of  the 
aoits  beyond  the  giving  off  of  the  ligatured  artery,  an  increased  pressure  will 
be  thrown  upon  the  whole  interior  of  the  vessel  and  of  any  aneurismal  sac  that 
qringB  ftt>m  it.  Thus,  the  very  reverse  of  what  happens  in  the  Hunterian  or 
ordinary  distal  operation,  takes  place  when  one  or  more  of  the  primary 
bruiches  of  the  aortic  arch  is  tied.  And  if  a  cure  of  an  aneurism  in  this 
siuiation  be  thus  effected,  it  must  be  on  a  new  principle,  different  from  any 
that  haa  yet  fruided  the  Surgeon  in  the  treatment  of  this  disease. 

That  some  benefit  appears  to  have  followed  these  operations  in  a  few  of  the 
cases  is  ondoabted ;  but  how  much  of  this  may  be  fairly  attributed  to  the 
diicci  influence  of  the  operation  appears  to  me  to  be  very  uncertain.  For  it 
cannot  be  doabted  that  the  confinement  to  bed  after  the  operation,  and  the 
more  carefnl  and  regulated  life  that  would  be  led  by  those  who  had  been 
subjected  to  so  serious  a  procedure,  must  exercise  a  very  directly  beneficial 
inflDOice  upon  any  internal  aneurism ;  and  it  may  fairly  be  a  question  whether 
an  anearismal  patient,  subjected  to  an  operation  that  would  require  confine- 
meot  to  bed  or  at  least  absolute  quietude  for  several  weeks  and  subsequently 
aeoeMtale  a  quiet  and  carefully  regulated  life,  would  not  derive  as  much 
Ivnefit  as  have  the  patients  in  whose  necks  large  arteries  have  been  tied  for 
the  core  of  aortic  or  even  of  most  innominate  aneurisms. 

The  neoesaity  for  hesitation  in  the  adoption  of  these  operations  for  the  cure 
«f  aoftic  aneurism  appears  to  me  to  be  strengthened  by  the  acknowledged 
difficulty  in  effecting  a  correct  diagnosis,  in  many  cases,  of  the  exact  seat  of 
the  anenriam,  whether  it  be  innominate  or  aortic,  or  both,  or,  if  aortic,  from 
what  part  of  the  arch  it  springs ;  and  also  in  determining  with  absolute 
oertainty  whether  a  given  intrathoracic  tumour  be  an  aneurism  or  not. 

The  immediate  danger  of  these  operations,  whether  done  for  aortic  or 
inDominate  aneurism,  is  also  very  considerable.  A  very  large  proportion  of 
the  patienti  so  operated  on  died  within  a  fortnight,  and  in  some  cases  death 
reaoked  immediately  or  within  a  few  hours  consequent  on  the  disturbance  of  the 
f  ircniatioa  through  the  brain  by  the  ligature  of  one  of  the  greater  arteries 
wftrnpng  from  the  arch. 

Aouther  ihet  of  much  importance  that  cannot  be  ignored  in  considering  the 
adviaabfllty  of  snbjecting  a  patient  with  supposed  aortic  aneurism  to  the 
npenuon  of  ligature  of  the  carotid  and  subclavian  arteries  is  the  undoubted 
vcfT  iknr  progress  and  prolonged  duration  of  many  of  these  aneurisms,  and 
the  ponilxUity  of  a  spontaneous  cure  in  some.  Patients  with  aortic  aneurisms 
fivfiHDtly  live  for  several  years  after  the  disease  has  been  recognized.  Under 
proper  oonatitutional  treatment  the  severity  of  the  symptoms  may  be  greatly 
and  in  all  probability  the  chances  of  cure  would  be  about  equal 
tbe  two  modes  of  treatment — the  strictly  surgical  and  the  medical — 
whilst  that  of  speedy  or  of  sudden  death  would  be  more  likely  to  occur  to 
aofajeoted  to  the  operation. 

Some  Snigeons   have  tried  to  obtain  consolidation  of  the  tumour  by 
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ooagolating  its  contents  by  throBting  coils  of  iron- wire  or  catgut  into  its 
interior,  but  it  need  scarcely  be  said  that  in  no  case  has  any  permanent 
success  attended  such  procedures. 

The  rapid  solidification  of  a  large  aortic  aneurism  is  not  unattended  by 
danger  ;  so  long  as  the  contents  are  fluid  the  patient  goes  on  fairly  well,  but 
if  they  rapidly  solidify  the  pressure  of  the  tumour  leads  to  great  distress  and 
rapidly  hastens  the  patient^s  death. 

The  mode  of  treatment  which  has  been  more  frequently  adopted  in  aortic 
aneurism  than  any  other  is  gmly»aio-puiotiir«;  and  in  well-selected  cases  this 
may  be  productive  of  considerable  good,  or  even  occasionally  lead  to  a  complete 
cure.  In  27  cases  of  aortic  aneurism  thus  treated,  which  have  been  collected 
by  John  Duncan,  o  were  cured,  10  relieved,  9  unrelieved,  and  3  died.  Experi- 
ence has  shown  that  with  the  latest  improvements  in  the  operation — well 
insulated  needles  and  a  suitable  battery — there  is  scarcely  any  danger  to  life, 
and  that,  even  wherc  it  does  no  good,  it  does  no  harm.  It  has  been  ap]>lied  in 
all  stages  of  the  disease,  from  the  time  when  the  tumour  l)ecome8  sufficiently 
superficial  to  allow  the  safe  introduction  of  the  needles,  to  the  time  when  it 
has  perforated  the  chest-wall,  and  is  on  the  point  of  bursting.  In  one  of  John 
Duncan's  cases,  the  life  of  the  patient  was  undoubtedly  prolonged  for  nearly 
three  months  after  the  time  at  which,  if  left  to  itself,  the  aneurism  would  have 
hurst  externally.  The  cases  l)e8t  suited  for  galvano-puncture,  and  in  which 
even  a  cure  may  be  occasionally  hoped  for,  are  those  in  which  the  tumour  is 
of  slow  growth,  has  not  yet  perforated  the  chest-wall,  and  in  which  it  can  be 
diagnosed  as  sacculated  and  communicating  with  the  aorta  by  a  comparatively 
small  opening.  It  is  important  also  that  the  patient's  health  should  not  be  too 
much  broken  by  suflfering  or  visceral  disease.  When  the  tumour  projects 
through  the  parietes  of  the  thorax,  forming  a  secondarjr  sac  outside,  the  pros- 
pect of  cure  is  infinitesimally  small ;  but  even  then,  progress  may  be  delayed, 
and  much  relief  given  to  the  patient.  If  the  tumour  have  become  diffused,  as 
may  occur  when  it  {)oints  in  the  back,  galvano-puncture  can  only  do  harm  by 
increasing  the  tendency  to  inflammation  and  suppuration  already  existing. 
For  the  details  of  the  operation,  see  page  149. 

There  is  erne  point  in  the  treatment  of  some  forms  of  aortic  aneurism* 
that  falls  within  the  pn)vince  of  the  Surgeon,  and  on  which  his  opinion 
may  be  sought.  I  mean  the  advisability  of  opwdng  ths  wiadyip^*  to  relieve 
the  patient  from  the  distress  occasioned  by  the  laryngeal  spasm  that  conim<mly 
attends  many  of  these  cases.  The  de(*ision  of  this  question  is  always  an 
anxious  one  ;  for  it  must  l)e  borne  in  mind  that,  as  the  disease  that  occasions 
the  spasm  of  the  larynx  is  necessarily  and  inevitably  fatal,  the  operation  can  l>e 
expected  to  give  only  temporary  relief,  and  at  most  but  a  brief  prolongation 
of  life. 

In  determining  this  question,  the  Surgeon  must  bear  in  mind  that  simpio 
laryngeal  spasm  is  rarely,  if  ever,  the  cause  of  death  in  aortic  anenriam  ;  that, 
although  the  patient  may  suffer  greatly  from  this  complication,  ho  doea  twt 
die  of  it ;  but  that  the  ultimate  cause  of  death  is  usually  intnthonMnc  pressure, 
rupture  of  the  sue  internally  or  externally,  or  exhaustion.  The  operation, 
therefore,  would  l)o  justifiable  in  th<i8e  cases  only  in  which  it  could  be  deter* 
mined  that  the  sptismodio  dyspnwa  was  purely  laryngeal,  and  was  not  de|x.'n« 
dent  on  compresfiion  of  the  air-paR*^iges  within  the  chest  by  the  aneorismal 
tumoar,  but  simply  on  the  irritation  produced  by  the  implication  of  the  Wfi. 
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recorrent  buTogeal  neire.  Sach  cases  are  very  rare  pathologically,  and 
neoeaiariJj  most  difficult  of  accurate  diagnosis.  As  the  Surgeon  will  usually 
get  the  credit  of  having  killed  the  patient  if  he  be  induced  to  perform  the 
<tperadon,  and  die  relief  be  not  immediate  and  great,  I  would  advise  him  not 
to  operate  anless  the  diagnosis  be  most  clear,  or  in  circumstances  of  imminent 
death  from  UDOompUcated  laryngeal  spasm,  with  the  view  of  affording  immediate, 
tven  if  it  be  temporary,  relief.  If  any  operation  be  done,  it  should  certainly  be 
iarrngotomy,  and  not  tracheotomy. 

AMXT7BISM   07   THX   INNOMnrATa   ABTSBT. 

AoeorifiiDS  of  this  artery  are  very  frequently  accompanied  by  dilatation  or 
Mtoai  auenrkm  of  the  aorta.  Innominate  aneurisms  may  be  either  of  the 
mbolar  or  the  sacculated  kind,  and  usually  give  rise  to  a  train  of  serious  and 
(iaogerons  symptoms,  from  their  pressure  upon  important  parts  in  their 
nadiboarhood*  Indeed,  a  glance  at  the  relations  of  this  artery  will  show  the 
important  eflTecta  that  must  be  produced  by  the  pressure  of  a  tumour 
i^pnoging  &om  it.  Before  it  lies  the  left  innominate  vein,  to  the  outer  side  are 
liifc  lower  cervical  cardiac  branch  of  the  pneumc^astric,  the  right  innominate 
vein,  the  light  pneomogastric  and  the  pleura  ;  behind  it  and  to  its  inner  side 
14  the  tnchea.  An  aneurismal  tumour  of  the  innominate  artery  may  extend 
lAckwaids  so  as  to  come  into  relation  with  the  oesophagus,  and  upwards  so  as 
to  pte»  (m  the  right  recurrent  laryngeal. 

SmPTOXB. — ^The  general  symptoms  of  an  aneurism  of  this  artery  are  the 
exMtenoe  of  a  palaating  tumour  of  a  globular  shape  behind  the  right  sterno- 
davieoiar  articulation,  attended  with  pain,  and  perhaps  oedema  of  the  right 
skfe  of  (he  face  and  arm,  with  some  difficulty  in  respiration,  laryngeal  cough, 
tad  dysphagia.  The  tumour  is  usually  soft  and  compressible,  filling  up  more 
■ff  \tm  completely  the  hollow  above  the  sternum,  and  even  rising  as  high  in 
the  nedc  aa  the  lower  margin  of  the  cricoid  cartilage  ;  it  pushes  forwards,  first 
til!*  aternal,  and  afterwards  the  clavicular  portion  of  the  sterno-mastoid  muscle, 
And  has  oocasionally  been  seen  to  extend  into  the  posterior  inferior  triangle  of 
iim:  neck ;  and,  indeed,  is  generally  most  distinctly  defined  towards  its  brachial 
ii<peet.  In  some  cases  no  tumour  rises  into  the  neck,  but  the  sternum, 
^laTide,  and  costal  cartilage  of  the  first  rib,  are  found  to  be  considerably 
forwards  beyond  their  natural  level.  In  the  space  around  the  right 
articulation,  and  about  the  upper  part  of  the  sternum,  there 
Till  be  dnlness  on  percussion,  and  marked  pulsation  is  often  felt  in  the  first 
:aftercoatal  space.  In  very  many  instances  there  is  no  bruit,  but  merely  a 
•crooi^  impolae  with  the  hurt's  sounds,  as  distinct  as  in  the  cardiac  region,  or 
-  •'<»  oKsne  so  ;  hot  in  other  cases  there  may  be  every  variety  of  bruit. 

Ti— la  ITilliiila — ^The  most  important  symptoms  are  occasioned  perhaps 
. » J  die  pnanire-effects  of  the  tumour  upon  the  neighbouring  parts,  affecting  the 
polae,  the  Tenons  circulation,  the  nerves,  respiration,  and  deglutition. 

The  Falaa  is  nsoally  influenced,  being  much  smaller  and  feebler  in  the 
radiai  artery  of  the  aflfected  than  of  the  sound  side,  and  in  some  instances 
»  u^  completely  arrested  ;  owing,  doubtless,  to  pressure  on  or  occlusion  of 
.jt  sobdanaa.  The  pulsation  in  the  right  carotid  and  its  branches  is  also 
S-qaenilj  much  less  powerful  than  in  the  opposite  vessel.  These  signs  com- 
->-fnlT  occur  before  any  external  tumour  is  seen  or  can  be  felt,  and  hence  con- 
<.tiite  ao  important  element  in  the  early  diagnosis  of  the  disease. 
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Eitl«rg«m«nt  of  tli*  Bnp«rflol«l  Tains  of  the  neck  and  right  upper 
extremity  is  of  frequent  occnrrence,  the  external  jngnlar  being  the  Tewel  that 
is  nsually  first  evidently  dilated ;  at  a  more  advanced  period  the  saperficial  anb- 
cutaneouB  veins  of  the  upper  part  of  the  right  side  of  the  chest  often  become 
toituons  and  form  a  dense  plexus  in  this  sitnation,  whQe  many  anastomose  with 
the  cephalic  and  thoracic  veins  above,  and  the  superficial  epigastric  below.  Ab 
the  pressure  increases,  cedema  commences  in  the  right  eyelids  and  hand,  and 
may  speedily  extend  to  the  whole  of  the  head,  face,  and  arm,  which  become 
hard  and  brawny  in  consequence  of  serous  infiltration.  In  one  instance  I  have 
seen  the  left  arm  become  suddenly  cedematous,  the  left  innominate  vein  being 
presaed  upon.  In  these  cases  the  eyes  become  staring  and  prominent,  and  the 
lipe,  nose,  and  features  livid  and  tni^d  with  blood,  as  well  as  cedematons,  so 
OB  to  greatly  alter  the  expression  of  the  countenance. 

PkIb  of  a  dull  aching  character  is  experienced  in  the  situation  of  the 
tumour,  from  the  compression  of  the  neighbouring  stnicturea.     But  in  Lhe 
later  stages  of  the  disease  the  patient  often  experiences  sharp  shooting  peins, 
apparently  of  a  rheumatio  or  neuralgic  character,  in  the  arm  and  the  side  of 
the  bead  and  face,  arising  from  pressure  upon,  and  irritation  of,  nerves  of  the 
cervical  and  brachial  plexuses.    Taking  the  course  of  the  ascending  and  de- 
scending filamente  of  the  cervical  plexus,  the  pain  shoots  up  the  aide  of  the 
head  and  neck,  and  over  the  shoulder  and  upper  port  of  the  chest ;  or,  from 
preaanie  upon  the  brachial  plexus,  it  radiates  down  the  hand  and  arm,  beuig 
usually  especially  severe  about  l^e  elbow  and  fingers.    The  muscular  power  of 
the  right  arm  also  commonly  becomes 
impaired.     Persistent  dilatation  of  the 
vessels,  with  sweating  of  one  side  of  the 
face,  occasionally  occurs  from  pressure 
on  the  sympathetic. 

"Dympnam  is  of  very  common  occur- 
rence, and  of  very  varying  degrees  of 
intensity,  from  slight  difficulty  in 
breathing  up  to  fatal  asphyxia.  It 
may  proceed  either  from  comptession  of 
the  recurrent  nerve,  or  from  preamie 
on  the  trachea.  When  it  depends  on 
the  former  condition,  the  voice  is 
hosrae,  huaky,  or  whispering ;  and 
there  is  a  dry,  croupy,  and  paroxysmal 
,  cough,  usually  aocomponied  by  expec- 

toration  of  thin   frothy  mocus.     In 

ng,  ««.-Aiieuri<m  of  th.r  Innomlnste  Artery       ^^^^  <»*^    **'*'  ^^^^    the  light  re- 

couiptMsfng  iiiii  •ireiphing  uie  Retwient  I*-     ourreut  neFvc  Will  be    fouod    to   be 

rjiigdl  Kerve.  and  piuhlng  tlie  Trachpa  to  the         ^^.j        ..        j    ^i       i  ..iv 

Left  Side.  (Buk  View.)  Stretched  out  and  greatly  elongated  by 

the  pressure  of  the  tumour  (Fig.  46G). 
Compression  of  the  trachea,  which  becomes  flattened  and  curved  over  to  the 
left  side  by  the  protrusion  of  the  tumour,  ia  a  common  cause  of  dyspnoea, 
and  is  not  unfrequently  associated  with  pressure  on  the  recurrent  nerve. 

The  laryngeal  dyspncea  in  these  cases  is  analogous  to  that  which  occim  in 
aortic  aneurisms  (p.  155)  ;  the  only  difference  being,  that  in  one  case  it  is  due 
to  pressure  upon  and  paralysis  of  the  muBclee  supplied  by  the  right ;  in  the 
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ocbflv  of  those  to  which  the  left  recurrent  nerve  is  distributed.  It  is  the 
psralysis  of  the  erico-aiytenoideus  posticus  muscle  that  is  so  especially  dis- 
treseing  and  dangerous ;  for  by  its  paralysis  the  corresponding  side  of  the 
zV4xvi  is  closed.  More  rarely  by  fiir,  the  right  bronchus  is  compressed  by  the 
extension  of  the  tumour  downwards. 

Oyspkagia  is  of  sufficiently  frequent  occurrence,  and  varies  from  slight 
imeioneaB  in  deglutition  to  an  impossibility  of  swallowing  anything  except 
flnida  I  have  never  seen  it  occur  without  having  been  preceded  by  dyspnoea; 
and  in  every  instance  that  has  fallen  under  my  observation,  it  has  been  asso- 
ciated with  laryngeal  dyspnoea.  The  coincidence  of  these  two  symptoms  is 
readity  explained  by  the  anatomy  of  the  parts ;  the  recurrent  nerve,  lying  be- 
tveen  the  sac  and  oesophagus,  must  suffer  compression  before  the  mucous  canal 
be  interfered  with. 

PB06508IS. — The  prognosis  of  brachio-cephalic  aneurism  is  in  the  highest 
degree  unf avonrable,  though  the  disease  frequently  does  not  run  a  rapid  course. 
If  ii  extend  upwards  and  outwards,  the  tumour  may  acquire  a  very  large  size 
btffnve  any  very  important  oigan  or  part  is  implicated  ;  but  if  it  press  back- 
vatds  and  inwards,  it  may  prove  fatal  at  an  early  period.  I  know  of  but 
one  cne  of  spontaneous  cure  (reported  by  J.  Ogle),  and  but  few  instances  in 
which  the  rupture  of  the  sac  has  taken  place.  The  most  frequent  cause  of 
death  is  asphyxia,  from  spasmodic  closure  or  paralysis  of  the  larynx  induced  by 
prbSBore  on  the  recurrent  nerve ;  or  from  pressure  on  the  trachea. 

DiAGSOSKSL — The  diagnosis  of  innominate  aneurism  is  usually  sufficiently 
wy,  is  attention  be  paid  to  the  symptoms  that  have  just  been  detailed.  But 
at  tunes  the  difficulty  ia  so  great  as  to  baffle  the  most  sagacious  Physicians 
ukd  most  experienced  Surgeons  ;  that  which  has  during  life  been  considered 
'•»  be  an  aneurism  of  the  innominate  artery,  having,  after  death,  proved 
^•  he  one  of  the  summit  of  the  aortic  arch  rising  up  into  the  root  of 
'Se  neck  behind  the  right  stemo-mastoid,  or  overlapping  the  brachio- 
»phafac  trunk.  The  task  of  overcoming  this  difficulty  in  diagnosis  must 
■'•  left  to  the  tact  of  the  Surgeon.  But  it  is  impossible  to  over-estimate 
:i»  importance,  when  the  question  of  ligaturing  the  arteries  at  the  root  of  the 
zfsct  for  a  sopposed  innominate  aneurism  is  contemplated ;  for,  in  at  least 
'bree  cmm  in  which  this  operation  has  been  done,  the  arch  of  the  aorta  has 
'**en  ibimd  to  be  the  seat  of  disease,  the  innominate  in  two  of  the  cases  being 
viaflected  bj  aneurism.  I  am  acquainted  also  with  a  fourth  case,  in  which 
*^  operation  was  conmienced,  but  was  abandoned,  as  the  subclavian  could 
^^•c  \m  reached  ;  the  patient  dying  a  few  days  afterwards,  the  aneurism  was 
Sittl  tr»  be  aortic,  rising  up  into  the  root  of  the  neck,  the  innominate  being 

A'Ond. 

T»EATmciT.— There  are  several  instances  on  record  in  which  a  properly 
evodoFted  oDorw  of  constitutional  treatment  has  cured  the  patient ;  thus  a  case 

f  Lnke^s  was  permanently  cured  by  small  and  repeated  bleedings,  conjoined 
vrth  the  administrBtion  of  digitalis.  In  connection  with  such  treatment,  distal 
:  -^rae  might  be  employed,  as  in  a  case  that  derived  benefit  from  this  plan 
:  Syme^a  hands. 

In  aoearism  of  the  innominate,  the  vessel  is  so  short,  and  the  sac  so  situated, 
*-.tt  It  »  impossible  to  attempt  to  apply  a  ligature  on  the  cardiac  side  of  the 
r.QTiOr.    What  resource,  then,  does  surgery  offer  in  these  cases  beyond  the 

*..|>ioyiDent  of  constitutional  and  dietetic  means  ?    It  may  be  answered  to 
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this,  that,  if  these  measures  fail  in  aircsting  the  disease,  our  choice  must  lie 
between  two  alteraatives  ;  leaving  the  patient  to  his  fate,  or  having  reoonrse 
to  the  application  of  the  ligature  on  the  distal  side  of  the  tumour.  On 
looking  at  the  innominate  artery  with  reference  to  the  distal  operation,  we 
are  struck  by  two  peculiarities  in  the  vessel,  which  must  necessarily  modify 
to  a  considerable  extent  not  only  the  seat  of  the  operation,  but  the  principle 
on  which  it  is  conducted.  The  first  peculiarity  to  which  I  allude  is  the 
shortneas  of  the  trunk,  which  makes  it  impossible  to  apply  the  ligature  to 
the  vessel  itself,  but  renders  it  necessary  to  deligate  one  or  both  of  its  terminal 
branches.    The  other  peculiarity  is,  that  in  no  circumstances  can  these  vessels 


Fig.  407. 


Pig.  408. 


Fig.  469. 


Brachio-eeplialic  AncuriHtn : 
LlffBtuTB  of  Um  Subclavian 
only. 


Brachio-orplialie  Atipurism  : 
ligature  of  the  Carotid  only, 


nnr!i{o-r«|»haIic  Ane'-.ri*".'  * 
IJ^iCatuiv  nf  the  ttuliciA«.Ai 
and  Can>tid. 


be  so  ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  artery  ;  for. 
although  the  circulation  through  the  carotid  may  be  entirely  stopped^  yet  it 
is  impossible,  from  the  seat  and  extent  of  the  disease,  to  tie  the  sabelanan  at 
any  point  except  l)eyond  the  scaleni  ;  hence  that  blood  which  is  destined  for 
the  supply  of  the  branches  of  this  vessel — the  vertebral,  the  thyroid  axis 
the  internal  mammary,  and  the  first  intercostal — must  continue  to  be  pr>- 
pelled  into  and  through  the  sac.  Three  distinct  modifications  of  the  distal 
operation  have  been  proposed  and  resorted  to  for  the  cure  of  anearisms  in 
this  situation  :  1.  Ligature  of  the  Subclavian  alone  :  2.  Ligature  of  the 
Carotid  alone  ;  and  3.  Ligature  of  Both  Vessels  with  an  intervid  of  fi^remUT  <>r 
less  extent. 

1.  UgatvM  of  tlM  0mbolaTiAm  oolj  (Fig.  4G7)  has  been  practuK^l 
by  Dnpnytrcn,  Wardrop,  Laugier,  and  Broca.  Dupuytren*s  and  Laiigier*<« 
cases  were  soon  fatal,  and  Broca*s  experienced  no  relief  and  died  in  six 
months.  In  Wardrop's  case  the  tumour  diminished  and  the  patient  anrxiM^l 
for  two  years.  This  partial  success  may  fairly  be  attributed  in  a  tmat 
mcftsnrc  to  the  a(*cident  of  the  carotid  having  been  occluded  by  the  disia^*. 
The  results  of  this  practice  have  certainly  not  bevu  sufficiently  faToorahle  t«- 
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JQsiifj  the  Soigeon  in  repeating  an  attempt  of  this  kind,  opposed  as  it  is  to 
the  blown  principles  on  which  the  distal  operation  effects  a  core.*  For,  sup- 
poemg^  as  we  may  safely  do,  with  Wardrop,  that  only  one-third  of  the  blood 
that  is  salt  into  the  innominate  finds  its  way  through  the  extra-scalenal  por- 
tion of  the  sabclayian,  the  remainder  being  destined  for  its  branches  and  the 
(arodd  in  eqoal  proportions,  what  &ct  can  be  adduced  or  principle  laid  down 
from  which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close  proximity 
to  the  hearty  by  cutting  off  for  a  short  time  only  so  small  a  proportion  as  one- 
thiid  of  the  supply  of  blood  sent  into  it  ?  As  soon  as  the  collateral  vessels 
bsTie  dilated  the  flow  of  blood  through  the  artery  will  be  the  same  as  before 
the  operation,  as  the  supply  of  blood  to  the  upper  limb  is  maintained  by  means 
d  the  anastomoses  of  the  branches  of  the  first  and  second  part  of  the  sub- 
ckvian  with  those  of  the  axillary  artery. 

t.  ZIgitaina  of  the  Casotid  oidy  (Fig.  468)  for  innominate  aneurism 
m  first  performed  by  Evans  in  1828.  The  tumour  diminished  for  a  few  days 
L^ter  operation,  but  at  the  end  of  seven  days  inflammation  of  the  sac  set  in, 
f'/li^iwed  by  obliteration  of  arteries  of  right  arm  and  the  branches  of  the 
cvoud.  At  the  end  of  a  year  tumour  still  existed,  with  constant  pulsation. 
Xext  jttr  the  sac  suppurated,  and  discharged  much  pus.  Since  that  time  the 
f^ciatiofB  has  been  repeated  by  Mott,  Aston  Key,  Fergusson,  Hutchinson,  Piro- 
^1  if^  and  many  others,  amounting  in  all,  according  to  Holmes,  to  nineteen  cases, 
iu  unlj  one  case,  that  operated  on  by  Evans,  does  the  disease  appear  to  have  been 
Bttteriifl^  benefited ;  and  in  that  instance  the  good  effects  can  scarcely  be 
aunfaoied  to  the  operation,  but  must  rather  be  looked  upon  as  the  residt  of 
"SppanUoQ  of  the  sac  and  consequent  obliteration  of  the  arteries  of  the  arm 
uid  head  of  the  affected  side.  Key's  patient  died  in  consequence  of  the  left 
•sncid  beeoming  occluded  and  the  brain  being  deprived  of  its  proper  supply 
f  Mood ;  and  in  several  other  cases  death  is  referred  to  hemiplegia  and 

:«  cerebral  diseases. 

•S.  The  OMvfcid  aad  febelAwiaa  ArteriM  (Fig.  469)  were  tied  simul- 
'•utwody  for  the  relief  of  innominate  aneurism  for  the  first  time  by  Rossi  in 
.'^iS.  bat  there  is  some  doubt  as  to  the  part  of  the  artery  to  which  the  ligature 
«M  applied.  Since  that  time  the  operation  has  been  performed  by  Durham, 
H  •^ma;,  McCarthy,  Weir,  Lane,  Pollock,  Stimson,  Little,  Langley  Browne, 
lUrwell.  Beigmann,  and  others.  According  to  Holmes  the  total  number  of 
'SM^  np  to  1882  amounted  to  twenty,  to  which  Bergmann*s  case  must  be 
-^  *.e«L  In  seven  cases,  marked  improvement  foUowed  the  operation.  Stimson's 
^9eai  fmrvived  the  operation  twenty-one  months.  Four  months  after  the 
'^^mionhewBa  suddenly  attacked  by  left  hemiplegia  and  aphasia  afterwhich  the 
-.rjuv  diounished  in  size  rapidly.  He  partially  recovered  from  the  paralysis. 
Ki\0a  deith  the  third  part  of  the  subclavian  and  the  carotid  were  ascertained 
"  '<  oUitexated  ;  the  sac  of  the  aneurism  was  about  the  size  of  a  hen's  q^^, 
Aod  raauminicated  with  the  subclavian,  all  the  branches  of  which,  except 
'Ik  ioteniai  mammaTy  (which  could  not  be  found)  were  patent.  Little's  case 
•<d  chne-and-a-half  years,  dying  at  last  of  pleurisy.  The  aneurism  was 
r«xicai)y  caied,  but  a  channel  existed  through  it  to  the  subclavian.  Of 
^nreil  •  four  casea,  one  died  from  the  ansesthetic^  and  three  were  successful. 

t*4  tUli*  of  0|<CBtkiiit  for  Innominate  Aneuriwm  given  in  former  editions  have  not  lieen  reproduced, 
-  MA\mx  taM  mj  isrekUy  increaaed  of  late  yean  an  to  make  it  impossiijle  to  record  all  without  oceupyinK 
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One  died  three  months  after  the  operation  of  bronchitis,  and  the  second  died 
two  years  after  also  of  bronchitis,  and  in  both  of  these  the  disease  was 
practically  cored.  The  third  remains  well  np  to  the  present  time.  In 
Browne^s  and  Bergmann's  cases  the  improvement  continued  up  to  the  last 
report.  Of  the  fatal  cases,  four  died  from  rapture  of  the  sac,  one  from  hemor- 
rhage from  the  ligatured  arteries,  one  from  shock,  one  from  hsBmorrhage  from 
the  sac,  one  from  exhaustion,  one  from  asphyxia,  one  from  the  anaesthetic,  two 
from  the  unrelieved  progress  of  the  aneurism,  and  in  two  the  cause  of  death 
was  doubtful.  The  operation  was  attempted  in  another  case  by  Ghevers,  but 
the  subclavian  vein  was  wounded,  and  the  patient  died  in  two  hours. 

The  carotid  and  subclavian  have  also  been  tied  consecutively  at  intervals 
varying  from  two  years  to  one  month,  in  six  cases,  by  Feam,  Wickham, 
Malgaigne,  Mott,  Bickersteth,  and  Adams  and  Treves.  In  all  cases  the 
carotid  was  tied  firsts  In  Feam's  case  two  years  elapsed  between  the  opera- 
tions, and  the  patient  died  four  months  after  the  subclavian  was  tied,  of 
pleurisy.  The  aneurism  was  found  to  be  consolidated,  with  the  exception  of  a 
channel  leading  to  the  subclavian.  In  Wickham's  case  relief  followed  the 
ligature  of  the  carotid,  but  symptoms  soon  returned,  and  the  subclavian  was 
tied  about  six  weeks  afterwards,  but  without  effect,  the  patient  dying  in  two- 
and-a-half  months  from  rupture  of  the  sac.  In  Mott's  case  a  practical  cure 
resulted,  the  patient  dying  of  phthisis  three  years  after  the  second  operation. 
In  Adams  and  Treves'  case  the  aneurism  was  consolidated,  but  death  took 
place  108  days  after  the  second  operation  from  rupture  of  the  sac  of  an  aortic 
aneurism.    In  the  remaining  cases  no  benefit  was  derived  from  the  operation. 

A  risumi  of  the  cases  of  aneurism  of  the  innominate,  in  which  the  operation 
of  ligaturing  one  or  both  arteries  beyond  the  sac  has  been  performed,  having 
thus  been  given,  the  question  arises  whether  these  operations,  or  any  of  them, 
should  retain  a  place  in  surgery.  This  question  may  be  examined  from  two 
points  of  view  :  1.  As  to  the  principle  on  which  these  operations  are  performed  ; 
and  2.  As  to  their  results  in  practice*  For  the  success  of  the  distal  opemtion, 
it  is  requisite  that  there  be  no  branch  given  off,  either  from  the  sac  or  between 
it  and  the  ligature  ;  or  that  the  current  of  blood  through  the  sac  be  at  least  so 
far  diminished  as  to  admit  of  the  deposition  of  laminated  fibrine  in  sufficient 
quantity  to  fill  it  up,  by  a  process  similar  to  that  which  happens  in  a  caae  of 
aneurism  treated  by  the  Hunterian  method.  In  order  that  this  may  be  aooom- 
plished,  it  is  certainly  necessary  that  the  greater  portion  of  the  blood  passing 
through  the  sac  be  arrested  ;  for,  if  the  current  that  is  still  kept  up  be  too  free, 
the  tumour  will  continue  to  increase,  as  we  have  seen  happen  in  cases  of 
inguinal  aneurism  in  which  the  femoral  arteiy  has  been  ligatured  below  the 
epigastric  and  the  circumflex  ilii,  the  current  through  which  has  been  sufficient 
to  feed  the  sac  in  such  way  that  a  cure  could  not  be  accomplished.  If,  there- 
fore, but  one  of  the  vessels  leading  from  the  brachio-cephaUc,  as  the  subclavian 
beyond  the  scaleni,  be  tied,  and  but  a  third  of  the  blood  circulating  through 
the  main  artery  be  arrested,  are  we  justified  in  hoping  that  the  circulation 
through  the  sac  will  be  so  influenced  by  the  diversion  of  this  small  quantity, 
that  the  remaining  two-thirds  of  the  blood,  which  will  still  pass  through  for 
the  supply  of  the  carotid  and  the  branches  of  the  subclavian,  will  gradually 
deposit  those  fibrinous  laminae  by  which  obliteration  of  the  tumour  is  to  be 
effected  ?  Should  we  not  rather  expect  that  the  larger  current  will  be  too 
powerful  to  allow  the  formation  of  these  layers,  and  will  continue  to  distend 
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the  sac  in  sach  a  way  as  to  prevent  its  contraction  ?  Surely,  if  the  compara- 
tiFely  small  and  feeble  streams  of  blood,  that  pass  through  the  epigastric  and 
dramflex  ilii,  are  sufficient  to  interfere  with  the  cure  of  an  inguinal  aneurism 
after  the  distal  ligature  of  the  femoral,  the  strong  current  that  sweeps  through 
the  carodd  and  the  large  branches  springing  from  the  subclavian,  with  the  full 
foice  deriTed  from  close  proximity  to  the  heart,  will  most  probably  be  sufficient 
to  pienrat  all  lamination  in  an  aneurism  of  the  innominate.  That  the  arrest 
of  the  drcnlation  through  one  of  these  vessels  only  is  not  sufficient  to  influence 
nuteriaUj  the  growth  of  the  aneurism,  is  evident  likewise  from  what  is  not 
imft«]iiently  obaerved  after  death  in  cases  of  this  kind — one  or  other  of  the 
Tisflda  being  found  compressed  and  obliterated  by  the  pressure  of  the  sac,  or 
plugged  by  fibrine,  and  yet  no  alteration  in  the  tumour  resulting.  These 
I'aaeii  whi^  are  tolerably  numerous,  would  of  themselves  have  been  sufficient 
to  pio?e  that  something  more  than  this  amount  of  obstruction  is  required,  in 
ofder  to  effect  proper  stratification  of  fibrine  in  the  sac  ;  and  if  we  turn  to  the 
roolt  of  the  twenty-three  cases  in  which  either  the  carotid  or  the  subclavian 
has  been  ligatured,  we  shall  find  that  in  one  case  only,  that  operated  on  by 
ETmna  of  Belper,  has  a  cure  been  efiected ;  and  in  this  instance  how  was  it 
aooomptyied  ?  According  to  the  principle  on  which  it  was  attempted  to  be 
establkhed  ?  Certainly  not ;  but,  as  will  be  seen  by  attention  to  the  details  of 
the  case,  and  as  has  already  been  pointed  out  with  much  acuteness  by  Guthrie, 
l»y  the  accidental  setting  up  of  inflammation,  which  extended  to  the  sac,  and 
that  obhtented  it. 

Id  tht  CMe  (that  of  Mis.  Denmark)  in  which  Wardrop  tied  the  subclavian 
ft  ^  the  cnre  of  aneurism  of  the  brachio-cephalic,  there  is  some  reason  to  doubt 
viiecher  the  anest  of  the  progress  of  the  tumour  was  owing  to  the  ligature  of 
the  sabdavian  artery,  or  whether  it  was  not  much  influenced  by  the  obstruc* 
Ufa  which  existed  in  the  carotid  for  nine  days  after  the  operation,  during 
vhich  time  so  abundant  a  deposit  of  laminated  fibrine  might  have  occurred  as 
'ji  aireat  the  progrcsB  of  the  disease  for  some  length  of  time.  In  this  case, 
AiaOv  Gofthrie  supposes  it  probable  that  the  inflammation  of  the  tumour  might 
baTe  kd  to  its  obliteration. 

Fran  a  careful  consideration  of  all  the  circumstances  of  the  cases  in  which 
li^eiaiife  %A  one  vessel  only,  either  subclavian  or  carotid,  has  been  employed  for 
bnchio-eefdialic  aneurism,  we  are,  I  think,  fully  justified  in  concluding  that  in 
ttxtaen  <4  the  cases  the  fatal  result  was  accelerated,  occurring  as  a  consequence 
•'f  ihe  Ugatnre  of  the  vessel ;  in  three  the  progress  of  the  disease  was  not 
BHftenaDy  interfered  with ;  in  two  it  was  arrested,  the  patients  living  for 
t««ntT  months  and  two  years  respectively  ;  in  one  the  result  was  uncertain, 
sod  in  one  case  only  the  disease  was  cured.  The  improvement  in  two  of  the 
the  result  of  accidental  circumstances,  which  were  unexpected,  and 
in  any  way  with  the  principles  on  which  the  operation  was  under- 
taken. These  results  would  not,  in  my  opinion,  justify  any  Surgeon  in  again 
making  an  attempt  to  cure  an  innominate  aneurism  by  the  ligature  of  either 
J»e  sBlidaTian  or  the  carotid  artery  alone,  the  patient  having  been  directly 
killed  by  the  operation  in  two-thirds  of  the  cases.  Of  the  remaining  third,  in 
'loe-faalf  cbe  patients  recovered  from  the  operation,  but  the  disease  ran  its  course 
« if  no  sQch  procedure  had  been  adopted  ;  and  in  the  remaining  slender  per- 
of  cases  the  improvement  that  took  place  in  two,  and  the  cure  in  the 
•oiitary  instance,  were  due  to  accidental  circumstances  unconnected  with 
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the  operation,  and  which  consequently  might  have  developed  equally  if  none  bad 
been  performed. 

We  have  yet  to  conaider  the  operation  in  which  both  arteries  are  ligatured. 
This  double  operation  may  either  be  performed  with  an  mierval  hetwtm  the 
application  of  ihs  two  Ugatures,  sufficient  for  the  establishment  of  collateral 
circulation  ;  or  the  two  vessels  may  be  ligatured  simultaneously.  The  former 
plan  has  been  adopted  in  six  cases  ;  the  latter  in  twenty-one  ;  not  a  sufficient 
number  for  any  safe  deduction.  Of  the  six  cases  in  which  an  interval  inter- 
vened between  the  two  operations  the  tumour  seems  to  have  been  practicaliy 
cured  in  three,  in  two  cases  no  relief  was  obtained,  and  one  died  directly  from 
the  operation.  In  the  twenty-one  cases  in  which  the  vessels  were  ligatured 
simultaneously,  death  took  place  directly  from  the  operation  in  four;  the 
disease  was  unrelieved,  and  terminated  fatally  in  eight ;  in  two  the  cause  of 
death  is  somewhat  uncertain,  and  in  seven  great  benefit  or  a  practical  core 
resulted.  It  is  interesting  to  note  that  the  later  cases  have  been  the  most 
successful,  and  it  is  reasonable  to  hope  that  this  is  due  to  modem  improve* 
ments  in  the  methods  of  tying  arteries  and  dressing  wounds.  The  cases,  how- 
ever,  are  not  yet  sufficiently  numerous  or  free  from  modifying  circumstances 
to  enable  us  to  draw  any  certain  inference  from  them :  we  must  therefore 
revert  to  the  principle  on  which  this  operation  should  be  undertaken.  This 
will  diifer  materially,  according  to  whether  the  two  arteries  are  ligatured 
simultaneously,  or  with  a  sufficient  interval  for  the  re-establishment  of 
collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  two-and-a-half 
months,  as  in  the  second  instance,  be  allowed  to  elajise  between  the  ligature  of 
the  carotid  and  that  of  the  subclavian,  the  operation  reduces  itself  essentially  to 
that  of  the  ligature  of  a  single  artery,  which,  as  has  already  been  shown,  is 
insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the  accom- 
plishment of  a  cure.  If  the  patient  survive  the  effect  of  the  ligature  of  the 
carotid  for  a  few  weeks,  sufficient  time  will  have  been  afforded  for  the  proximal 
end  of  the  subclavian,  the  vertebral  artery,  and  the  thjrroid  axis  to  take  upon 
themselves  a  great  increase  of  development — the  collateral  circulation  beint: 
carried  on  by  them  and  not  by  the  left  carotid  ;  so  that,  by  the  time  that  Uk' 
subclavian  comes  to  be  ligatured  beyond  the  scalcni,  the  sac  will  still  continue 
to  be  traversed  by  a  current  of  blood  for  the  supply  of  the  branches  of  the  sub- 
clavian, dilated  beyond  their  normal  size,  in  consequence  of  the  tttsk  of  supply- 
ing the  right  side  of  the  neck,  face,  head,  and  brain  being  ])rincipally  thrown 
upon  them.  Tliis  current  through  the  proximal  end  of  the  subcla\ian^  increased 
as  it  will  have  been  by  the  whole  of  that  blood  which  is  destined  to  supply  the 
place  of  that  which  should  pass  by  the  carotid,  will  place  the  sac  in  nearly  the 
same  condition  as  it  was  Ijefore  the  ligature  ;  and  will  consequently,  for  the 
reason  that  has  already  been  given,  be  too  powerful  for  a  cure  to  take  place  in 
the  course  of  its  stream. 

It  now  remains  only  for  us  to  consider  the  simultafm>tis  ligature  of  both 
vessela— «n  operation  that  has  been  performed  for  innominate  aneurism  twenty- 
one  times.  In  reasoning  Uf)on  the  simultaneous  ligature  of  the  two  vessels, 
we  must  consider  two  points :  1.  In  what  condition  do  we  place  the  sac  ? 
2.  Is  the  danger  of  the  patient  much  increased  ? 

So  far  as  the  sac  is  concerned,  it  is  impossible  to  plaoe  it  in  a  better  condition 
for  the  deposit  of  laminated  fibrin  ;  two-thirds  of  tlie  blood  flowing  through 
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ft  bemg  arreeted,  and  that  only  traversing  it  which  is  destined  for  the  supply 
of  tbe  bnmcheB  of  the  subclavian.  It  is  by  no  means  improbable  that  even 
this  stream  may  yet  be  too  large  and  forcible  to  allow  the  process  of  occlusion 
to  take  place,  yet  it  is  impossible  still  further  to  diminish  it ;  and  if 
the  aneoriBm  be  sacculated,  and  project  from  one  side  of  the  innominate 
utery,  particularly  to  its  internal  or  mesial  aspect,  it  is  by  no  means  impossible 
that  it  may  be  sufficiently  removed  from  the  stream  to  allow  consolidation  of 
itseontosts. 

I>oe8  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
nmnitaaeouBly  rather  than  separately  ?  I  think  not.  If  the  risk  of  a  double 
operation  is  to  be  incurred,  I  cannot  think  that  it  would  be  positively  increased 
bj  the  two  being  performed  at  once,  instead  of  at  separate  intervals  ;  the  whole 
of  the  vessels  that  serve  to  maintain  the  collateral  circulation  in  the  head  and 
upper  extremity  being  left  without  interference.  And  the  result  that  has 
fi'Uowed  the  limited  number  of  these  operations  corroborates  the  justice 
of  this  opinion,  for  we  find  that  the  patientis  recovered  from  the  operations  in 
fifteen  oat  of  the  twenty-one  cases. 

The  result  of  these  fifteen  cases,  so  far  as  the  aneurism  itself  was  concerned, 

not  altogether  unsatisfitctory  when  the  otherwise  hopeless  nature  of  the 

is  taken  into  consideration.    In  seven  the  patient  derived  great  and 

onmistikable  benefit,  and  in  the  remaining  eight  there  is  no  reason  to  believe 

that  the  operation  hastened  the  progress  of  the  case  towards  death.    So  far, 

then,  as  actmd  results  go,  it  is  evident  that  the  chances  are  decidedly  against 

the  patient's  deriving  any  benefit  from  the  operation,  and  at  the  same  time  it 

matt  not  be  forgotten  that  aneurisms  of  the  innominate  artery  have  been  cured 

Ijj  palliaciTe  and  constitutional  treatment.    It  does  not  seem  justifiable,  there- 

ir>re,  to  rcMft  to  the  distal  ligature  till  these  means  have  had  a  fair  trial.    If, 

bovevcr,  rest,  diet,  and  medical  treatment  &il  to  arrest  the  progress  of  the 

ifiwise,  the  unonnt  of  success  obtained  from  operative  interference  has  been 

Moite  nifident  to  encourage  a  repetition  of  it  in  well-selected  cases. 

AJIXUBIBM    OV    THB    OABOTID    ARTSBT. 

JawriBMri  Tttrix  of  tlM  Carotid  Artery  and  of  the  Jngnlar  Vain, 
ae  the  nsraJt  of  punctures  and  stabs  in  the  neck,  has  been  met  with  in  ^ 
luAcient  number  of  instances  to  establish  the  signs  and  treatment  of  such  a 
condttaon ;  and  an  instance  is  related  by  Mackmurdo,  in  which  a  communica- 
iv>o  WM  established  between  these  vessels  as  the  result  of  disease  ;  but  I  am  not 
aeqaamted  with  any  case  of  Varicose  Aneurism  of  these  vessels  having  been 
:*^ifded«  The  Signs  of  aneurismal  variz  in  this  situation  present  nothing 
{«rtiliv;  and  the  Treatment  must  be  entirely  of  a  hygienic  character,  no 
o[«ndTe  interference  being  likely  to  be  attended  by  any  but  a  fatal  result.  It 
:«  the  more  desirable  not  to  interfere  in  these  cases,  as  the  disease  does  not 
afifKar  tA  shorten  life. 

gfiaBSiMiB  JLoevrism  of  the  Carotid  is  not  of  very  uufrequentoccur- 
THwx  :  in  Crisp's  table  of  551  aneurisms,  25  were  of  the  carotid ;  and  it  ranks 
.z  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the  sub- 
It  occurs  more  frequently  in  the  female  than  any  other  external 
;  thus,  of  the  25  cases  alluded  to,  12  were  in  women,  owing  probably 
\Ai  It  atkkim  being  the  result  of  violence,  but  generally  arising  from  disease  of 
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the  coats  of  the  yessel.  In  Hohnes*  table  of  837  aneurisms,  11  were  of  the 
oommon  carotid,  10  bein^  spontaneous,  and  1  traumatic.  Three  of  the  fmner 
were  in  women.  This  aneurism  is  also  remarkable  as  occurring  at  earlier  stages 
than  most  others ;  thus,  Hodgson  has  seen  it  in  a  girl  of  ten  ;  Sjkes,  of 
PhUadelphia,  in  one  of  eighteen  ;  C.  Heath,  in  a  woman  aged  twenty-three 
(external  carotid),  who  was  suffering  from  extensive  disease  of  the  cardiac  valves. 
The  right  carotid  is  much  more  commonly  affected  than  the  left,  and  the  upper 
portion  of  the  vessel  than  the  lower ;  indeed,  the  bifurcation  is  the  most 
oommon  seat  of  aneurismal  dilatation.  The  root  of  the  right  carotid  not 
uncommonly  is  dilated  ;  but  I  have  never  seen  or  heard  of  a  case  in  which  the 
left  carotid,  before  emerging  from  the  chest,  has  been  affected. 

Stiiptoms.—> A  carotid  aneurism  in  the  early  stage  presents  itself  as  a  sroalU 
ovoid,  smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a  well-circum- 
scribed outline.  It  is  commonly  soft  and  compressible,  diminishing  in  size  oa 
pressure,  and  expanding  again  with  the  usual  aneurismal  dilatation.  As  it 
increases  in  size,  it  becomes  more  solid,  occasions  shooting  pains  in  the  head 
and  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  produces 
difficulty  in  deglutition  and  respiration :  sometimes  the  salivary  glands  are 
much  irritated.  After  a  time,  the  cerebral  circulation  becomes  interfered  with^ 
giving  rise  to  giddiness,  impaired  vision  of  the  corresponding  eye,  noises  in  the 
ear,  and  a  tendency  to  stupor.  These  symptoms  may  be  owing  to  compressioa 
of  the  jugular,  to  difficulty  in  the  transmission  of  the  blood  through  the 
tumour,  or  to  irritation  of  the  cervical  gangUa  of  the  sympathetic.  The  siie 
that  these  aneurisms  may  attain  varies  greatly  :  usually  they  are  confined  to 
the  space  under  the  angle  of  the  jaw,  but  not  unfrequently  they  occupy  the 
greater  part  of  the  side  of  the  neck.    If  they  be  allowed  to  increase  witboat 

interference,  death  may  happen,  either  by  rupture 
externally,  or  into  the  pharynx  or  oesophagus  ; 
by  asphyxia,  from  pressure  on  the  larynx  cv  re- 
current nerve  ;  or  by  starvation  from  compres- 
sion of  the  oesophagus. 

Aneurisms  of  the  carotid  are  usually  of  slow 
growth,  and  may  sometimes  exist  for  a  consider- 
able number  of  years  without  giving  rise  to 
any  special  inconvenience ;  this  is  more  parti- 
cularly the  case  when  tliey  are  seated  at  the 
bifurcation  of  the  artery.  I  have,  however, 
seen  a  spontaneous  aneurism  in  this  situation 
attain  the  size  of  a  small  orange  in  a  few  weeks. 
When  at  the  root  of  the  neck,  they  are  mticv 
likely  to  be  attended  by  injurious  pressure 
effects  at  an  early  period. 

Diagnosis. — The  diagnosis  of  carotid  anea- 
rism  is  without  doubt  more  difficult  tlian  that  of 
any  other  form  of  external  aneurism  :  the  be^^t 
proof  that  this  is  so,  may  be  found  in  the  fact 
thati  of  the  cases  in  which  the  carotid  artery  has  been  ligatured  for  suppostni 
aneurism  of  it  or  its  branches,  in  several  instances  no  such  disetise  existed — 
solid  cysts,  or  other  tumours  of  the  neck  having  been  mistaken  for  uueurisnu 
and  this  by  Surgeons  of  great  and  acknowledged  repute. 


Fig.  470.  —  Anrurlatn  of  the  Ruinmit 
of  tile  Arch  <if  the  Atirta,  siiou> 
lating  Carutid  Anettrimi. 
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Hie  diagnoBis  of  aneurism  of  the  lower  part  of  the  carotid  from  similar 
if  cih^  arisries  at  the  root  of  the  neck,  as  of  the  Bubclavian,  vertebral, 
and  biachio-oephalic,  and  the  arch  of  the  aorta,  is  surrounded  by  difficulties, 
which  can  be  cleared  up  only  by  a  careful  stethoscopic  examination  of  the  part. 
In  arane  anearismB  of  the  arch  of  the  aorta,  the  sac  rises  up  into  the  neck,  so 
as  ckiaehr  to  simulate  a  carotid  aneurism,  as  in  the  annexed  cut  (Fig.  470)  ; 
and  this  greatly  increases  the  difficiilty  of  the  diagnosis.  In  such  cases, 
Hofanes  suggests  that  the  effect  produced  by  carefully  applied  distal  pressure 
nay  aid  in  the  diagnosis.  If,  after  a  few  hours,  when  the  collateral  circula- 
tion should  be  oommencing  to  enlarge,  the  sac  shows  no  signs  of  diminished 
tenaion,  the  case  is  very  probably  one  of  aortic  aneurism.  The  principal 
aifieciioiis  of  the  neck,  however,  with  which  aneurism  of  the  carotid  may 
be  oonfonnded,  are  varix  of  the  internal  jugular  vein,  enlarged  lymphatic 
elands,  abscess,  tumours,  cysts  in  the  neck,  and  pulsating  bronchocele. 

A  dOaied  artery  doubled  upon  itself  may  closely  resemble  an  aneurism  when 
Btoafced  at  the  root  of  the  neck.  Such  a  case  is  recorded  by  Goulson.  It 
oooorved  in  an  old  woman  of  88.  No  treatment  was  adopted,  and  after  death 
the  supposed  aneurism  was  found  to  be  a  reduplication  of  the  common  carotid 
nnoimded  by  indurated  cellular  tissue. 

From  vanp  the  diagnosis  may  readily  be  made  by  attention  to  the  following 
GOtnmstaiices  :  that  in  varix  the  tumour  is  always  soft,  does  not  pulsate  ex^ 
paoaiTely,  and  diminishes  in  size  during  a  deep  inspiration,  and  on  compressing 
the  ran  on  its  distal  side. 

Gitmduiar  iummare  of  the  neck  are  often  very  difficult  to  distinguish  from 
aaniriam,  more  particularly  when  the  artery  passes  through  and  is  embraced 
by  the  tomoor,  so  that  the  whole  mass  distinctly  moves  at  each  pulsation*  In 
these  cases  also  there  may  be  an  apparent  diminution  in  the  size  of  the  tumour 
en  compression,  by  the  artery  within  it  being  emptied,  or  by  the  growth  reced- 
in|r  into  some  of  the  interspaces  of  the  neck.  But  in  the  great  majority  of 
inslsncps,  attention  to  the  globular,  oval,  and  nodulated  feel  of  glandular 
sveilings,  and  the  possibility  of  raising  them  up  and  pushing  them  away  from 
the  vised — which  may  best  be  done  by  feeling  the  carotid  with  the  ends  of 
the  fingers  of  one  hand,  and  then  pressing  upon  the  tumour  with  the  other— 
wiO  dear  op  the  true  nature  of  the  case. 

Fhim  ahseess  of  the  neck  the  diagnosis  must  be  made  on  general  principles. 
The  eoezisteDce  of  ill-defined  hardness  and  of  enlargement  of  the  glands,  of 
so  inflamfd  state  of  the  skin,  the  ready  detection  of  fluctuation,  and  the 
of  expansile  pulsation  in  the  tumour,  will  show  that  it  is  not 
however  similar  its  other  characters  may  be.  It  is  of  importance 
to  ofasen-e  also  that  an  aneurism  that  fluctuates  is  always  forcibly  distended 
with  strong  pulsation,  and  can  be  materially  diminished  by  pressure,  neither 
of  which  circiunstances  can  possibly  occur  in  abscess.  But  if  abscess  may  be 
for  aneurism,  the  convene  also  holds  good  ;  and  an  aneurism  may, 
cans  be  taken^  be  mistaken  for  abscess — a  far  more  fatal  error.  And 
there  is  one  variety  of  fiilse  aneurism,  that  to  which  Listen  has  invited  special 
utcDtion,  against  which  the  Surgeon  must  be  carefully  on  his  guard,  on  account 
*fi  the  many  points  of  resembhmce  between  it  and  aneurism  :  I  mean  the  case 
m  which  an  art^y  has  given  way  into  the  sac  of  an  abscess.  In  this  case, 
tfaiotiistion  and  pulsation  will  exist,  although  not  perhaps  of  a  distending  kind. 
As  important  diagnostic  mark  will  be,  however,  that  the  outline  of  an  aneurism 
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is  distinctly  defined  and  limited,  while  that  of  an  absoesfi  never  is.  Anenrigm 
of  the  internal  carotid  has  been  found  by  Syme  to  simulate  very  closely  abwess 
of  the  tofmJs. 

Tumours  of  various  kinds — carcinomatoufl,  £fttty,  and  fibrous — may  occur  in 
the  neck,  and  cause  some  little  embarrassment  in  the  diagnosis  fix)m  aneurism  ; 
thus  Lisfranc,  O'Keilly,  and  Kerr  of  Aberdeen  have  recorded  cases  in  which 
the  artery  has  been  ligatured  in  such  cases  by  mistake  for  aneurism.  The 
diagnosis  of  such  tumours  as  these  must  be  effected  on  ordinary  principles.  I 
have  in  several  instances  met  with  a  small,  hard,  distinctly  circumscribed 
tumom*  lying  directly  upon  the  carotid  artery,  and  apparently  connected  with 
it,  and  receiving  pulsation  from  it,  usually  produced  by  a  fit  of  coughing  or 
laughing.  This  tumour,  with  the  true  nature  of  which  I  am  unacquainted, 
remains  stationary,  and  does  not  require  any  operative  interference. 

The  thyroid  body  is  not  unfi^uently  Uie  seat  of  enlargements,  that 
have  been  mistaken  for  aneurism.  These  consist  chiefly  in  a  circumscribed 
enlargement  of  one  lobe  of  the  gknd,  which  extends  laterally  over  the 
common  carotid,  and  receives  pulsation  from  it.  This  kind  of  bronchooele 
may  be  diagnosed  from  aneurism  by  the  communicated  pulsation  in  it  ceasing 
when  it  is  raised  from  the  artery.  The  most  puzzling  cases,  however,  and 
those  in  which  mistakes  may  most  easily  be  made,  are  instances  of  pulaaUng 
bronchocele,  in  which  these  tumours  have  an  active  and  independent  pulsation 
or  thrill.  In  these  instances,  however,  there  are  three  points  that  will 
almost  invariably  enable  the  Surgeon  to  effect  the  diagnosis.  Thus  the 
tumour,  although  principally  confined  to  one  lateral  lobe,  always  affects  the 
isthmus  more  or  less.  Then  again,  in  bronchocele,  that  portion  of  the 
tumour  is  most  firmly  fixed  which  stretches  towards  the  mesial  line  ;  whilst 
in  carotid  aneurism  the  firmest  attachment  is  under  the  stemo-mastoid 
muscle.  The  third  point  of  difference  is  that,  on  desiring  the  patient  to 
make  an  effort  at  deglutition,  the  enlarged  thyroid  body  moves  with  the 
larynx  and  trachea.  Cysfs  in  the  thyroid  body  are  of  more  common  occurrence 
than  pulsating  bronchoceles,  and  sometimes  equally  diJficult  of  diagnosis. 
Dupuytren  has  pointed  out  that,  when  these  cysts  are  tapped,  the  pulsation 
often  becomes  stronger,  and  the  fluid,  which  on  first  flowing  is  serous,  may  at 
last  become  pure  arterial  blood,  so  that  the  Surgeon  may  suspect  that  he  has 
punctured  an  aneurism. 

Treatment. — Digital  Compression  has  of  late  years  been  successfully 
employed  for  the  treatment  of  carotid  aneurism.  A  case  of  aneurism  of  the 
common  carotid  artery,  cured  by  intermittent  digital  compression,  has  been 
recorded  by  Rouge  of  Lausanne.  The  patient  was  a  male,  aged  68.  Com- 
pression was  made  by  placing  the  thumb  against  the  anterior  edge  of  the 
sterno-mastoid  and  the  next  three  fingers  under  the  posterior  edge  of  the 
muscle  ;  the  artery  was  thus  seized  and  compressed.  This  avoided  any  pres* 
sure  on  the  pneumogastric  nerve,  which  was  supposed  to  be  the  cause  of  the 
pain  usually  produced  by  attempts  to  compress  the  carotid.  The  compression 
was  applied  for  seventeen  days  during  seven  or  eight  hours  each  day  ;  and  at 
the  end  of  the  time  the  man  was  cured.  In  addition  to  this.  Holmes  has  col- 
lected four  successful  cases  by  Sheppard,  Kerr,  Humphry,  and  Gay,  and  two 
unsuccessful  by  De  Castro  and  Delore.  The  pressure  should,  if  possible,  be 
applied  above  the  transverse  process  of  the  sbcth  cervical  veretebra,  so  as  to 
avoid  compressing  the  vertebral  artery  at  the  same  time. 
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L-- Since  the  time  when  Sir  A.  Cooper  first  ligatured  the  carotid, 
ID  1805,  the  means  on  which  the  Surgeon  almost  always  relies  for  the  cure  of 
ancarism  of  this  vessel  is  deligation  of  the  artery  at  a  distance  from  the  sac. 

When  the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy  vessel 
exists  lietween  the  sternum  and  the  hase  of  the  tumour  to  admit  of  the  applica- 
tkm  of  a  ligature,  the  Hunterian  operation  may  be  practised.  If,  however, 
the  root  or  lower  portion  of  the  artery  be  so  involved  that  there  is  no  room  to 
apply  the  ligature  between  the  heart  and  the  seat  of  the  disease,  the  distal 
operation  may  be  performed. 

Xigat«z«  of  the  Camtiid. — The  patient  must  be  placed  upon  his  back 
with  the  shoulders  supported  by  a  pillow,  and  the  head  allowed  to  fall  back- 
«wds  so  as  to  put  the  stemo-mastoid  shghtly  on  the  stretch.  In  the  later 
fita^res  of  the  operation,  the  head  must  be  brought  a  little  more  forwards  to 
idlow  the  muscle  to  be  drawn  outwards.  If  brought  too  much  forwards  the 
utery  l»ecomes  relaxed,  and  the  difficulty  in  passing  the  needle  is  increased. 
When  the  Surgeon  can  choose  the  seat  at  which  to  ligature  the  artery,  he 
Qsnally  selects  the  part  of  the  vessel  which  bisects  the  angle  formed  by  the 
anienor  edge  of  the  stemo-mastoid  with  the  omo-hyoid  muscle  at  the  level  of 
the  criooid  cartilage.  The  course  of  the  artery  is  marked  by  a  line  drawn 
from  the  stemo-clavicular  articulation  to  a  point  midway  between  the  mastoid 
proom  and  the  angle  of  the  jaw.  The  practical  guiding  line  during  the 
operation  is  the  anterior  border  of  the  stemo-mastoid^  which  forms  the  first 
rsDying  point.  The  artery  is  reached  by  making  an  incision  about  three 
inches  in  length  in  this  line,  the  middle  of  the  wound  being  opposite  the 
criooid  cartilage.  After  dividing  the  skin,  superficial  &scia,  and  platysma, 
with  the  branches  of  the  superficial  cervical  nerve,  and  the  deep  cervical  &scia, 
the  fibres  of  the  stemo-mastoid  come  into  view ;  the  inner  border  is  easily 
firiuul,  and  the  muscle  turned  outwards.  The  second  rallying  point  is  the 
opper  border  of  the  anterior  beDy  of  the  omo-hyoid.  To  bring  this  into 
rier,  the  layer  of  cervical  fascia  forming  the  posterior  part  of  the  sheath  of 
the  itemo-mastoid  mnst  be  dissected  through,  taking  care  not  to  wound  the 
dfteendens  noni  nerve  which  usually  lies  immediately  beneath  it.  When  the 
mnack  is  found,  its  upper  border  is  pushed  downwards  with  the  handle  of  the 
Katpd,  and  held  out  of  the  way  with  a  blunt  hook,  and  the  sheath  of  the 
v^seis  then  comes  into  view.  The  Surgeon  now  presses  his  finger  backwards 
towdi  the  bodies  and  transverse  processes  of  the  cervical  vertebras,  and  the 
artery  will  be  felt  rolling  under  the  finger  over  the  bone,  and  its  exact  position 
»  thas  easily  ascertained.  The  vessel  is  enclosed  in  a  sheath  of  cervical  fascia 
'^•annon  to  it,  the  internal  jugular  vein,  and  the  pneumogastric  nerve.  This 
fheath  is  divided  into  three  compartments  by  distinct  fibrous  septa,  and  it  is 
importuit  to  open  the  most  internal  of  these,  in  which  the  artery  lies,  if 
p^jtaUe  without  distorbing  the  others.  To  do  this,  the  common  sheath  must 
rje  opoied  well  to  the  tracheal  side,  as  the  compartment  for  the  vein  is  much 
Ltf)^  than  that  for  the  artery,  and  occupies  the  greater  part  of  the  anterior 
si^ieet  of  the  sheath  which  is  exposed  in  the  operation.  After  opening  the 
coauDOD  sheath,  the  special  sheath  of  areolar  tissue  surrounding  the  artery 
nuit  be  carefully  divided  until  the  white  external  coat  comes  into  view. 
The  needle  is  then  passed  from  without  inwards  (Fig.  471),  between  the 
ipecial  sheath  and  the  external  coat,  through  the  loose  areolar  tissue  naturally 
fiKud  in  this  situation.    If  the  vessel  be  properly  cleaned,  it  is  almost  im- 
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ponible  to  wound  the  vein  or  pick  np  the  nerve.  If,  however,  the  wrong 
compartment  of  the  common  sheath  be  opened,  or  the  special  sheath  not 
properly  divided,  either  of  these  accidenU  m&j  happen.  Ahaoat  all  the 
aocidenta  which  may  happen  in  ligatnre  of  the  carotid  arise  from  one  of  two 
caosee,  either  drifting  too  far  outwards  in  the  deeper  parts  of  the  incision,  <x 
not  cleaning  the  vessel  snfBciently  before  passing  the  needle.  In  cases  of 
aaearism  the  difficulty  is  often  increased  by  the  proiimjty  of  tlie  sac,  and 
sometimes  by  inflammatoiy  thickening  of  the  sheath.  In  females  the 
edge  of  the  thyroid  body  may  overlap  the  artery,  and  preient  a  somewhat 
puzzling  appearance  when  exposed.  In  performing  the  operation  snbcntaaeoos 
vessels  are  occasionally  wounded,  which  may  bleed  rather  freely  ;  if  so,  they 
should  be  ligatured.     If  the  outer  compartment  of  the  sheath  is  aocidentallj 


ric.  *W.-I>i«r.iKi  iT  tbt  RiKht 
CuniiiMD  Oniikl  Artrrr  at  (hr  ant  iif 
Lli^liiiv.    ft.L  iiUt>i'hii> ;  na*.  vUmik 

Fig.  m InidaloD  for  Ufitan  of  0»  Cuuliil  Artrry.  nut  mu,  u  it  lJi«  lielima  the  invrU. 

Opened,  the  jugular  vein  swells  np  so  as  to  obscure  the  artery,  but  all  difHcuIty 
ftora  this  source  will  cease  if  it  be  drawn  aside  by  a  rcCmctor,  or  repnwcd  by 
the  assistant's  finger.  When  this  happens,  it  must  not  be  forgotten  that  the 
proper  compartment  of  the  common  sheath,  and  the  spt-cia!  sheath  of  the 
artery,  have  both  tu  be  opened  before  passing  the  needle.  The  pneumo. 
gastric  nen-e  should  never  be  seen,  as  it  lies  deeply  behind  the  vwwels. 

After  the  operation  the  patient  should  !«  propped  up  in  bed  with  the  head 
forwards  in  order  to  prevent  any  strain  upon  the  artery.  Rest  can  be  still 
more  perfectly  obtained  by  applying  a  leather  splint  moulded  before  the  oper»- 
tioD  to  reach  from  the  loins  to  the  hack  of  the  head,  and  to  overlap  tbe 
shoulders.  It  can  be  put  on  immediately  after  the  operation,  and  worn  for 
the  first  two  weeks. 

Ligature  of  the  Carotid  bfloir  the  Omo-kyoid  becomes  ueocBsaty  if  the 
aneurism  have  attained  a  very  considerable  size,  extenduig  low  in  the  neck, 
and  not  leaving  perhaps  more  than  one  inch  of  clear  space  above  the  clavicle. 
The  operation  is  beat  performed  by  dividing  the  sternal  head  of  the  stemo- 
tnastoid  cloae  to  its  origin.    A  V-'IiBpcd  incision  must  be  made,  one  limb  uf 
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whidi  corresponds  to  the  lower  two  inches  of  the  inner  border  of  the  stemo- 
mtstoid,  and  the  other  to  the  inner  two  inches  of  the  clayicle.  The  incisions 
are  deepened  till  the  mnscle  comes  into  view,  the  inner  head  is  then  divided 
and  tamed  np  in  the  V'^^^P^  ^^V*  ^^^  second  rallying  point  is  the  edge 
of  the  stemo-hyoid.  While  searching  for  this,  care  must  be  taken  not  to 
voond  the  anterior  jugular  vein  which  crosses  the  muscle  transversely  on  its 
my  to  join  the  external  jugular.  When  the  edge  of  the  muscle  is  found,  it 
may  be  drawn  on  one  side  with  a  spatula,  or  if  necessary,  notched.  The 
stemo-thyroid  scarcely  requires  division.  The  sheath  of  the  vessels  now 
eomes  into  view,  and  must  be  cautiously  opened,  the  Surgeon  keeping  care- 
foOy  to  the  tracheal  side  so  as  to  avoid  the  vein.  There  is  usually  a  wide 
intOTal  b^ween  the  artery  and  the  vein  and  nerve  on  the  right  side  ;  on  the 
left  side  more  care  is  required,  as  the  vein  most  commonly  overlaps  the  artery. 

After  ligature  of  the  common  carotid  it  is  interesting  to  observe  that  the 
coDsteral  sopply  is  not  afforded  by  any  of  the  branches  of  the  corresponding 
TCMel  of  the  opposite  side,  but  by  the  subclavian  artery  of  the  same  side. 
In  a  CMC  related  by  Porter,  in  which  the  right  carotid  had  been  tied, 
the  sabclavian  and  vertebral  arteries  on  the  same  side  were  enlarged  to 
at  least  double  their  natural  diameters,  and  the  chief  communications 
<»iitnde  the  skull  took  place  between  the  superior  and  inferior  thyroid 
arterieB,  which  were  enlarged  ;  whilst  inside  the  cranium  the  vertebral 
umA  the  place  of  the  internal  carotid.  Immediately  after  the  operation  the 
bkiod  may  be  so  freely  conveyed  to  the  distal  side  of  the  vessel,  by  the  free 
commonication  subsisting  between  the  arteries  of  opposite  sides,  both  within 
and  withoat  the  cranium,  that  a  continuance  or  a  speedy  return  of  pulsation 
io  the  sac  is  of  common  occurrence.  This  condition,  however,  usually  dis- 
appear* after  a  time  by  the  gradual  consohdation  of  the  tumour,  and  indeed 
may  generally  be  looked  upon  as  a  favourable  sign  ;  being  very  seldom  asso- 
ciated with  those  cerebral  symptoms  that,  as  will  immediately  be  explained, 
c«)fiimoDly  prove  fiMal  after  this  operation.  Occasionally  the  pulsation  con- 
tinues, and  the  tumour  gradually  increases  in  size  in  spite  of  the  occlusion  of 
the  main  tmnk. 

SvppmtUion  of  the  sac  iB  not  of  very  uncommon  occurrence  after  the  ligature 
of  tlie  carotid  for  aneurism — sometimes  even  after  so  considerable  an  interval 
aa  eight  nymths,  as  happened  in  a  case  related  by  Post.  In  the  majority  of 
thew  instances,  the  patient  eventually  does  well  ;  but  death  may  result  by 
the  tomoor  pressing  upon  the  pharynx  and  larynx,  or  by  the  occurrence  of 
f^oaadarj  haemorrhage,  which  may  toke  place  either  from  the  part  to  which 
the  ligature  has  been  applied,  or  from  the  suppurating  sac.  In  the  first 
inauuice,  it  usually  occurs  about  the  period  of  the  separation  of  the  ligature  ; 
in  the  second,  it  may  happen  at  a  considerably  later  period,  even  after  many 
w«eka.  In  a  case  under  the  care  of  H.  Morris,  suppuration  took  place  round 
the  nc  fifteen  weeks  after  the  ligature  was  applied  to  the  main  trunk.  Pus 
wm  Jet  oat  by  an  incision,  after  which  the  tumour  rapidly  increased  with 
recom  of  polsation.  The  sac  was  then  laid  open.  The  aneurism  was  found 
U>  have  sprung  from  the  external  carotid,  and  the  recurrent  stream  of  blood 
wM  derived  entirely  from  the  branches  of  that  vessel.  The  trunk  above  the 
nCt  the  facial,  and  the  snperior  thyroid  were  ligatured,  and  the  patient  made 
a  fjood  leoovery.  As  the  suppuration  is  often  due  in  all  probability  to  the 
proximity  of  the  wound  and  the  ligature  to  the  aneurism,  it  has  been  sug- 
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gested  that,  in  Bucli  cases,  it  might  be  safer  to  anticipate  it  bj  laying  open 
the  sac  after  the  application  of  the  ligature  on  the  proximal  side,  and  tying  the 
ressel  again  on  the  distal  side,  thus  performing  a  combination  of  Anel's  and  the 
old  operation.  It  would  appear,  however,  as  if  this  were  only  substituting,  with 
certainty,  one  evil  for  another  that  may  very  possibly  be  avoided.  Besides 
these,  which  may  be  looked  upon  as  the  ordinary  accidents  following  the 
application  of  a  ligature  for  aneurism,  deligation  of  the  carotid  artery  oocasion- 
{Jly  gives  rise  to  serious  and  even  &tal  disturbance  of  the  circulation  within 
the  cranium. 

Effects  ou  the  Brain  of  Ligature  of  one  or  both  GaroticUi.— Many 
experiments  have  been  made  by  Meyer,  Jobert,  and  others,  upon  the  lower 
animals,  with  the  view  of  determining  the  effect  produced  on  the  brain  by  the 
ligature  of  the  carotid  arteries.  But  the  deductions  from  these  are  of  no 
value  whatever  when  applied  to  the  human  subject,  for  the  simple  reason 
(which  appears  to  have  been  strangely  overlooked),  that  in  many  of  the  lower 
animals  on  which  the  observations  were  made,  as  the  dog  and  rabbit,  for 
instance,  the  common  carotid  arteries  are  of  secondary  importance  so  far 
as  the  cerebral  circulation  is  concerned,  being  destined  principally  for  the 
supply  of  the  external  parts  of  the  head — the  brain  deriving  its  chief  supply 
from  the  vertebrals ;  whilst  in  other  animals,  as  the  horse,  the  brain  derives 
nearly  the  whole  of  its  blood  from  the  carotids,  and  but  a  very  small  quantity 
from  the  vertebrals.  Hence,  in  one  case  the  carotids  may  be  ligatured  without 
danger,  whilst  in  the  other  their  deligation  is  inevitably  fatal.  The  statistics 
of  ligature  of  the  carotid  in  the  human  subject  have  been  collected  by  Norris, 
Ehrmann,  and  others  ;  and  more  recently  by  Pilz  of  Breslau  (Archw  fUr 
KlinUche  Chirurgtey  1868),  who  has  collected  600  cases  of  the  operation, 
including  27  in  which  the  artery  was  tied  on  both  sides.  The  causes  which 
led  to  the  operation  were,  haemorrhage,  in  228  cases  ;  aneurism,  in  87  ;  erec- 
tile and  other  tumours,  142  ;  extirpation  of  tumours,  71  ;  cerebral  affections 
(epilepsy,  &c.),  34  ;  and  in  88  instances  the  distal  operation  was  performed  for 
aneurisms  of  the  aorta  and  innominate  artery.  In  the  228  cases  of  ligature 
for  haemorrhage,  the  presence  of  cerebral  symptoms  is  noted  in  69  out  of  167 
— ^no  information  being  given  in  r^ard  to  61  ;  and,  in  these  69  cases,  death 
took  place  in  40.  Excluding,  however,  these  fmm  calculation,  inasmuch  as 
the  brain-disorder  may  have  been  in  many  due  to  the  haemorrhage  rather  than 
to  the  operation,  we  derive  from  Pilz's  statistics  the  following  table  showing 
the  proportionate  frequency  of  the  occurrence  of  cerebral  disease  and  of  deatlus 
from  this  cause. 


TABLE  OP  LIGATUEB  OF  CAROTID  FOLLOWED  BY  CEREBRAL  DISEASE, 


CAuar.  or  operation. 

NUMBER 

OF 

CAKES. 

CASES  IN 

WHICH 

CEREBRAL 

AFFECTION 

ENSUED. 

DKATHH  FROM 

CEREBRAL 

DIHBABB. 

DEATHS 

FROM  ALL 

CAUSES. 

NO  RECORD 

RBOARDINO 

CEREBRAL 

SYMPTOMS. 

Aneurism         .... 
Erectile  and  other  Tumours  . 
Extirpation  of  Tnmoui-s      .    . 
Cerebral  Afiections 
Distal  Operation         .        .    . 

87 
142 
71 
34 
38 

82 
32 
13 
8 
11 

16 
20 

8 
7 

31 

49 

25 

1 

25 

5 
3 

8 

3 
0 

372               1)6 

51 

131                  19 
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Bj  this  it  will  be  seen  that  the  moBt  common  cause  of  death  after  ligature 
<*f  the  carotid  is  cerebral  disease  induced  by  the  operation  (as  was,  I  believe, 
tirst  pointed  out  by  Chevers)  :  and  this  result  appears  to  have  been  relatively 
UiO^  frecfuent  after  the  distal  than  after  the  Hunterian  operation.  If  to  these 
«-;«»  we  add  14  in  which  the  brachio-cephalic  artery  was  ligatured,  we  get  a 
t'«tal  of  38G  cases,  of  which  96  were  attended  by  cerebral  symptoms  ;  or,  as 
i.'uriy  as  possible,  25  per  cent. 

We  should  necessarily  expect  that,  in  those  cases  in  which  both  vessels  had 

"-'^i  ligatured,  there  would  be  a  greater  tendency  to  cerebral  disturbance  than 

:  1  ihamt  in  which  only  one  had  been  deligated.     It  would  however  appear,  as 

-  ^own  by  the  following  table,  that  of  twenty-seven  instances  in  which  the 

'.  able  operation  has  been  performed,  death  is  recorded  to  have  happened  but 

'  two  cases  from  this  cause ;  while  in  another,  in  which  convulsions  took  place, 

•  fital  result  did  not  occur,  and  three  other  cases  were  attended  by  mere  tempo- 

■  i.7  disturbance  of  vision.     In  the  only  case  (that  of  Mott,  No.  16)  in  which 

•th  carotids  were  ligatured  simultaneously,  with  an  interval  of  only  a  few 

HiinQtes  between  the  operations,  coma  and  death  resulted. 


CASES  OF  LIGATURE  OF  BOTH  CAROTIDS. 


1*«L 


AOE. 


DI1IBA«C. 


DATIU  or  LIGATURE. 


RESULTS. 


I.  OcrriTREX 

MfJ 
KOBEET. 

L  If  AOGIIX. 

4.  VoaacT. 
'*.  Moixea. 

T.  Paarrnx. 

••.  KCHL. 

K.  H.  Ha. 


:.  V 


r. 


i  Itaocorr.     20 


Klu*. 


21 


I.M.Wa*-     2.1 


20 
20 

54) 
24 

18 
29 


Aneurism  b  j     '  Right  carotid  tied  by  Dapuy  • 


anastomosis  of 
scalp. 


tren  in  1819 ;  left  by  Robert 
for  exteaaion  of  disease,  in 
1857. 

FangouB  ttimour  I  Interval  of  a  montlu 
of  both  orbits.    1 

Erectile  tumour  ;  Left  tied  first,  1823  ;  right 
of  orbit.         I    one  year  afterwards. 
I 
Aneurism  by     '  Left  carotid,  Sep.  20 ;  right 
anastomoHiH  of       carotid,  Oct.  2,  1827. 
scalp.  • 

Erectile  tumour.    Sept.  13, 1831,  and  Jan.  28, 

1     1832. 
Epilep«<y ;  Hcmi- '  Right  carotid,  tied  Aug.  23  ; 
plegia.  j    left  carotid,  Nov.  14,  1831. 

Partial  paralysis  ■  Right  carotid,  Sept.  7  ;  left, 
and  headache.    |    Oct  10,  1831. 

Tied  at  interval  of  month. 
Left  carotid,  May  24,  1834  : 
right  on  Aug.  4,  same  year. 


Epilepsy. 

Aneurism  by 

anastomosis  of 

scalp. 

Epilepsy. 


Right  carotid,  Aug.,  1838 ; 

left,  March,  1831). 
Right  carotid  first,  August, 

1839;    left,    alwut    three 

months  afterwards. 
Left  carotid,  Jan.  16,  1843  ; 

right,  Jan.  9,  1844. 


Aneurism  by 

anastomosis  of 

both  orbits. 

Haemorrhage 

from  aneurism 

by  anastomoHis 

of  scalp. 

Secondary 

haemorrhage  fol> 

lowing  gunshot 

w<iund  of  tongue. 

Erectile  tumour  |  Tied  left,  October  5  ;  right 

of  face.         I    Nov.  7,  1845. 


Interval  of  four-and-a-half 
days. 


Delirium,  hemi- 
plegia of  left 
side,  and  death. 

Recovered. 

Death  on  third 
day  by  haemor- 
rhage. 
Ricovered. 


Recovered. 

Recovered. 

Recovered, 

Recovered. 
Recovered;  con- 
vulsions    after  j 
each  operation. 

Recovered.      , 

I 

Recovered. 


Headache     and 

vomiting  after 

each  operation : 

recovery. 

Cured. 


Cured. 


•  /U  11. 
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CASES  OF  LIGATURE  OF  BOTH  CAROTIDS — Continued, 


OPERATOR.  AOE. 


DIHCANC. 


DATEM  or  LIOATrRR. 


15.  UOBISKT. 


16.  MOTT. 


J 17.  MOTT. 
18.  RLACKMAK     15 


19.  MUS8KY. 


22.  Wood. 


I     Aneurism  bj 
'    anaMtomofus  of 
forehead. 

Carcinoma  of 

parotid. 

E})ilei>8y. 

•'  Fun^is  of  nasal 

fossae." 


19    Erectile  tumours. 


20.  Reynolds 

and 
Van  Buren 

21.  Parker.     '  45 


63 


Aneurism  by 
anastomoBis. 

Carcinoma  of 

antrum. 
Enoephaloid  of 

antrum. 


Jjcft  on  June  5,  1K4H  ;  right 
on  Feb.  22,  1847. 


Interval  of  fifteen  minutes. 

Interval  of  half  a  year. 
Ri^rht  first ;  left,  three  weeks 
later. 

Left  first ;  right,  one  month 
after. 


Right  carotid  tied  bv  Rey- 
nolds in  1844 ;  left  by  Van 
Buren  in  1850. 

Interval  of  thirty-two  davH. 

Right  carotid,  Jnlv  18  ;  left, 
Dec.  26,  1856. 


REsrLTN. 


23.  G.    C.     E.     20 

Webeb. 

24.  Cabnochax    ... 


25.  longmore.    ... 

26.  Billroth.     27 


27.  BrEKOEB.      34 


Epilepsy. 

Large  morbid 

growth  of  face 

(elephantiasis). 

Gun-shot  wound. 

Ulceration  of 

carotid  from 

syphilitic  caries 

of  |)etrou«  bone  ; 

Hemorrhage. 


Aneurism  by 

anastomoRia  and 

wound. 


Left  carotid,  Dec.  2  ;  right, 

Dec  19,  1857. 
Right    carotid    tic<l,   Nov.. 
I    1858;  left,  June,  1859. 

Right,  Mav  12,  18ri3 ;  left. 
,    May  18.  * 

Right  carotid,  Dec.  13;  left. 
,    Dec.  26,  1864. 


'  Ix^ft  tied  for  the  aneurism  : 
I    five  yean  afterwards  the 
right,  for  a  suicidal  wound. 


Headache:  lom- 
porary  dintiirlK 
ance  of  vihiun  : 
recovery. 

Coma,  and  death 
in  24  hours. 
Recovered. 

Tem|K)rary  h«» 
of  vision  of  left 
eye  :  recovery. 

Temporary  tle- 
rangement  <»f 
vision :  reco- 
very. 

Ueoovery. 

Death. 

After  second  «>p«»- 
ratiou  the  tu- 
mour dimin'^h- 
ed  :  then  diar- 
rhoea,rigorv,  de- 
lirium, cxhau«. 
tion,  and  deata 
on  sixtieth  da  v. 
Recovered. 

Cured. 


Death  in  thiit%- 
i'ight  hour*. 

Return  of  ha*ni<  'r- 
rhagc  on  mx- 
teciith  dav  : 
death  from  «'X- 
hauhtion  :  ii*> 
cerebral  t»ynii  • 
toms. 

DisorganiM&tif'n 
of  rig-ht  c\»*  : 
r«»co\  crx. 


Afl€r  a  carefal  examination  of  this  subject,  I  think  we  are  warrantcHl  in 
coming  to  the  following:  conclusions.     1.  Lipiture  of  one  carotid   art  err  i.«* 
followed  by  cerebral  disturl)ancc  in  more  than  one-fourth  of  the  casc*R«  aU>\» 
oTie-half  which  are  fatal.    2.  When  the  two  carotids  are  ligatured  trith  imi 
interval  of  name  days  or  wefhs,  the  operation  is  not  more  frequently  folI<»w«i 
by  cerebral  disturbance  than  when  only  one  is  tied,    8.  Pathological  in\»>t»- 
gation  has  shown  that,  if  the  vessels  be  gradually  and  successively  oUlitcrHt*-*!. 
the  patient  may  live,  althousjh  one  Ciirotid  and  one  of  the  vertebnil  artcri*  •» 
have  been  oit^luded  by  disease  and  the  other  carotid  ligatured,  as  in  a  <^i^ 
related  by  Rossi.    4.  \a  in  a  case  reconled  by  Davy,  an  individual  may  o\«m 
live  for  a  amsiderable  time,  though  both  carotids  and  l)oth  vertvlirals   l«' 
occluded — thec*erebral  circulation  being  maintained  through  the  medium  i»f  tl.t 
anastomoses  of  the  inferior  and  sufK.*rior  thyroids  and  the  deep  ccrvicnl    wi:'*i 
tlie  occipital  artery.    5.  The  reason  why  more  or  leas  extensive  olAtruction  bv 
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disease  of  the  arteries  leading  to  the  brain  may,  as  appears  from  pathological 
mnrds,  be  anattended  by  cerebral  disturbance,  while  this  so  frequently  follows 
ii^taie,  lies  (as  has  been  pointed  out  by  Pilz),  that  in  the  former  case  the 
obftractioD  is  gradual,  so  that  the  coUateral  circulation  has  time  to  be  estab- 
liflfaed,  while  in  the  latter  the  interruption  is  sudden. 

The  canse  of  these  cerebral  symptoms  is  certainly  the  disturbance  of  the 
ctreonl  circulation,  induced  by  the  ligature  of  the  carotid.  When  a  considerable 
ji»rti<ifl  of  the  supply  of  blood  to  the  brain  is  suddenly  cut  off,  two  sets  of 
^ptoms  may  ensue — one  immediate^  the  other  remote.  The  immediate 
"TiDpioiDS  are  those  that  generally  result  from  functional  disturbance  of  the 
ORun,  consequent  upon  too  small  a  supply  of  arterial  blood.  They  consist  of 
nucope,  trembling,  twitches,  giddiness,  and  impairment  of  sight.  After 
this  coDdition  has  been  maintained  for  a  few  days,  the  nutrition  of  the  organ 
■vx)iiiefi  materially  affected,  and  softening  of  the  cerebral  substance  takes 
jltre ;  giving  rise  to  a  new  and  more  serious  set  of  symptoms  indicative  of 
thif  ptthological  condition,  such  as  convulsions,  hemiplegia,  and  death.  In 
c>(Ler  cases  congestion  may  come  on,  either  by  the  interference  with  the  return 
(f  Mood  thioogh  the  jugular  vein,  or  as  a  consequence  of  that  venous  turgidity 
vhich  we  atmmonly  observe  after  the  ligature  of  a  main  arterial  trunk  ;  or 
petfaaps  ooma  may  be  induced  by  apoplectic  effusion  into  a  softened  portion  of 
theotpiu 

SftMli  on  tlM  Liuigs. — Besides  the  brain,  the  lungs  are  not  uncommonly 
wooodanlj  affected  after  ligature  of  the  carotid.  To  this  condition  special 
^tentioB  has  been  directed  by  Jobert  and  Miller.  The  lungs  appear  to  become 
;iTatiy  congested,  and  this  condition  has  a  tendency  to  run  into  a  subacute 
'•no  of  inflammation.  The  cause  of  this  congestion  of  the  lungs  is  extremely 
''erefting.  It  cannot  l)e  owing  to  the  simple  obstruction  of  the  passage  of 
'bebluul  through  the  carotid  causing  a  disturbance  in  the  balance  of  the 
'irr.*alation,  and  thus  a  tendency  to  internal  congestion  ;  for,  if  this  were  the 
'AQK,  we  ought  to  meet  with  it  generally  after  ligature  of  the  arteries  of 
Ux  fiiit  dass.  Nor  can  it  be  owing  to  any  injury  sustained  by  the  eighth 
fj-nt  daring  the  deligation  of  the  artery  ;  as  in  many  of  the  instances  in 
H  .ich  it  is  stated  to  have  occurred,  there  was  no  e\idence  of  that  nerve 
'aviog  been  exposed  or  damaged,  and  every  reason,  from  the  known  skill  of 
'*ie  fipcrators,  to  believe  the  contrary.  I  am  rather  inclined  to  look  upon  the 
inngoalir  frequent  occurrence  of  pulmonic  congestion  after  ligature  of  the 
(tf'iCid,  as  a  secondary  condition  consequent  upon  a  derangement  in  the 
'  icctk>nf  of  the  brain  and  medulla  oblongata,  primarily  induced  by  the  dis- 
tiried  lUte  of  the  circulation  through  that  organ :  for  we  know  that  any 
43Kr  which  depresses  the  activity  of  the  nervous  centres  tends  to  diminish 
pr'I'nkinately  the  freedom  of  the  respiratory  movements,  and  thus,  by  inter- 
'  rinj;  with  the  due  performance  of  the  act  of  respiration,  disposes  to  congestion 
'  f  the  limgB,  as  seen  in  injuries  of  the  head,  in  apoplexy,  and  in  the  operation 
f'f  the  aedadve  poisons.  It  would  appear  from  the  detail  of  some  of  the 
rv-ifded  cases,  as  well  as  from  Jobert *s  experiment,  that  blood-letting  is  of 
'  'lAidenble  service  in  the  removal  of  this  condition,  and  should  consequently 
^  t  be  omitted. 

liftMs  of  tbe  Cantid  on  the  Distal  Bide  of  the  Sao. — ^Aneurism 

'^  the  carotid  artery,  occurring  low  in  the  neck,  does  not  admit  the  appli- 

'^"Q  of  a  ligature  on  the  cardiac  side  of  the  tumour.    What,  then,  is  to 

t:  dime  in  such  a  case  as  this  ?    Should  it  be  left  to  the  remote  chance 

*  I  •poQtaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
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Spontaneous  cure  in  carotid  aneorisni  has  never  yet,  I  believe,  been  met  with. 
The  Surgeon,  therefore,  must  endeavour  to  treat  the  disease  by  ligature. 
Two  plans  of  treatment  are  open  to  him — to  tie  either  the  innominate 
artery,  or  the  carotid  on  the  distal  side  of  the  tumour.    The  first  alternative 
may  feirly  be  set  aside  ;  for  not  only  are  the  cases  in  which  it  is  possible  to 
find  room  between  the  sternum  and  the  sac  extremely  rare,  but,  even  were 
such  an  instance  to  present  itself,  few  Hur^eons  would,  I  think,  be  justified 
in  undertakin":  an  operation  which  has  only  once  succeeded,  even  (p.  195) 
in  the  most  skilful  hands  ;  we  are  consequently  reduced  to  the  alternative  of 
li<^tnring  the  artery  on   the  distal  side  of  the  sac.    But  although  this 
operation  is  the  only  alternative  that  presents  itself,  yet  its  application  in 
practice  is  attended  by  serious  difficulties  and  perplexities ;  for  the  Surgeon 
must  l)e  able  to  satisfy  himself  that  it  is  actually  an  aneurism  of  the  root  of 
the  carotid  with  which  he  has  to  do,  and  that  it  is  not  the  trunk  of  the 
innominate  or  the  areh  of  the  aorta  that  is  aficcted.    The  difiiculty  in  doing 
this  is  far  greater  than  would  at  first  appear  ;  for,  on  examining  the  details  of 
eight  cases  in  which  the  distal  operation  has  been  performed  for  supposed 
carotid  aneurism,  three  must  be  excluded  ;  as,  after  death,  the  tumoor  was 
found  to  arise  fh)m  the  aortic  arch.     In  the  annexed  table  will  be  found  the 
result  of  seven  cases,  in  which  the  carotid  artery  has  been  tied  for  aneurism  of 
its  root  on  the  distal  side  of  the  sac.    I  have  excluded  an  eighth  case,  aa  there 
is  reason  to  believe  that  in  it  the  artery  was  not  ligatured,  but  a  portion  of  the 
sheath  accidentally  tied  instead — an  accident,  by  the  way,  which  Sedillot  has 
witnessed,  which  Norris  states  also  to  have  occurred  at  the  New  York  Hospital, 
and  which  I  have  known  happen  to  a  most  excellent  Surgeon  in  the  case  of 
ligature  of  the  femoral  artery. 

ANEURISMS   OF    ROOT    OP    CAROTID    TREATED   BY  LIGATCRK   ON   DISTAL   SIHE. 


OPCRJITOR. 

HKX. 
f. 

AOC. 

63 

II1»1'LT. 

rAl'REOrDKATH. 

1.  Wardbop. 

lUicovered. 

•  ••                   •  • • 

1826. 

1 

2.  Lambert. 

f. 

49 

Successful 

Htemorrhagc 

1827. 

8o  f  ar  as 

aneurism  was 

concerned. 

from  upper 

portion  of 

artery. 

3.  Bush. 

f. 

36 

RecoTereil. 

• • •      ... 

1827. 

4.   MOXT- 

m. 

30 

Died. 

Sac  snppu- 
T»ted. 

OOMBRT. 

182H. 

5.  COLTOXDK 

f. 

63 

RccoTcred. 

•  •  •            •  •  • 

NoYor. 

1840. 

rt.  Wood,  J.  R. 

RecoTcretl. 

•  •  •            «  ■  • 

1840. 

7.  Dbmme. 

m. 

38 

Dioil. 

Snppnration 
oi  sac : 

lucmorrha(;f\ 

8.  Lane. 

m. 

36 

Diwl. 

Inflammation 

1852. 

1 

68th  day. 

of  lungs. 

1 

RKMARKA. 


I 


Tumour  diminished  until  fifth 
day  :  then  inflamed,  suppu- 
rated, and  burst.  The  patient 
rccovere<l,  and  was  alive  tbret* 
years  after  operation. 

Tumour  dimiiii(*hed  after  <>|>eT»- 
tion.  and  became  conaolidacvd  ; 
sac  filled  with  timi  OMfniU't".  i 
and  lower  part  of  arteni-  rl*»Mni ;  ' 
ulceration  into  arterj%  ju^t 
al>ove  part  li^fatureil  ;  Te^t'^*) 
dilated  where  ligaturcfl. 

Suffocation  was  imminent  bcfnrr 
operation;  tumour  rmpi'lly 
di  mi  tii)dic<lnfter  ligature.  A  live 
three  weeks  afterwania. 

Aneurism  of  arch  al^*.  l>»ft 
carotid  tied. 

Tumour  and  puliation  dimin- 
tsheil  Alive  and  woll  three 
yean*  aftenvanls, 

Aneuri-im  cured. 


I 


Aneurism  of  arch 
rism  of  carutid. 


double  am-u- 


*nmour   filW    with    Invent    *A 
coaindum.     Hccmt4'4i    opv^nnik: 
communicating  with    %\>>-x   of 
I  h'ft  lunif.     T/»ft  carotid  Ti<^l 


OF   THE   INTERNAL    CAROTID.  i8i 

On  analydiig  the  coses  in  which  the  tmnk  of  the  common  carotid  has  been 
li.^tiiied  on  the  distal  side  of  an  aneurism  of  the  root  of  that  vessel^  there  are 
«efienil  points  of  interest  that  arrest  onr  attention.  Thus  we  find  that  in  every 
(^att  the  tomonr,  immediately  on  the  ligature  being  tightened,  underwent  a 
cDQflderable  diminntion  in  its  balk,  with  corrugation  of  the  integuments 
entering  it,  and  considerable  subsidence  in  the  force  of  its  pulsations.  In  one 
i«e— that  of  Bush — respiration,  which  before  the  operation  had  been  attended 
vith  ^reat  difficulty,  became  easy  ;  and  in  two  others  inflammation  of  the  sac 
uok  phoe  ;  being  in  one  (that  of  Wardrop)  unattended  by  bad  consequences, 
uid  in  the  other  (Demme's  case)  followed  by  death.  It  is  not  safe  to  deduce 
tnr  general  conclusion  from  so  small  a  number  of  cases ;  yet  the  result  of  these 
j  so  oniform,  that  I  have  no  hesitation  in  stating  it  as  my  opinion  that, 
whether  we  regard  the  principle  on  which  this  operation  is  founded,  the  amount 
"f  loooeaB  which  has  hitherto  attended  it,  the  necessarily  fatal  result  of  these 
CHes  if  left  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a 
naeonaUe  hope  of  benefit,  the  Surgeon  is  justified  in  resorting  to  the  ligature 
'  f  the  tnink  of  the  common  carotid  on  the  distal  side  of  the  sac,  in  cases  of 
aneDiiffli  limited  to  the  root  of  that  vessel. 

The  tnmk  of  the  External  Carotid  is  so  short  that  it  seldom  becomes  the 
•eat  of  aDearism  without  involving  at  the  same  time  the  end  of  the  common 
aitenr  at  its  bifurcation.  It  may,  however,  become  aneurismal.  The  tumour, 
prenntiiifr  the  usual  signs  of  aneurism,  will  be  found  situated  under  the 
jinrie  of  the  jaw  and  above  the  level  of  the  cricoid  cartilage.  From  the  im- 
pcftant  nature  and  close  proximity  of  the  parts  surrounding  it,  the  pressure- 
eActi  iie  tenons  and  early.  By  pressure  on  the  hypoglossal  nerve  the  muscles 
f  f  the  oonesponding  side  of  the  tongue  may  be  paralysed,  so  that  when  pro- 
traded  the  tongue  is  turned  towards  the  affected  side.  Aphonia  and  dysphagia 
ure  leen  met  with  as  early  symptoms. 

The  treatment  consists  in  ligature  of  the  common  carotid  above  the  omo- 
bjoid.  After  this  operation  it  may  happen  that  pulsation  continues  faintly, 
"f  wpbo^j  returns  to  the  sac,  owing  to  the  freedom  of  enlarged  anastomoses. 
It  has,  therefore,  been  proposed  by  Morris  to  ligature  as  well  the  primary 
Inncfaea  of  the  external  carotid — a  project  certainly  difficult  in  execution 
and  pitpUbly  of  doubtfnl  utility. 

AUBUBIBM    OF    THB    XHTXBRAZi    GABOTID. 

The  Internal  Carotid  Artery  may  be  the  subject  of  aneurism  before  or  after 
-  has  paaaed  through  the  carotid  canal  and  entered  the  cavity  of  the  skull. 
Th»  tf  mpioms  of  these  two  classes  of  cases  differ  necessarily  in  almost  every 
^<pe^  as  likewise  do  the  termination  and  the  susceptibility  of  the  case  to 
fnrpfii  interference. 

Sttacfaaaal  Aaevrini. — ^When  an  aneurism  affects  the  trunk  of  the 
•'t^rnil  carotid  before  its  entrance  into  the  skull,  the  symptoms  presented  by 
:h»  diMtae  do  not  materially  differ  from  those  of  aneurism  at  the  bifurcation, 
"*  '>f  the  upper  part  of  the  common  carotid,  except  in  one  important  respect, 
»hich  irai,  I  believe,  first  pointed  out  by  Porter  of  Dublin — viz.,  the  tendency 
^  the  tmnofur  to  extend  inwards  towards  the  pharynx,  and  to  protrude 
v>*  timt  cavity.  The  reason  of  this  is  obvious;  when  we  consider  the 
vasKanad  relations  of  the  internal  carotid  artery,  we  at  once  see  that  its 
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pharyngeal  aspect  is  that  which,  if  one  may  so  term  it,  is  the  most  Ruperficial, 
and  that  between  it  and  the  surface  the  smallest  amount  of  soft  parts  inter- 
venes— nothing  lying  between  the  vessel  and  the  mucous  membrane  exa*pt 
the  thin  paper-like  constrictor,  some  lax  areolar  tissue,  and  the  superior 
laryngeal  nerve ;  whilst  externally  there  are  interposed  between  it  and  the 
integument  the  layers  of  the  cer\'ical  fascia,  the  margin  of  the  stemomastoid, 
the  digastric  stylo-hyoid  and  stylo-pharyngeus,  and  the  styloid  process,  and 
above  the  digastric  the  parotid  gland. 

When,  therefore,  dilatation  of  the  vessel  takes  place,  it  necessarily  has  a 
tendency  to  push  forwards  that  part  of  its  covering  where  it  meets  witli  lewst 
resistance ;  and,  this  being  to  the  pharyngeal  side,  more  or  less  prominence  will 
consefinently  he  found  in  this  ca\ity.  In  a  case  that  occurred  to  Syme,  this 
was  especially  well  marked,  the  aneurism  of  the  internal  carotid  simulating 
closely  an  abscess  of  the  tonsil.  In  two  cases  related  by  Porter  in  the  seven- 
teenth volume  of  the  Dublin  Journal  of  Medical  Science,  this  was  one  of  the 
most  marked  features  :  the  '*  appearances  of  the  tumour  (as  seen  by  the  mouth) 
were  most  alarming;  the  pulsation  could  be  distinctly  seen,  and  the  blood 
almost  felt  under  the  mucous  membrane ;  it  seemed  ready  to  give  way  and 
burst  into  the  mouth  every  moment." 

Tbbatmext. — ^The  treatment  of  these  cases  does  not  differ  from  that  (»f 
aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  part  of 
the  neck ;  but  we  are  not  in  possession  of  a  sufficient  number  of  facts  to  enable 
ns  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  inter- 
ference in  them  is  likely  to  be.  If  we  could  give  an  opinion  from  the  limited 
number  of  cases  at  present  before  the  profession,  we  should  feel  disponed  not 
to  entertain  a  very  favourable  opinion  of  the  result  of  the  Hunterian  operation, 
as  applied  to  aneurism  of  the  internal  carotid  outside  the  skull.  This  is 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mua)us  membrane 
of  the  mouth,  being  such  that  the  surrounding  tissues  do  not  exercise  a  suffi- 
cient amount  of  pressure  against  the  sac  after  the  ligature  of  the  vessel  to 
allow  the  efficient  deposition  of  lamellated  coagulnm,  and  consequent  occlusion 
of  the  artery  leading  into  it,  which,  in  accordance  with  the  principles  that 
have  been  laid  down  in  speaking  of  the  Hunterian  operation,  arc  necessary  to 
success. 

nfTRAnWAinATi  ahxxjbzsic 

Aneurisms  within  the  skull  may  arise  from  any  of  the  arteries  that  are  nivt 
with  in  this  situation,  though  some  are  much  more  liable  than  others  to  the 
occurrence  of  this  disease.  Of  G2  cases  noted  by  Sir  W.  Gull,  the  basilar 
artery  was  the  seat  of  disease  in  20  cases,  and  the  middle  cerebral  in  15.  lu 
8  of  the  remaining  cases,  the  internal  carotid  was  affected  as  it  lay  by  the  sella 
Tarcica ;  and  in  6  others  the  anterior  cerebral  artery  was  the  scat  of  aneurisnu 
The  vertebral  arteries  and  their  branches  were  affected  in  28  cases,  and  ihr 
carotids  and  their  branches  in  84. 

Causes. — The  causes  of  intracranial  aneurism  are  very  oliscure.  It  niiplit 
be  supposed  that  the  comparatively  small  diameter  of  the  arteries  within  tht- 
skull  would  render  them  little  liable  to  tlie  occnirence  of  spontaneous  anenhMiu 
were  it  not  that  the  anatomical  characters  and  physiological  relations  of  tL<x* 
ve8S(>ls  panlisjKJse  considerably  to  the  occurrence  of  this  affection ;  there  being 
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no  other  set  of  arteries  in  the  body  of  the  same  bLzc  aa  these  within  the  skull  in 
which  spontaneouB  anenriBiii  ta  fi^queutly  occotb.  This  can  be  accounted  for 
only  by  the  thinness  of  their  coats  and  want  of  an  external  fibrona  sheath  render- 
ing tbem  nnable  to  support  the  increased  tension,  to  which  they  are  occasionally 
nibject«d  in  consequence  of  the  alteration  in  pressure  of  the  cerebral  circala- 
tioo  at  different  periods,  the  result  of  some  variation  in  the  relative  quantities 
uf  the  different  fluids  within  the  skull,  or  of  determination  of  blood  to  the 
brain.  This  would  be  the  case  more  particularly  if  their  natural  elasticity  had 
aliudy  been  impttired  by  the  occurrence  of  degeneration  of  their  coats.  As 
these  changes  are  the  natural  consequences  of  advance  in  age,  we  shall  find  the 
hrodency  to  the  occurrence  of  this  disease  increase  with  advancing  years. 
Thns,  according  to  Sir  William  Quit,  of  58  cases  in  which  the  patient's  age  is 
•pyfsa,  only  1 2  cases  occurred  in  persons  under  tweuty-flve,  five  of  the  patients 
bemg  under  twenty ;  of  the  remaining  46  cases,  18  occurred  in  persons  under 
ffjTty ;  of  the  remaining  83,  29  were  met  with  between  forty  and  sixty 
and  4  in  persons  above  sixty.  Of  the  58  cases,  85  were  males,  and  23 
lenules.  Church  believes  that,  in  the  young,  intracranial  aneurism  is  due  to 
embolism. 

The  immediate  exciting  cause  of  the  disease  is  most  commonly  mvolved  in 
ofaacohty :  Bometimes  it  may  be  traced  to  a  blow  on  the  head,  to  a  fall  or  con- 
coniou,  or  to  excess  in  drinking ;  but  more  &equently  the  symptoms  manifest 
tbemaelrea  suddenly,  without  being  in  any 
way  attributable  to  such  external  influences, 
and  occur  in  vigorous  and  apparently  healthy 
posona. 

pATHOLOor. — Intracranial  aneurisms  are 
simoat  always  formed  by  the  nuiform  dila- 
ution  of  the  whole  of  the  cahbre  of  the 
artery — the  sacculated  variety  being  rarely 
met  with.  In  the  museum  of  University 
College  there  are,  however,  two  specimens  of 
aacctilated  aneurisms  of  the  cerebral  arteries. 
The  coata  of  the  arteries  in  this  situation 
being  very  thin,  and  unprovided  with  any 
external  fibrous  sheath  that  would  support 
the  impetus  of  the  blood,  rupture  of  the 
vend  would  occur  rather  than  partial  dila- 

tatmn,  if  one  portion  only  of  the  circum-  p^  <t3 -F,»ifor,n  Aneun.n.  «f  Ba.iu.r 
lerenoe    were    diseased.     Occasinally,    the  Aiterr  laid  uih-h. 

dihtatioD  is  fosiform,  extending  over  some 

length  of  the  artery :  this  form  is  probably  confined  to  the  basilar  artery 
(Fifr.  473). 

The  disease  would  appear  to  be  of  slow  growth,  and  the  sac  sometimes  be- 
oooa  filled  with  laminated  coagula  so  completely  as  to  occlude  the  orifice  of 
die  artery  from  which  it  springs. 

The  size  that  aneurism  in  this  situation  attains  before  death  results  is  some- 
timea  considerable  :  thus,  in  a  case  of  aneurism  j}f  the  basilar  artery,  that 
'lOctuTed  some  years  ago  at  the  University  Collie  Hospital,  the  tumour  was 
oariy  as  large  as  a  walnut ;  in  another  case,  tn  the  same  hospital,  it  some- 
wfatt  exceeded  this  Rise.     R.  W.  Smith,  in  the  Dublin  Journal  of  Medical 
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Science^  vol.  xxv.,  mentions  a  case  of  multilocular  aneurism  of  the  left  pos- 
terior cerebral  artery  as  large  as  a  small  apple ;  and  Serres,  one  as  large  as 
a  hen's  egg.  On  the  other  hand,  they  occasionally  prove  fatal  by  rupture 
whilst  still  of  very  small  size — not  larger  than  a  pea  or  a  nut. 

It  is  seldom  that  more  than  one  of  tibe  arteries  of  the  brain  suffer  aneurismai 
dilatation.  In  the  Museum  of  the  College  of  Surgeons,  however,  are  the  pre- 
parations (Nos.  1687  and  1688)  of  aneurismai  dilatation  of  both  internal  carotid 
arteries,  resembling  *Hwo  bulbs  about  five-eighths  of  an  inch  in  diameter, 
filling  up  the  hollow  on  each  side  the  sella  Turcica,  which  were  evidently 
dilatations  of  the  carotid  arteries  ;  and  from  their  being  filled  with  laminas  of 
coagulated  blood,  there  could  be  little  doubt  of  their  being  aneurisms  of  these 
arteries.  The  one  on  the  left  side  was  the  largest ;  that  on  the  right  side 
communicated  with  the  cavity  of  the  artery,  which  was  not  the  case  with  the 
other." 

A  case  occurred  in  University  College  Hospital  many  years  ago,  under  the 
care  of  A.  T.  Thomson,  in  which  a  somewhat  similar  condition  existed.  A 
man,  forty-nine  years  of  age,  had  fallen  on  his  head  some  months  before  ad- 
mission into  the  Hospital.  Since  then  he  had  been  garrulous,  silly,  and  very 
irritable — becoming  readily  intoxicated.  He  suddenly  became  comatose,  with 
vomiting  and  laborious  breathing  ;  he  could  close  both  eyes,  but  the  right 
pupil  was  dilated ;  the  left  side  was  paralysed.  He  was  treated  for  apoplexy, 
and  became  slightly  better,  but  died  in  ten  days  from  the  first  attack.  On 
examination,  an  aneurism  a  little  larger  than  a  hazel-nut  was  found  on  the 
trunk  of  the  right  carotid,  where  it  gave  off  the  middle  cerebral  artery, 
and  another  small  one  on  the  course  of  that  artery.  There  was  a  globular 
aneurism  on  the  corresponding  artery  of  the  opposite  side  ;  the  basilar  artery 
was  thickened,  white,  and  opaque,  as  were  also  the  other  larger  arteries  of 
the  brain  ;  there  was  softening  of  both  anterior  cerebral  lobes,  especially  the 
right  one. 

The  arteries  of  the  brain  are  very  commonly  healthy  in  these  cases.  Out  of 
four  instances  of  intracranial  aneurism  that  have  fallen  under  my  observation, 
the  other  vessels  of  the  brain  have  been  healthy  in  three  cases,  and  atheroma- 
tous in  but  one.  In  one  case  I  have  seen  aneurism  within  the  skull  associated 
with  aneurism  elsewhere — ^in  the  thoracic  aorta. 

Pressube-Effectb. — ^The  pressure  exercised  by  an  aneurismai  sac  situated 
within  the  skull  is  always  chiefly  directed  against  the  yielding  cei'ebral  substance, 
which  is  often  extensively  disorganized.  The  bones  of  the  skull,  however 
close  their  proximitity  to  the  sac  may  be,  frequently  escape,  and  seldom 
suffer  much.  This  peculiarity  in  the  effects  of  aneurism  in  this  situation  may 
be  partly  owing  to  the  very  dense  and  compact  character  of  the  inner  layer  of 
the  skull,  but  is  doubtless  principally  due  to  the  very  soft  and  yielding  nature 
of  the  contents  of  the  cavity.  Absorption  of  the  subjacent  bone,  however, 
sometimes  takes  place  to  a  limited  extent ;  thus  in  one  case  (Moore's)  the  body 
of  the  sphenoid  bone  was  indented  and  partially  absorbed. 

The  parts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  the  structures  that  principally  suffer  are  necessarily  those  seated 
at  the  base  of  the  brain,  ^nd  forming  the  floor  of  the  lateral  ventricles.  In 
Moore's  case,  one  of  the  optic  nerves  was  flattened  by  the  pressure  of  the  sub- 
stance of  the  anterior  lobe ;  the  lamina  perforata,  the  roots  of  the  olfactory* 
tract,  the  anterior  part  of  the  corpus  striatum,  and  a  considerable  quantity  of 
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^jng  'wlxifce  ixi.ai«tter  of  the  anterior  lobe,  were  removed.    In  a  case 

M^^t^  p^^r>  tlxe    jDortio  dura  of  the  right  side  was  paralysed  from  this 

^^<  ;,  W.    Smitii's   cftse,  the  floor  of  the  third  ventricle,  the  tuber 

^the  origins  of  ttie  optic  and  olfactory  nerves,  suflFered;  the  optic 


>  '^^^  hc  opP*^^^^®  sicle  ^w-as  flattened  and  softened. 

^•\  ^  changes  t^liAt;  take  place  in  the  cerebral  substance  as  the  result  of 

^^    .^ttant  lesions  may  be  met  with  as  the  effect  of  the  inteiTuption 

^^^^^^  ^tCB^nce  of    the  aneurism  oflfers  to  the  circulation  in  and  nutrition 

^^^^^tA^^^^ispt^eres-       Thus,  in.  the  case  of  aneurism  of  both  internal 

<ju^\Jaafc\i»*  alreaxiy  l>eeii  referred  to  as  occurring  at  University  College 

BuKDiu\,A)ia^^^^  ^liite  softening  of  both  the  anterior  cerebral  lobes  ;  and 

tj^g^eiiQi^i^  most    nxarkied   on  the  side  that  corresponded  to  the  largest 

«QeQriim,«a<i'K^^i^  conseciuently^  it  may  be  supposed,  the  greatest  amount  of 

A(igtnK:tioiitA)t\ie  circnlation  existed. 

Sympioss.— The   symptoms  of  aneurism  within  the  skull  are  extremely 

qoiyodl;  ^nd^mdee^L,  anenrism  of  large  size  may  exist  at  the  base  of  the  brain 

mihont  oocasioimig  any  symptoms  whatever.    An  interesting  instance  of  this 

uociirrei«tl!umT8ity  College  Hospital  m  1848.    A  man,  thirty-seven  years 

<*f  t|5e,^of  puAmonary  axK)plexy  and  chronic  pneumonia  of  the  left  lung, 

'^>iiKqiteQt  upon  the  preseure  of  an  aneurism  of  the  commencement  of  the 

^•-''yn^in^  soTta  on  tbe  pulmonary  veins  of  that  side.     On  examining  the 

hfttd  liter  death,  an  anenrism  of  the  basilar  artery  as  large  as  a  hazel-nut 

WM  met  with,  of  which  no  suspicion  had  been  entertained  during  life,  there 

haTin^  been  no  head-eymptoms  whatever;  the  sac  of  the  aneurism  was 

ry  thin,  and  there  was  much  atheromatous  degeneration  in  the  vertebral 


The  only  gymptoms  that  are  of  constant  occurrence,  when  this  disease  goes 
on  tD  a  &tel  termination,  are  those  of  hemiplegia  and  apoplexy.  These  may 
ai«De  OD  luddenly  without  any  previous  warning ;  or  they  may  be  preceded  by 
a  tnin  of  phenomena  indicative  of  the  existence  of  chronic  disease  within  the 
cnLoial  cavity. 

Tbe  moft  constant  of  these  phenomena  is  pain  ;  which  affects,  however,  great 
Y^aiiety,  both  in  extent  and  in  character.  It  may  be  diffused,  or  may  occupy  a 
fixed  point ;  it  may  be  continuous  or  intermitting ;  it  may  be  increased  by 
fnoTemeiit,  or  accompanied  by  peculiar  sensations,  as  of  pulsation  or  of  opening 
and  ahiiedii^^  tbe  top  of  the  cranium. 

The  tigfat  and  hearing  are  often  impaired.  Dimness  of  sight,  dilatation  of 
c«e  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
in  «eTerml  of  tbe  cases  recorded.  Gowers  states  that  intra-cranial  aneurisms  even 
«*f  lar^  size,  arc  not  as  a  rule  accompanied  by  any  associated  ocular  changes. 
X«tr  cki  they  often  cause  consecutive  changes,  unless  their  position  is  such  as 
U9  preM  upon  the  optic  nerves  ;  there  is  then  loss  of  vision  with  atrophy  of  the 
nerve  recognizable  by  the  ophthalmoscope.  If  the  aneurism  press  on  the 
cavenioiii  nnus,  there  may  be  some  fulness  of  the  retinal  veins,  but  this  is 
aioafly  only  temporary,  the  pressure  being  relieved  by  the  free  communication 
^«?tveeii  the  ophthalmic  and  facial  veins.  Optic  neuritis  is  rare  as  the  result 
«/  iotnKTaDial  aneurisms.  Ptosis  has  been  met  with  from  pressure  on  the 
third  nerve  by  anearism  of  the  posterior  conmiunicating  artery.  Buzzing 
aoiara  in  the  eara,  and  deafness,  are  not  uncommon  symptoms  ;  deafness,  more 
f«iticQlarlT,  i^peais  to  be  a  phenomenon  of  frequent  occurrence. 


i86  SPECIAL   ANEURISMS. 

The  patient  rarely  loses  the  power  of  articulation  and  of  deglutition  ;  im- 
pairment of  these  functions,  however,  has  been  met  with. 

There  may  be  paralysis  of  the  side  of  the  face,  shaking  palsy,  or  complete 
hemiplegia ;  or  fits  of  an  epileptic  nature  may  occur.  The  mental  condition 
may  undergo  changes  indicative  of  chronic  disease  of  the  brain.  There  may 
be  depression  of  spirits,  listlessness,  or,  as  was  noticed  in  the  case  above  related, 
the  temper  may  become  irritable,  and  the  patient  be  garrulous  or  silly.  In* 
sanity  has  been  noticed  in  one  case.  As  is  always  the  case  in  cerebral  affections, 
the  gastric  functions  are  often  impaired. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a  loud  rough  or 
"  whizzing"  noise  heard  on  the  application  of  a  stethoscope  over  one  side  of  the 
head,  and,  perhaps,  audible  to  the  patient.  This  sign,  however,  exists  in  but 
few  cases  ;  but  when  it  does  occur,  it  is  unquestionably  the  most  pathognomonic 
of  all.  I  am  not  aware  that  it  has  been  met  with  in  any  form  of  cerebral  disease 
except  intracranial  aneurism. 

Thus  it  will  be  seen  by  a  reference  to  this  list  of  symptoms  that,  with  the 
exception  of  the  whizzing  noise,  no  special  signs  are  i^brded  by  aneurisms 
within  the  skull,  which  will  enable  us  to  distinguish  between  the  sympton^ 
occasioned  by  their  presence  and  those  of  other  tumours  of  the  brain,  and  of 
organic  cerebral  disease. 

Very  frequently  no  premonitory  symptoms  manifest  themselves  ;  the  patient 
being  suddenly  seized  when  apparently  in  good  health,  with  apoplexy,  which 
terminates  rapidly  in  death. 

Causes  of  Death. — The  fatal  termination  may  occur  from  one  of  four 
causes. 

r.  The  tumour  may  exercise  such  pressure  tijxm  the  tchole  cerebral  mass  as  to 
occasion  death.  This  mode  of  termination  is  rare.  I  am  acquainted  with 
one  case  of  this  description,  which  is  reported  by  Ruschenbergen  The 
sjrmptoms  were  very  remarkable,  consisting  of  complete  hemiplegia  of  the  left 
side,  with  involuntary  antero-posterior  vibration  of  the  head  and  body,  and 
paralysis  agitans  of  the  right  leg.  The  patient  slept  heavily,  with  loud  snoring : 
he  ate  voraciously,  but  occasionally  had  considerable  diiticulty  in  deglutition 
and  articulation ;  his  intellect  was  clear,  but  very  slow.  After  death,  an 
aneurism  of  the  basilar  artery  as  large  as  a  pigeon's  tgg^  containing  an 
irregular,  very  hard,  dry  clot  of  blood,  was  found  pressing  on  the  pons  Varolii. 
The  sac  had  given  way  at  one  point,  extravasation  taking  place  into  the  salt- 
stance  of  the  pons,  which  was  softened,  and  of  a  bluish  colour. 

2.  The  most  fre(]uent  mode  in  which  death  takes  place  in  these  cases  it  by 
the  sudden  rupture  of  the  sac  and  extravasation  of  blood  into  the  cavity  of 
the  arachnoid  and  the  meshes  of  the  pia  mater  at  the  base  of  tlie  brain,  or  ii)t<» 
the  lateral  ventricles — either  from  the  aneurism  projecting  into  them  and  thta* 
giving  way,  or  rupturing  into  these  cavities  by  breaking  down  the  interveuni}: 
cerebral  substance  (Figs.  474,  475).  When  this  mode  of  termination  occurs, 
there  are  occasionally  no  warning  nor  premonitory  symptoms  of  impending 
danger ;  the  patient,  when  apparently  in  good  health,  being  struck  down  by  an 
attack  of  apoplexy  which  is  speedily  fatal.  More  frequently  a  aeries  of  thuse 
symptoms  that  have  already  been  mentioned  as  attending  many  cases  of  thi.H 
disease,  precede  the  fatal  event  for  a  longer  or  shorter  time.  Wlicn  rupture  of 
the  sac  and  extravasation  of  blood  take  place,  death  is  inevitable  ;  at  least,  I 
am  not  acquainted  with  any  case  in  which  the  appearance  found  after  death 
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ci'tiverud  me  to  the  belief  that  the  patient  had  even  temporarily  recoTerod 
from  this  conditioo. 

Deith  from  rnptare  of  the  sac  appears  to  be  most  frequent  in  younger  stib- 
JKts.  In  the  later  period  of  life,  aneurism  is  commonly  associated  with 
uberoDutous  disease  of  the  vessels  generally,  which  may  cause  death  by 
si-flaung  and  efTosion  of  blood.  According  to  Gull,  of  20  cases  occurring  iu 
\i3»SD»  under  tbirty-fiTe  yeat^  of  age,  1(1  (or  80  per  cent.)  were  fetal  from 
rapinre  of  the  sac  ;  while  in  37  cases  over  thirty-five,  death  occurred  from  this 
iTiiue  in  only  14,  or  38  per  cent 

X  Death  may  result  from  another  cause  than  the  pressure  of  the  anenrismal 
«c  (v  its  rupture  and  the  extravasation  of  its  content*— viz.,  from  aoflenmg  of 
ti^  nb$lanee  of  the  brain  to  a  greater  or  less  extent,  in  consequence  of  the 
'  Utroctiou  offered  to  the  passage  of  the  blood  through  the  anenrismal  vessel. 


\  imbeddRl  in  lulMtaikCA  of  Ueliii- 


Iq  the  cue  of  aneurism  of  l)oth  carotids,  already  mentioned  as  having  occurred 
«t  CnrvCTsity  College  Hospital,  this  was  the  case  ;  both  anterior  cerebral  lobes 
*ere  alfected  with  white  softening,  and  this  condition  was  especially  observable 
■-1I  that  Bfk  on  which  the  aneurisin  was  tai^r. 

4.  Lutly,  death  may  be  produced  by  the  mere  irritatioii  occasioned  by  the 
pnsRm  of  one  or  more  anenrismal  tumours  within  the  cranium.  Of  this  an 
iDbnstiDg  example  is  afforded  by  the  history  of  a  case  of  aneurism  of  both 
inbfTnal  tmrrttids,  contained  in  the  Mnseum  of  the  College  of  Surgeons,  and 
f"!««d  by  Sit  G.  Blane  in  the  Transartuma  of  Ihe  Society  for  Ote  TmprotenunI  of 
HfHtaland  (Ttirurgical KnoivUdgt,  vol.  ii.  p.  192.  In  this  case  the  patient, 
"  Uy  iged  C9.  bad  gnficred  for  four  yean  &am  attacks  of  giddiness,  headache, 
*ii«l  imperfect  vision  ;  about  sixteen  months  before  her  death  she  became 
inauK,  recovered,  and  then  relapsed  twice  into  the  same  state.  After  having 
'i^wned  her  aenses  for  some  mouths,  she  became  affected  with  giddiness,  red- 
araof  the  eyes,  and  violent  maniacal  delirium,  which  continuing  for  some 
"fb  caosed  her  death. 

After  death  the  following  appearances  were  found.  "  Upon  examining  the 
''•It,  there  was  no  appearance  in  the  brain  itself  that  conld  in  any  way  accoant 
I-iT  the  symptoms.    Tberewas,  indeed,  a  greater  quantity  of  fluid  than  common 
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in  the  ventricles,  and  the  surface  of  it  was  moister  than  it  is  usuallj  found  in  a 
sound  state  ;  but  in  all  other  cases  which  have  occurred  to  me  of  organic 
affections  of  the  brain  proving  fatal,  except  those  which  are  sudden,  such  as 
apoplexy,  there  has  been  a  preternatural  quantity  of  fluid  in  its  ventricles. 
There  were  also  spicula  of  bone  in  the  membrane  fonning  the  falx.  The  inner 
substance  of  the  crura  cerebri  was  of  a  brown  colour,  and  more  tender  than 
natural.  The  optic  nerves  were  smaller  than  natural,  as  if  they  had  been 
wasted.    The  septum  lucidum  was  more  than  usually  dense. 

"  But  the  morbid  appearance  in  this  case,  which  was  so  singular,  and  to 
which  the  symptoms  of  complaint  seemed  chiefly  referable,  was  two  bulbs,  about 
five-eighths  of  an  inch  in  diameter,  filling  up  the  hollow  on  each  side  of  the 
sella  Turcica,  which  were  evidently  dilatations  of  the  carotid  arteries,  and. 
from  their  being  filled  with  laminas  of  coagulated  blood,  there  could  be  no 
doubt  of  their  being  aneurisms  of  these  arteries.  The  dissection  was  made  by 
Mr.  Hunter,  assisted  by  Mr.  Home,  in  the  presence  of  Dr.  Jenner  and  myself, 
and  all  concurred  in  the  opinion  that  these  tumours  were  aneurisms.  The  one 
on  the  left  side  was  the  largest.  That  on  the  right  side  communicated  with 
the  caWty  of  the  artery,  which  was  not  the  case  with  the  other." 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  is  usually 
little  to  be  done,  the  nature  of  the  case  not  being  suiBciently  obvious  in  the 
majority  of  instances  to  justify  active  measures.  Should,  however,  the  loud 
rough  whiz  be  distinctly  audible  over  one  side  of  the  head,  more  especially 
about  the  base  of  the  skull,  or  by  application  of  the  stethoscope  to  the  ma8t4>i(I 
process,  and  should  symptoms  of  cerebral  compression  begin  to  manifest  them- 
selves,  ligature  of  the  carotid  artery  on  the  affected  side  may  with  propriety  b«' 
practised.  This  has  been  done  successfully  in  a  most  interesting  and  instrut*- 
tive  case  of  intracranial  aneurism  by  Coe  of  Bristol ;  and  unsucccssfiilly  in  oiu* 
at  University  College  Hospital,  by  Berkeley  Hill,  in  which  death  took  place  from 
haemorrhage  from  the  seat  of  ligature. 

JHTBAOBBXTAZf  AHXUBXBIC. 

"  Intraorbital  Aneurisms"  were  for  a  long  time  considered  by  Surgeons  to 
be  of  the  nature  of  erectile  tumours  ;  but  the  error  of  this  opinion  waa  pointed 
out  by  Busk,  and  subsequently  by  Nunneley,  who  conclusively  showed  that 
except  in  those  very  rare  cases  in  which  a  pulsating  tumour  of  the  orl>it  is 
congenital,  or  has  appeared  shortly  after  birth,  or  is  associated  with  mevuid 
tissue  developed  in  the  eyelids,  it  must  be  looked  upon  as  being  due  in  the  viua 
majority  of  cases  to  the  presence  of  an  aneurism  or  aneurismal  varix  at  the 
back  of  the  orbit.  These  views  have  been  fully  confirmed  by  Rivington  in  his 
exhaustive  paper  founded  on  78  recorded  cases  of  pulsating  tumour  of  the  orbit 
collected  from  various  sources,  and  including  one  veiy  interesting  case  of  his 
own.  The  vessel  affected  appears  to  lie  in  some  instances  the  ophthalmit* 
artery  itself;  in  other  instances  it  would  appear  that  the  tumour  is  developed 
within  the  cranium,  springing  from  the  carotid  artery,  the  ophthalmic  beinc 
but  secondarily  affected.  Delens  of  Paris  has  recorded  three  cases  verified  b\ 
post  mortem  examination,  in  which  the  symptoms  arose  from  an  artcri<»* 
venous  aneurism  affecting  the  carotid  arteiy  in  the  cavernous  sinus. 

Caubes.— The  causes  of  intraorbital  aneurism  are  in  some  cases  very  obacuiv ; 
in  others,  it  e\idently  and  directly  has  originated  fh>m  a  blow  upon  the  head. 
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In  the  fint  class  of  cases,  where  the  disease  has  been  of  spontaneous  origin,  the 
|tttient  has  snddenlv  felt  a  crack  or  snap  in  the  orbit,  like  the  "  crack  of 
A  whip^"  or  the  "snap  of  a  gun,"  and  the  disease  has  then  developed 
uTBdnailjr.  In  the  traumatic  cases,  the  blow  upon  the  head  has  usually  been 
:^rere,  attended  in  some  instances  with  symptoms  of  fracture  of  the  anterior 
part  of  the  imse  of  the  skull.  In  several  cases  it  has  arisen  from  penetrating 
woQndB  of  the  orbit  as  from  sticks  or  small  shot. 

Of  the  73  cases  collected  by  Eivington,  82  were  idiopathic  and  41  traumatic, 
nf  the  idio}>athic  cases  two  were  congenital,  probably  genuine  specimens  of 
ir^  aneurism,  the  mean  age  of  the  rest  was  43,  the  oldest  being  69.  The 
■jean  age  of  the  traumatic  pases  was  between  30  and  31,  the  extremes  being 
11  aod  72.  The  spontaneous  cases  were  most  commonly  in  women :  thus,  of 
">)  caaes  in  which  the  sex  is  recorded  21  were  females.  The  traumatic  form 
.« most  conmion  in  men,  the  number  being  31  males  to  10  females.  Amongst 
:he  idiopathic  cases  15  occurred  on  the  right  side,  13  on  the  left,  and  2  on 
}<i>tii  odea ;  of  40  traumatic  cases,  10  were  on  the  right,  27  on  the  left,  and  3 
t^n  both. 

SYXProxs. — The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
ii  load  nap  or  crack  in  the  orbit  or  head.  This  is  followed  by  congestion  of 
ilie  ooajoiictiva,  difficulty  in  opening  the  eyelids,  a  feeling  of  tension,  and  in 
4)iiie  instuioes  severe  pain  in  and  around  the  orbit.  Loud  whizzing,  bewilder- 
iiu;  QOiMs  are  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
inng  down.  In  traumatic  cases,  a  persistence  of  congestion  of  the  conjunctiva 
v^ith  redneflB  and  some  oedema  of  the  eyelids,  and  the  occurrence  of  noises  in 
f  ^jf  head,  are  usually  the  first  indications  of  the  mischief  that  has  occurred.  In 
I.'.'  cases,  after  a  time,  the  eyeball  becomes  unduly  prominent,  and  pulsation  of 

•  tlirillin^  vibratory  character  can  be  felt  in  the  orbit :  on  the  application 
•*f  the  ear,  a  loud  whizzing  bruit  is  discernible,  which  extends  widely  over 
t  >  aide  of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  of 
'  f.noic  congestion  ;  chemosis  occurs,  the  cornea  becomes  opalescent,  the 
"pttiiia  homoar  tnrbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsa- 
':<m  are  diminished  or  cease  on  compressing  the  carotid  artery  of  the  side 
ilTected. 

PsoGSO^ia. — I  think  it  is  still  doubtful  what  would  happen  in  a  large 
!juinherof  these  cases,  if  the  disease  were  left  to  itself  without  operation.  It 
nivg^  be  sappoeed  that  it  would  probably  have  a  fatal  termination  ;  that 
r^^ptore  wooU  take  place  either  into  the  cranial  cavity  or  externally,  and  that 

•  iddeo  death  would  occur.  That  this  has  occasionally  taken  place  is  proved 
i>5  recorded  cases,  but  it  is  by  no  means  a  necessary  consequence  of  the 
diaeaae.  I  was  consulted  at  the  end  of  186;')  by  a  gentleman  about  44  years 
'•f  i^  who,  in  consequence  of  a  fall  on  the  head  a  few  months  previously, 
^<ad  been  attacked  with  symptoms  of  aneurism  of  the  left  orbit  in  the  most 
iiarked  zoannen  The  bruit  and  the  pulsation  were  very  loud  and  distinct. 
T\it  «Tel«I]  was  greatly  protruded,  the  conjunctiva  and  eyelids  were  con- 
T:^^  aod  swollen.  Greaves  of  Burton,  with  whom  I  saw  the  case,  agreed 
«'th  me  in  ni^ng  ligature  of  the  carotid  artery  as  the  only  means  of  cure. 
!■»  this  the  patient  would  not  consent,  and  preferred  taking  his  chance.  By 
'*>iiti<Ai  to  habits  of  life,  abstinence  from  stimulants,  and  ordinary  medical 
'.>atjiient,  the  tamour  subsided,  the  eye  retreated  within  the  orbit,  and  the 
'nnpiums  diminished  greatly ;  so  that,  at  the  end  of  fourteen  months  from 
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t]ie  time  when  I  first  saw  him,  I  understand  that  thej  had  to  a  very  great 
extent  disappeared. 

But  there  is  reason  to  believe  that  all  the  signs  of  intraorbital  aneurism  may 
entirely  disappear,  the  disease  undergoing  a  spontaneous  cure.  Collard  relates 
the  case  of  a  man  41  years  of  age,  who,  in  consequence  of  a  fall  on  the  liock 
of  his  head  by  which  he  was  rendered  insensible,  was  gradually  seized  with 
symptoms  of  aneurism  of  the  left  orbit ;  bruit,  pulsation,  diplopia,  and  pro- 
trusion of  the  eyeball,  together  with  congestion  of  the  eyelids,  being  most 
marked.  After  the  disease  had  continued  for  a  considerable  length  of  time, 
the  patient  was  put  upon  a  course  of  purgatives,  with  a  calomel  and  l>ella- 
donna  pill  daily,  and  cold  lotions  to  the  forehead.  Under  this  treatment  the 
symptoms  gradually  subsided,  and  in  three  years  and  a  half  from  the  com- 
mencement of  the  disease  had  entirely  disappeared.  Collard  believes  that  in 
this  case  there  was  a  dilatation  of  the  ophthalmic  artery  and  its  branches,  aris- 
ing from  and  maintained  by  a  morbid  state  of  the  ophthalmic  ganglion,  which 
furnishes  vaso-motor  filaments  to  the  arteries  of  the  eye.  This  ganglion  he 
believes  to  have  been  injured  by  contre-coup,  and  to  have  remained  in  an 
abnormal  state,  which  produced  dilatation  of  the  wall  of  the  ophthal- 
mic artery  and  its  branches,  increase  of  the  pulsations  and  the  otlier  symptoms 
which  have  been  described  above.  It  is  evident  from  these  cases  that  a  grave 
prognosis  should  not  be  hastily  given,  as  it  is  only  by  watching  the  case  that 
a  correct  conclusion  can  lie  arrived  at.  If  the  protrusion  of  the  eyeball  con- 
tinues to  increase,  and  the  globe  itself  begins  to  suffer,  and  vision  is  lost,  the 
prognosis  becomes  grave  and  the  case  is  one  requiring  surgical  treatment.  If 
there  is  no  increase  of  the  symptoms  after  some  months'  observation,  the 
patient  may  be  left  to  nature  unless  the  annoyance  of  the  disease  is  so  gn^at 
that  an  attempt  to  give  relief  becomes  necessary, 

PATHOixxiV. — The  essential  featui'es  of  so-called  intraorbital  aneurism  or 
pulsating  tumour  of  the  orbit,  may  arise  from  more  tlian  one  pathological 
condition.  Ri^ington  has  collected  12  fatal  cases  in  which  the  diseased  part^ 
were  examined  after  death.  In  one  only  (Guthrie)  was  an  aneurism  found  in 
the  orbit.  In  this  case  the  disease  was  double,  and  there  was  a  circnmscrilied 
aneurism  on  each  ophthalmic  artery.  In  three  cases  no  arterial  disease  wiut 
found :  in  one  of  these  (QCtlingeu)  there  was  obliteration  of  some  of  the  veins 
of  the  orbit  from  old  inflammatory  mischief,  in  the  other  two  (Boi^man  and 
Aubrey)  there  was  obstruction  to  the  passage  of  blood  from  the  orbit  thmugh 
thrombosis  of  the  intra-cranial  sinuses.  In  one  (Nunneley)  there  was  a  circum- 
scribed aneurism  of  the  ophthalmic  artery  before  it  entered  the  orbit ;  in  threi* 
(Baron,  Gendrin,  and  Nunneley)  rupture  of  an  aneurismal  internal  carotid  inUy 
the  cavernous  sinus  was  found ;  in  one  (Wccker)  simple  dilatation  of  the 
carotid  in  the  cavernous  sinus  was  the  cause  of  the  disease,  and  in  the  remain- 
ing three,  recorded  by  Delens,  an  aneurismal  varix  of  the  carotid  arteiy  an<l 
cavernous  sinus  was  found.  These  three  were  all  the  result  of  injuiy,  one 
arising  from  a  direct  wound  from  the  point  of  an  nmbrella  thrust  into  thi* 
opposite  orbit,  and  the  other  two  from  severe  blows  on  the  hea<i,  proliably 
accompanied  by  fracture.  No  case  of  aneurism  by  anastomosis  of  the  orbit 
has  been  demonstrated  by  post-mortem  examination,  but  there  is  strong  rraftm 
to  believe  that  two  cases  which  have  l)een  recorded  of  congenital  origin 
were  of  this  nature.  The  earlier  observers  supposed  all  cases  to  lie  due  to 
aneurism  by  anastomosis.    The  fallacy  of  this  opinion  was  first  pointed  out  bv 
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Bnsk^  who  referred  the  symptoms  to  a  rapture  of  the  ophthalmic  artery  and 
the  development  of  a  circmnscribed  traumatic  aneurism  of  that  vessel ;  this 
ulso  has  not  iK'en  demonstrated  by  post-mortem  observation.  Nunneley 
d«4ibted  the  correctness  of  this  view,  and  referred  the  symptoms,  in  some  cases^ 
u>  a  pecoliar  vascular  condition  of  the  parts,  dependent  more  upon  an  affection 
()f  the  veins  than  the  arteries,  and  somewhat  analogous  to  what  takes  place  in 
the  exophtliahnos  of  bronchocele.  He  pointed  out  also  that  in  other  cases  an 
ueorism  exists,  but  that  it  is  not  in  the  orbit,  but  behind  it  in  the  cavernous 
snos.  In  these  latter  cases  he  showed  that  the  prominence  of  the  eyeball  is 
doc  to  distension  of  the  veins  of  the  orbit  from  obstruction  to  the  return  of 
iilood,  and  the  pulsation  is  communicated  to  these  distended  veins  by  the 
ineorism  in  the  cavernous  sinus.  This  view  is  fully  confirmed  by  the 
prut-mortem  records  quoted  above.  In  those  cases  in  which  nothing  beyond 
obetniction  to  the  return  of  blood  tlurough  the  cavernous  sinus  and  conse- 
qnmt  dilatation  of  th(^  orbital  veins  has  been  found  the  cause  of  the  pulsation 
id  Dot  BO  evident.  In  other  cases  it  is  perhaps  possible  that  some  derangement 
*i  the  vaso-motor  influence  of  the  sympathetic  may  really  occasion  the 
symptoms  of  increased  vascular  activity  that  are  so  characteristic  of  the 
dittaee. 

The  ttoondary  phenomena  that  are  observed  in  these  cases,  such  as  conges- 
tion of  the  eyelids,  of  the  palpebral  and  ocular  conjunctivae,  amounting  even 
Ui  cbenxns  in  many  cases,  and  the  muddiness  of  the  aqueous  humour  and 
lens,  urt  doubtless  due  to  an  interference  with  the  return  of  blood  from  these 
pafi«  cimmgh  the  ophthalmic  vein,  to  the  consequent  congestion  of  the  smaller 
veaieis  and  to  eflPhsion  of  serum  into  the  subconjunctival  areolar  tissue.  The 
procmsion  of  the  eyeball  is  due  to  the  vascular  tumour,  whatever  its  precise 
riatore  may  l)e,  and  the  derangement  in  vision  to  an  alteration  in  the  axis  of 
the  eye  conseqaent  on  this  extrusion.  It  is  remarkable  that  the  bruit  in  these 
CMei  ihoold  be  so  loud,  not  only  to  the  patient's  own  senses,  but  to  the  ear  of 
the  Sargeon ;  and  this  can  be  account^  for  only  by  the  proximity  of  the 
cranial  lione8»  which  may  act  as  conductors  of  sound. 

DiiGsosis. — ^The  Diagtwsia  of  pulsating  tumour  is  sufficiently  easy,  but  it 
is  jntt  as  difBcnlt  to  determine  accurately  the  cause  of  the  disease.  It  is  pro- 
IttUe  that  nearly  all  the  traumatic  cases  are  due  to  aneurismal  varix  of  the 
canjcid  artery  and  cavernous  sinus.  The  sudden  onset  of  the  disease,  with  a 
cnrk  or  snap  in  idiopathic  cases,  would  lead  to  a  presumption  that  a 
unafl  aneurism  of  the  carotid  had  given  way  into  the  sinus.  Congenital  cases 
are  prr>faably  anenrisms  by  anastomosis.  Beyond  this  accurate  diagnosis  of 
the  pathdopcal  condition  is  hardly  possible.  The  disease  most  likely  to  be 
mistaken  for  an  intra-orbital  aneurism  is  a  pulsating  sarcoma  of  the  bones  of 
the  ortHt.  In  this,  however,  the  pulsation  is  less  expansile  and  the  peculiar 
kiinh  bniit  is  wanting. 

TaEiTMiaiT. — The  results  of  the  cases  that  have  been  referred  to  above,  the 
anomainty  in  which  we  often  are  as  to  the  real  pathology  of  this  disease,  and 
trie  ootainty  that  in  some  instances  at  least  there  is  no  true  aneurismal 
uuQoor,  would  justify  the  Surgeon  in  ha\dng  recourse  to  medical  treatment, 
Aiiitd  by  digital  compression  of  the  carotid,  and,  perhaps,  the  application  of 
me  to  the  forehead,  before  proceeding  to  operate.  That  these  means  are 
wnmfinaXVf  snccessfnl,  there  can  be  no  doubt.  Gioppi,  of  Padua,  has 
i^ronied  a  case  in  which  an  intraorbital  aneurism  of  great  severity  was  cured 
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by  intermittent  digital  compression.  The  compression  was  kept  up  for  periods 
of  a  minute  or  two  with  frequent  intervals  ;  pressure  continued  for  more  than 
one  minute  caused  fainting.  It  was  cured  in  four  days.  Vanzetti  and  Scarra- 
muzza  have  published  another  casd,  in  which  intermittent  digital  compression 
was  kept  up  for  five  minutes  at  a  time.  The  case  was  completely  cured  at  the 
end  of  compression  during  seven  hours  and  twenty  minutes,  spread  over 
eighteen  days. 

Rivington  has  collected  16  cases,  including  those  just  mentioned,  in  which 
digital  compression  has  been  adopted.  Of  these,  5  were  idiopathic  and  1 1 
traumatic.  Two  idiopathic  and  one  traumatic  were  cured,  in  the  rest  no 
benefit  resulted  from  the  treatment.  Instrmnental  compression  has  been 
tried  in  four  cases  without  result.  Galvano-pimcture  has  l)een  tried  twice, 
once  it  failed  and  once  it  was  fatal.  Coagulating  injections  have  l)eeu 
used  four  times.  In  all  the  disease  was  traumatic.  The  substance  used  was 
l)erchl()ride  of  iron  in  three  cases,  two  of  which  were  cured  and  one  derived  no 
benefit.  In  the  fourth  cai^e  a  solution  of  lactate  of  iron  was  injected  and  the 
patient  was  cured.  In  spite  of  this  success  the  injection  of  coagulating  fluids 
into  a  dilated  vein  in  which  it  is  impossible  temporarily  to  aiTest  the  flow  of 
blood,  can  hardly  be  regarded  as  a  safe  proceeding.  When  medical  treatmenc 
and  compression  have  failed  in  producing  a  decided  impression,  the  only 
course  left  for  the  successful  treatment  of  the  disease  is  the  application 
of  a  ligature  to  the  common  carotid  of  the  side  affected.  This  operation 
has  been  highly  successful.  Rivington  has  collected  44  cases  in  which  it  hui 
been  performed,  1 8  idiopathic  and  26  traumatic.  Of  the  idiopathic  cases  «i 
died  and  lo  recovered  ;  of  these  15,  12  were  cured,  in  8  nsion  was  restored, 
in  8  it  was  not  regained,  and  in  one  the  effect  in  this  respect  is  not  mentioned. 
The  remaining  8  cases  were  benefited  by  the  operation.  Of  the  26  traumatic 
cases,  3  died  and  23  recovered.  Of  the  23,  14  were  cured,  1  by  subsequent 
injection.  Vision  was  not  regained  in  4.  In  5  the  operation  fiiiled,  2  of 
these  were  subsequently  cured  by  ligature  of  the  opposite  artery.  Pour  were 
|)artially  cured  and  one  relapsed  after  apparent  cure. 

In  a  very  interesting  case  which  I  saw  in  Velpeau's  wards  in  1839,  both 
orbits  were  affected  ;  and,  as  pressure  on  the  right  carotid  arrested  the  pulsa- 
tion and  bruit  in  both,  that  artery  was  tied.  But  though  the  disease  was 
cured  in  the  left  orbit  by  this  operation,  and  temporarily  arrested  in  the  rinrht, 
it  reappeared  in  the  latter  situation,  and  was  eventually  cured  here  by  the 
ligature  of  the  left  carotid. 

AWURIflM  or  THS  BUBOXa^TXAH  ABTBBT. 

Aneurisms  of  the  Subclavian  occur  in  order  of  frequency  bct\i*een  those  of 
the  carotid  and  of  the  brachio-cephalic  arteries.  They  are  most  frequently 
met  with  on  the  right  side,  in  the  proportion  of  about  three  to  one  ;  and  this 
would  ap]>ear  to  be  in  a  great  measure  dependent  on  their  being  occasioned  l»y 
diret^t  violence,  or  by  repeated  or  prolonged  exertion  of  the  arm  ;  thus  they 
commonly  occur  from  falls,  blows  upon  the  shoulder,  or  excessive  fktigue  of 
this  extivmity.  From  the  fact  of  the  aneurisms  arising  from  external  violenct', 
we  should  expect  to  meet  with  them  most  frecjuently  in  males,  and  this  wt*  do 
in  a  remarkable  manner.  Of  120  cases  collected  bv  Poland,  onlv  11  oocnmHi 
in  females,  and  in  4  of  these  instances  the  disease  resulted  from  injury  ;  in  :f 
casw,  both  arteries  were  aflected.    Tlie  disease  may  be  seated  in  any  part  of 
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tlie  resEiel  on  the  right  side,  thongh  most  commonly  it  is  not  dilated  nntil 
ufler  it  has  passed  beyond  the  anterior  scalenus.  On  the  left  side  aneurism 
n-rer  ocean  before  the  artery  has  emerged  from  the  thorax  ;  and  then,  as  on 
the  ri^ht,  it  most  commonly  happens  in  the  third  part  of  the  course  of  the 
v€98eL  Sabclavian  aneurism  may  occur  at  any  age  above  21.  It  is  most 
<^»mmon  in  middle  life;  and,  according  to  Poland,  is  three  times  more 
Ihrqnent  in  England  than  in  any  other  country. 

STXPTOM& — An  aneurism  of  the  subclavian  artery  is  characterized  by  a 
poiatiBg  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
i«ie  of  the  posterior  inferior  triangle  of  the  neck,  immediately  above  the 
(iiricte.  If  it  be  small,  it  will  disappear  behind  this  bone  on  the  shoulder 
t»4D?  raised  ;  as  it  increases  in  size,  it  fills  up  the  whole  of  the  space  between 
tik:  daTiele  and  the  trapezius,  often  attaining  a  very  considerable  bulk.  In 
-msegoenoe  of  the  pressure  which  it  exercises  on  the  brachial  plexus  of  nerves 
rlrre  is  pain,  often  attended  by  numbness,  and  extending  down  the  arm  and 
lingers,  nsoally  with  some  weakness  of  these  parts.  In  some  instances  there  is 
A  itpssmodic  affection  of  the  diaphragm,  owing  to  irritation  of  the  phrenic 
Dr^rre.  The  external  jugular  vein  is  commonly  distended  and  varicose; 
fodana  of  the  hand  and  arm  may  be  present.  The  tumour  does  not  increase 
rapidly  in  size,  owing  to  its  being  tightly  compressed  by  the  surrounding 
jtfts ;  and.  as  the  disease  never  extends  inwards,  it  does  not  interfere  with 
the  tnchea  or  cesophagns.  In  some  cases  it  has  been  known  to  extend 
fi'/wnwaids  and  backwards,  so  as  to  implicate  the  pleura  and  the  summit  of 
chehmg. 

DuGKOSis.— The  diagnosis  of  subclavian  aneurism  is  usually  easy,  and 
:*reientB  no  point  of  a  special  character.  Mayo,  however,  mentions  a  case 
X  whidi  an  exostosis  of  the  first  rib  pushed  forward  the  subclavian  artery  in 

*  '4i  a  way  as  to  canse  it  to  simulate  an  aneurism,  and  eventually  to  arrest  the 
j'jkation  in  it. 

RESULTa — ks  a  subclavian  aneurism  increases  in  size,  it  may  become 
i.fosed,  and  burst  either  externally  or  into  the  pleural  sac.    A  spontaneous 

*  ir^  has  more  frequently  occurred  in  this  than  in  any  other  external  aneurism. 

Tekatxzst. — ^The  treatment  of  subclavian  aneurism  is  in  the  highest  degree 
antttwfict'iry.  Compresnon  on  fhs  cardiac  aide  can  be  employed  only  when 
ilie  vterj  is  so  irr^ularly  distributed  that  it  rises  sufficiently  high  in  the 
Tj^  to  admit  of  pressure  being  applied  between  the  scalenus  and  the  sac. 
>och  a  combination  of  irregular  anatomical  distributions  with  aneurism  must 
f  neconty  Ije  excessively  rare ;  but  in  one  case  in  which  it  occurred,  Poland 
•t'Yveded  in  eifecting  a  cure  by  digital  compression,  kept  up  for  ninety-six 

*  ^vm  The  tumour  then  was  smaller  and  harder,  but  still  pulsated.  The 
pttioit  left  the  Hospital,  and,  at  the  end  of  a  month,  the  tumour  was  found  to 
!i»ve  beoome  solid,  and  to  have  ceased  to  pulsate.  The  number  of  cases  in 
vhich  oomprearion  is  possible,  may  perhaps  be  increased  by  performing  the 

ftf-ndnn  imder  prolonged  anaesthesia. 

Inr0ci  Pressure  on  the  sac  has  succeeded.    It  has  been  tried  in  three  cases, 

»"  in  all  aaoceflsfully.    Warren  of  Boston  made  the  pressure  by  means  of  a 

V  dit ;  and  Comer  of  Poplar,  by  means  of  a  leathern  cup  moulded  to  the 

«Tf  Hing.    The  attempts  at  obtaining  consolidation  of  the  tumour  by  consHtU" 

'««/  m^an»  or  by  galvano-jntnciure^  have  hitherto  failed,  except  in  some  very 
r»  iofltanoes.    A  case  is  reported  by  Teatman  of  the  cure  of  subclavian 
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aneurism  bj  Yalsalya's  plan  in  eighteen  months.  Galvaruhpuneture  has  been 
tried  five  times,  but  only  once  with  success — in  a  case  under  the  care  of 
Abeille.  Three  cases  have  been  successfully  treated  by  Ijangenbeck  of 
Berlin,  and  one  by  Dutoit  of  Bern,  by  the  subcutaneous  injeefion  of  ergotin  into 
the  integuments  over  the  tumour.  Manipulation,  as  recommended  by  Fer- 
gusson,  has  been  tried  five  times  (Holmes)  ;  once  in  the  hands  of  Little  suc- 
cessfully, once  by  Fergusson  with  partial  success,  and  in  the  three  remaining 
eases  without  any  advanti^e.  The  treatment  undoubtedly  deserves  a  further 
trial  in  these  cases,  when  we  consider  the  extreme  danger  of  the  disease  and 
the  great  want  of  success  that  attends  other  means  of  cure. 

Ligature  of  the  brachio-cephalte,  and  of  the  subclavian  itself,  internal  to, 
behind,  and  beyond  the  scalenus  anticus^  has  been  practised  for  the  cnre  of  this 
form  of  aneurism ;  it  has  likewise  been  proposed  to  apply  the  distal  operation 
to  the  treatment  of  this  disease,  and  to  amputate  at  the  shoulder-joint. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the  tracheal 
side  of  the  scalenus,  there  is  no  way  in  which  the  flow  of  blood  through  it  can 
be  arrested,  except  by  the  ligature  of  the  brachio-cephalic  artery.  When  it  is 
situated  beyond  the  scalenus,  or  even  behind  it,  ligature  of  the  vessel  has  been 
practised  in  the  first  part  of  its  course  before  it  reaches  this  muscle.  Fur 
subclavian  aneurism  on  the  left  side,  in  these  situations,  no  operation 
conducted  on  the  Hunterian  principle  would  be  practicable. 

Let  us  now  proceed  to  examine  the  results  that  have  attended  these  opera- 
tive  procedures. 

Zigtttara  of  tlM  BrAehio-Cephalio. — ^The  brachio-cephalic  artery,  as 
may  be  seen  by  the  accompanying  table,  has  been  ligatured  sixteen  time», 
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OPEKATOIl. 

»KX. 

AGE. 

HATURS           > 

RIMTTLT. 

or  DliUUllK.      j 

1.  MOTT. 

m. 

67  " 

SnbclaTiAn  ; 

Died  on  26th  Tied  an  inch  below  hifaivmtian. 

aneuiiaii. 

day. 

Ligature  separatcvl  in  fourteen 

days.  H«^morrha);e  on  2«»th  day. 
stopped  by  prL-ssare :  rpcuiwi 
on  26th. 

2.  Grafs. 

•  •  • 

•  •  * 

Sabclayian 

Died  on  67tb 

Ligature  separated  in  fourteen 
days.     Died  of  hiemorriiage. 

aneurism. 

day. 

3.  Halu 

•  •  ■ 

•  •  • 

SnbclaTian 

Died  on  5th 

Artery  was  diwa«ed   and  garr 

aneonon. 

day.  way.  Bleodinir  arrested  by 
1  plug :  death  from  other  caaM:». 

4.  Duptnr- 

•  •  • 

•  •  • 

■  «  •                «  •  • 

Died.        iCase  referred  to  an  occumnj;  in 

TRBN. 

'  the  practice  of  Dnpnytren. 

5.  NOBMAK.       m. 

•  •  • 

BabclaTUn 

Died.       jDied  of  pericarditis  sixty  boon 

aneunsm. 

after  operation. 

6.  BLAin>. 

m. 

SI 

Sabclayian 
aneuriwiL 

Died  on  18th  Hjemorrha{*e  came  on  on  the  1 7tli 
day.        ,  and  1  Kth  days.  Ligature  applied 
1  to  ap|)cr  portion  of  artery. 

*  Thene  srr  sll  thf  ouies  of  li^tnre  of  the  brRr)iir>-«ff>li4lic  art^rr  thr  dptalU  of  which  I  have  Iwro  »YC»  ;• 
oolleet.  Thhi  artery  is  also  tatil  to  have  bren  otioe  hjciitun^  by  Pllx)|^yff,  anil  twlr«  liy  BiUpiUki'  all  tS  *t« 
CAHf*  fktal :  but,  as  I  can  flml  tin  detaiU  of  theur  o|)rrati<>n«,  I  have  <'ii)ittf<t  them  Id  tbr  a)ai\p  taMr.  <>  .*  t 
in  his  RrTM>rt  on  Kuncrry  ("  Archtv  fUr  Kliniachr  i'hiniivie,'*  vol.  ill.,  ]mv2\  Mya,  in  apmlilnc  •*€  C««(*)«'  • 
aecond  CAM' :  "Thta  \h  the  fijt'mth  raa«  of  ligature  of  the  innoniinnte  mrU^ry  ;  and  evrry  our  ivf  thm  )•*« 
jitovih!  fktal.'*    lu  the  Index  yatahnnie  of  the  Ubrary  of  th»«  Hurvfsm-Onerat'a  OfWce,  WaAhlnirtMn,  »•  • 


refrrrnce  to  a  imytr  li^  D.  L.  Rojpxni,  on  '*  A  caae  of  ancccaaful  lt)cation  of  thr  itmotninate  artrn,"  Jy 
Mfil'cni  Timis,  New  Y«>rk,  1*64.    I  canitot  find  a  referrncv  txi  Uiia  cane  elaewhcre,  and  ha\e  not'l«ern  ati^r  t«' 
look  up  the  original  paficr  Ivforr  theac  ahoets  went  to  preaa. 
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CASES  OF  LIGATURE  OF  BRACHIO-CEPH.UiIC  ARTERY — {continued). 


CPSBATOB. 


I      • 


8.  HUTIN. 


9.  Abxdt. 

10.  GOOPEB. 

(San  Ftwi- 
cisoo.) 

11.  GOOFER. 

(Da) 


SEX. ;  AjOC 


m. 


m. 


m. 


26 


12.GOBE. 
(Bath.) 


Qrkftos.) 


1 


14.  Bicker- 

8TETH. 

(liTerpooL) 


15.  OTQ^AJn. 

CDnbliiL) 
;  16.  W.  Thom. 

SOX. 

I     (Dublin.) 


m. 


52 


m. 


32 


m. 


m. 


40 


49 


NATURE 
OP  DXBEASK. 


RESULT. 


REMARKS. 


Subclavian 

aneurism.    | 

HicmoiThage 

from  axilla 

after  ligature 

of  subclavian. 

Subclavian 

aneurism. 

Subclavian 

and  carotid 

aneurism. 

Subclavian 

and  carotid 

aneurism. 


Subclavian 

and  azillaiy 

aneurism. 


Subclavian 
aneurism. 


Died  on  2l8t 

day. 

Died  in  12 

hours. 


Died  on  8th 

day. 
Died  on  9th 

day. 


Died  on  34th 
day. 


Died  on  17th 
day. 


Liji^ture  separatecl  on  17th  day. 
Haemorrhage  on  19th. 

Punctured  wound  in  axilla,  for 
which  subclavian  was  tied ; 
secondary  haemorrhage,  and 
then  brachio-cephalic  tied. 

Inflammation  of  lung,  pleura, 
and  aneurismal  sac. 

Upper  end  of  sternum  and  inner 
end  of  clavicle  removed.  Dys- 
pnoea and  retention  of  urine : 
pus  in  the  right  kidney. 

Bones  removed  as  in  previous 
case.  Patient  was  ap))arently 
doing  well,  when  secondary 
hsemorrhage  appeared.  Imme- 
diate cause  of  death,  hemor- 
rhage, in  consequence  of  removal 
of  bandages  by  ])atient. 

Artery  cut  through  by  ligature. 
Cardiac  extremity  not  con- 
tracted, but  partially  plugged 
with  dark  coagulum.  Inflam- 
mation of  subclavian  vein  (left). 
Pus  in  anterior  mediastinum. 
Aneurism  contracted  and  filled 
with  coagulum. 

Ligature  applied  to  brachio- 
cephalic a  quarter  of  an  inch 
below  bifurcation,  and  at  same 
time  to  carotid  one  inch  above 
origin.  Hemorrhage  on  loth, 
SHM,  and  5lRt  days,  arrested  by 
pouring  shot  into  the  wound.  Li- 
gature of  right  vertebral  on  54th 
day.  Tumour  returned  ten  years 
afterwards  and  proved  fatal. 
Subclavian  '  Died  on  6th  Direct  compression  tried  on  the 

day.        j  artery  for  two  days.  Then  liga- 

I  tured  above  and  below  the  spot 

I  where  compression  had  been  ap- 
plied. Death  from  hsemorrhage. 

Carotid  also  tied.  Apoplectic 
symptoms. 


Recovery. 


aneurism. 


Subclavian 
aneurism. 
Subclavian 
aneurism. 


Death  next 

day. 
Died  on  42nd  Secondary  hsemorrhage  30th  and 


day. 


39th  days. 


K.&~llie  artery  was  cat  down  upon,  bat  not  actoally  ligatured,  by  Porter,  Post,  Aston  Key,  and  Hofltaian. 


and  in  ereiy  instance  bat  one  with  a  &tal  result.  In  four  other  instances  the 
f'pention  has  been  commenced,  but  abandoned  owing  to  unforeseen  difficulties, 
aod  this  by  some  of  the  most  skilful  operators  that  their  respective  countries 
cut  Ixjast  of. 

Althoogh,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is  not 
in  general  worth  while  to  take  into  consideration  the  difficulties  that  a  Surgeon 
mar  enconnter,  provided  the  operation  be  at  last  applicable  ;  yet,  when  we 
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consider  the  fact  of  the  ligature  of  the  brachio-oephalic  having  been  attempted, 
and  in  consequence  of  unforeseen  and  insurmountable  difficulties  left  uncon- 
cluded  in  so  large  a  proportion  as  one-fifth  of  the  cases,  and  these  in  the 
hands  of  Surgeons  who  were  as  well  able  as  any  to  accomplish  whatever  was  in 
the  power  of  operative  surgery  to  do,  we  may  well  hesitate  upon  the  difficulties 
that  beset  the  operation  itself,  before  proceeding  to  the  consideration  of  its 
results.  The  difficulties  to  which  I  allude  do  not  consist  merely  in  the  position 
and  anatomical  relations  of  the  vessel,  but  rather  in  the  condition  in  which  the 
artery  and  the  adjacent  structures  may  be  found  after  the  vessel  is  exposed. 
Thus,  in  Porter's  case,  the  aneurism,  which  was  a  large  one,  occupied  the  whole 
of  the  inferior  posterior  triangle  of  the  neck,  being  nearly  six  inches  broad ;  as 
no  pulsation  was  traceable  in  the  vessels  beyond  the  aneurism,  it  was  useless  to 
attempt  ligature  on  the  distal  side.  On  exposing  the  brachio-cephalic,  that 
vessel  was  found  to  be  diseased,  and  it  was  not  thought  desirable  to  pass  the 
ligature  round  it.  In  consequence  of  the  exposure  of  the  artery,  however,  the 
pulsation  in  the  timiour  gradually  diminished,  and  at  last  ceased  entirely,  iU 
bulk  also  becoming  less. 

In  Key's  case,  in  which  it  was  impracticable  to  pass  the  ligature,  it  was 
found  after  death  that  the  brachio-oephalic  was  diseased,  being  dilated  im- 
mediately after  its  origin  into  an  oblong  tumour,  which  occupied  the  whole 
of  the  artery.  It  is  remarkable  that  in  this  case,  as  in  Porter's,  inflammation 
seems  to  have  taken  place  in  the  artery  in  consequence  of  the  necessary 
handling  to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  con- 
sequently diminished. 

The  difficulties  of  the  operation  are  in  themselves  of  serious  magnitude ; 
arising  from  the  depth  of  the  vessel,  from  its  proximity  to  the  centre  of  the 
circulation,  and  from  the  neighbourhood  of  large  veins,  which  may  become 
turgid,  and  a  wound  of  which  not  only  obscures  the  line  of  incision  with  venons 
blood,  but  induces  a  risk  of  the  entrance  of  air  into  the  circulation.  The 
trunk  of  the  artery  lies  behind  the  stemo-clavicular  articulation  and  the  upper 
part  of  the  sternum,  and  bifurcates  at  the  level  of  the  upper  border  of  the 
clavicle.  In  front  of  it  are  the  sterno-hyoid  and  stemo-thyroid  muscles,  and 
it  is  crossed  near  its  upper  part  by  the  right  inferior  thyroid  vein,  and  lower 
down  by  the  left  innominate.  To  the  right  side  is  the  right  innominate  vein. 
The  pneumogastric  nerve  is  behind  and  to  the  outer  side,  not  being  in  close 
relation  with  the  artery.  Behind  the  vessel  are,  at  first  the  trachea,  then  the 
pleura,  the  trachea  being  now  internal  to  the  artery.  The  artery  may  be 
reached  in  the  dead  body  by  an  incision  starting  from  the  stemo-clavicular 
articulation,  and  carried  upwards  for  about  three  inches  between  the  two 
heads  of  the  sterno-mastoid,  but  this  would  not  be  justifiable  in  the  living 
subject,  as  it  does  not  give  sufficient  space.  The  early  steps  of  the  operation 
should  be  the  same  as  in  ligature  of  the  lower  part  of  the  carotid  (see 
ligature  of  the  carotid,  p.  174).  The  sterno-hyoid  and  stemo-thyroid 
muscles  must  be  freely  divided,  and  the  carotid  exposed  as  low  down  as 
possible.  This  vessel  serves  as  the  guide  to  the  innominate,  the  finger  being 
passed  along  it  te  till  the  biiiircation  of  the  main  trank  can  be  felt.  The 
needle  is  then  guided  by  the  finger,  and  passed  round  the  artery  from  the 
outer  side.  It  is  evident  that  the  vessel  cannot  be  clearly  exposed  in 
this  mode  of  operating,  and  the  needle  is  therefore  passed  somewhat  in  the 
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<krk«  To  overcome  this  difficulty,  Cooper  removed  the  inner  end  of  the 
clivicle  and  part  of  the  Btemnm  in  both  his  cases,  and  should  the  operation 
be  repeated  it  is  probable  that  this  would  be  the  safest  plan  of  exposing 
the  Tc«el ;  at  anj  rate  the  operator  should  be  prepared  to  adopt  it  as  an 
extensioii  of  the  proceeding  first  described  if  necessary.  Even  when  the 
dJfBmkies  of  exposing  the  artery  have  been  surmounted,  and  it  has  been 
exposed,  ite  coats  may  be  found  so  diseased,  or  its  calibre  so  increased, 
Uttt  it  may  be  undesirable  or  impossible  to  pass  a  ligature  round  it.  The 
failme  in  deligating  the  artery  would,  however,  as  we  shall  immediately  see, 
appesr  to  be  less  disastrous  in  its  consequences  than  success  in  the  attempt ; 
fur  of  the  three  cases  that  have  just  been  referred  to,  in  which  this  attempt 
wit  made  and  did  not  succeed,  one  was  cured  of  the  disease,  the  artery  being 
ohlitented  by  thrombosis,  consequent  upon  inflammation  of  its  coats,  set  up 
bj  the  manipulation  during  the  operation  ;  and  in  another.  Key's  patient,  an 
attanpi  to  set  up  this  process  appears  to  have  been  made,  the  tumour  becoming 
solid  and  ceasing  to  pulsate ;  whereas,  in  every  case  but  one  in  which  the 
vesRl  was  ligatured,  a  fatal  result  speedily  ensued. 

The  resolts  of  the  ligature  of  the  vessel  are  then  in  the  highest  degree  dis- 
coon^g ;  for  of  the  sixteen  cases  in  the  table  in  which  it  has  been  done, 
i  nlj  one  has  recovered.  The  only  successful  case,  that  in  which  Smyth  of  New 
Orkaos  vis  the  operator,  is  one  of  the  most  remarkable  on  record,  but  in 
nsality  affords  no  evidence  as  to  the  possibility  of  safely  ligaturing  the  brachio- 
cephalic tmnk.  For  in  this  case  the  carotid  was  also  tied  so  as  to  stop  the 
TtsnapUnt  flow  of  blood  ;  yet,  notwithstanding  this  precaution,  on  the  four- 
teenth day  severe  hflemorrhage  to  syncope  occurred.  This  haemorrhage  recurred 
at  intervals  lor  a  period  of  thirty-seven  days,  and  was  temporarily  arrested  by 
fining  the  woond  with  shot,  till,  on  the  fifty-first  day  after  the  operation,  a 
"(rnific**  haemorrhage  took  place,  stopped  by  syncope.    As  this  bleeding 

fnnn  the  distaJ  side  and  from  the  subclavian  artery,  the  vertebral 
tied,  wttfi  perfect  success — ^no  bleeding  recurring.  This  fact  is  of  the 
utmost  surgical  value  ;  it  shows  that  the  secondary  haemorrhage,  which  may 
tie  looked  apon  almost  as  the  necessary  sequence  of  the  ligature  of  the  in- 
mnainste  aitery,  may  be  arrested  and  the  patient's  life  saved  by  the  ligature 
of  the  principal  arterial  branch  that  communicates  with  and  that  carries  regur- 
ritaot  blood  into  the  distal  end  of  the  artery  which  was  originally  ligatured. 
This  &ct  is  entirely  new  in  operative  surgery ;  and  the  establishment  of  it,  as 
v^  as  the  akiD  and  conrage  that  were  displayed  in  the  operative  procedures 
Wjiured  in,  and  the  general  management  of  this  case,  reflect  the  highest  credit 
<«  teyth.  I  am  indebted  to  him  for  the  further  history  of  this  unique  case. 
After  ten  years  of  good  health,  in  which  the  patient  was  able  to  follow  his 
enployment  as  a  ship^s  steward,  the  pulsation  returned  and  the  tumour  reached 

larger  than  before.  Thinking  it  might  be  fed  by  the  internal  mammary, 
ligatoied  that  vessel,  but  without  any  result.  About  six  months  after 
«o  afaaceas  formed  over  the  sac,  and  the  aneurism  became  diffused  into  it,  and 
1*  a  bit  effort  to  save  the  patient's  life,  Smyth  performed  the  heroic  operation 
•«f  bying  open  the  sac  The  haemorrhage  was  profuse,  and  the  openings  of  the 
r*mA  into  the  sac  could  not  be  seen,  so  that  the  operator  had  to  content  him- 
«^f  with  plugging  the  wound.  The  patient  died  a  few  days  after.  The  post 
examination  showed  that  the  circulation  had  been  carried  on  chiefly  by 
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means  of  the  anastomoses  between  the  aortic  intercostals  and  the  branches  of 
the  axillary  arterj.  In  three  more  cases  the  operation  of  ligature  of  the  in- 
nominate is  said  to  have  been  tried  with  speedily  fatal  results  ;  and  in  fonr 
cases,  after  being  commenced,  it  was  abandoned.  Death  occurred  from 
secondary  hsemorrhage  in  eight  cases  ;  from  inflanmiation  of  the  lungs  or 
pleura  in  one  ;  from  pericarditis  in  one  ;  from  diseased  kidney  in  one  ;  from 
phlebitis  and  suppiuration  in  one  ;  from  ^'  apoplectic  symptoms  "  in  one  ;  and  in 
three  from  causes  that  are  not  mentioned. 

In  one  case,  that  of  Hall,  the  artery  was  transfixed  by  the  aneurism-needle ; 
haemorrhage  occurred  at  the  time,  which  was  arrested  by  plugging,  and  did 
not  recur,  the  patient  dying  from  other  causes.  In  three  cases,  those  of  Mott, 
Bland,  and  Lizars,  the  haemorrhage  came  on  shortly  after  the  separation  of  the 
ligature ;  but  in  Grafc's  it  did  not  occur  for  fifty-one  days  after  this,  the  cicatrix 
in  the  artery  ha\'ing  then  probably  given  way  under  the  influence  of  some 
imprudent  movement  on  the  part  of  the  patient.  In  Cooper's  second  case,  the 
patient  appeared  to  be  going  on  well  for  some  weeks,  when  secondary  haemor- 
rhage appeared.  Learning  that  nothing  further  could  be  done,  the  patient 
tore  off  the  bandages  when  alone,  and  bled  to  death.  In  Bickersteth's  case, 
the  artery  had  been  injured  by  the  previous  compression  applied  by  means  of 
a  leaden  wire.  The  ligature  was  applied  on  each  side  of  the  bruised  spot ; 
but  secondary  haemorrhage  proved  fatal  on  the  sixth  day.  With  such  results 
as  these,  there  can  be  but  one  opinion  as  to  the  extreme  danger  of  such  bd 
operation.  As  its  performance  has  hitherto  in  every  instance,  except  in 
Smyth^s,  entailed  death,  and  generally  a  speedy  death,  it  should  without  doubt 
be  undertaken  with  much  hesitation  ;  and  it  could  only  be  as  a  last  resoarce 
that  a  Surgeon  would  have  recourse  to  such  a  procedure,  in  the  face  of  the 
consequences  that  have  hitherto  invariably  followed  the  application  of  a  na- 
ture to  the  brachio-ccphalic  artery  for  subclavian  aneurism.  Thompson's  ease 
is  the  only  one  in  which  a  ligature  not  intended  to  cut  through  the  coats  ^f 
the  artery  has  been  applied.  In  his  case  the  material  used  was  the  ox-aorta 
ligature  recommended  by  Barwell.  Although  the  patient  died  from  secondary 
haemorrhage  ou  the  forty-second  day,  the  result  was  to  some  degree  encourag- 
ing, for  the  blood  had  escaped  from  an  ulcerated  opening  at  the  bifurcatiun, 
and  not  from  the  seat  of  ligature.  The  opening  seems  to  have  l)een  the  result 
of  ulceration  from  a  small  cavity  left  after  partial  healing  of  the  wound,  and 
it  seems  probable  that  the  blood  was  supplied  by  a  recurrent  stream  through 
the  vertebral. 

Zigatur*  of  the  flnbolKviaa. — Poland  collected  twenty-one  cases  in  whi<*h 
this  artery  has  been  tied  in  the  third  part  of  its  course  for  subclavian  or  suh- 
cUvio-axillary  aneurism.  Of  these  nine  recovered.  The  sac  was  punctured 
in  two  cases — by  Listen  and  Travers.  The  majority  of  the  deaths  were  from 
haemorrhage.  Warren  relates  a  remarkable  case  occurring  in  a  lady  agt'<l 
thirty,  who  was  afflicted  by  an  aneurism  just  above  the  clavicle.  The  patient 
was  excessively  deformed  from  club-foot  and  curvature  of  the  spine,  so  that 
the  two  first  ribs  rose  above  the  clavicle,  passing  obliquely  across  the  neck  and 
carrying  the  artery  upwards  and  backwards,  so  that  it  lay  parallel  to,  and 
about  an  inch  from,  the  external  border  of  the  trapezius.  This  peculiarity  of 
position  enabled  Warren  to  tie  the  artery  on  the  cardiac  side  of  the  tumour, 
and  the  case  had  a  successful  issue.    For  aneurisms  situated  on  the  right  sub- 
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clftTian  artery,  behind  or  beyond  the  Bcalenos,  that  vessel  has  been  Ligahired 
m  the  Tracheal  side  of  these  mnscles ;  on  the  left  side  this  operation  is  scarcely 
pncdcaUe,  on  account  of  the  depth  at  which  the  artery  is  situated.  It  has, 
however,  been  performed  in  one  case  by  Dr.  J.  E.  Rodgers  of  New  York ;  and 
it  was  attempted  once  by  Sir  Astley  Cooper,  who  failed  to  secure  the  vessel, 
and  is  said  to  have  wounded  the  thoracic  duct.  In  another  case  McOill 
exposed  the  artery,  and  temporarily  compressed  it  with  a  pair  of  forceps.  The 
pleura  was  wounded  in  the  operation,  and  the  patient  died  on  the  sixth  day  of 
plemisT.  When  we  consider  the  anatomical  relations  of  that  portion  of  the 
ri?ht  Bobdavian  which  intervenes  between  the  brachio-cephalic  artery  and 
the  tndieal  edge  of  the  scalenus  anticus  muscle,  we  are  at  once  struck  with 
the  great  difficulties  of  this  undertaking ;  and  when  we  reflect  on  the  position 
in  which  the  ligature  will  be  placed  between  the  onward  current  of  blood  in 
the  brachio-cephalic  on  the  one  side,  and  the  regurgitant  stream  conveyed  by 
the  wtebral,  the  thyroid  axis,  the  internal  mammary  and  superior  intercostal, 
into  the  subclavian,  immediately  beyond  the  seat  of  deligation  on  the  other 
fide,  we  can  scarcely,  in  accordance  with  those  principles  on  which  the  forma- 
tion of  a  ooagnlum  within  a  ligatured  vessel  takes  place,  anticipate  any  but 
the  m«t  disastrous  results. 

In  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly  charac- 
tenaei  it  as  the  most  serious  in  Surgery ;  the  proximity  of  the  common  carotid 
srtoyon  one  side,  the  internal  jugular  vein  on  the  other,  the  vena  innominata 
i<rlav,  the  vagus  and  numerous  6mall  venous  trunks  in  &ont,  the  recurrent 
lirni^  nerve  and  pleura  behind,  constitute  relations  of  sufficient  importance 
CO  joBtify  Fergu8son*s  opinion.  But  supposing  these  difficulties  overcome,  and 
the  h'gatnre  applied,  this  must  be  situated,  as  has  just  been  stated,  in  such  a 
x^mtkmf  with  a  strong  current  of  blood  flowing  upon  each  side  of  it,  as  to 
nrnder  the  formation  of  an  internal  coagulum  impossible,  and  thus  up  to  the 
preMot  time  secondary  haemorrhage  has  invariably  occurred  when  the  ligature 
•eparated.  Whether  the  application  of  an  absorbable  ligature  without  division 
<»f  the  eoats  of  the  artery  will  be  more  successfal  remains  to  be  seen.  Besides 
the  dani^  of  secondary  hsemorrhage  from  these  causes,  there  would  be  the 
additional  risk  of  the  coats  of  the  artery  being  diseased,  as  we  commonly  find 
*htm  to  be  in  a  more  or  less  morbid  state  in  the  immediate  vicinity  of 
aoenhsDis ;  and,  thus  being  rendered  insusceptible  of  healthy  repair,  ulcera- 
riuQ  and  sloa^ng  would  take  place  along  the  track  of  the  ligature,  causing 
the  probatnli^  of  a  recurrence  of  hsemorrhage.  Thus,  in  CoUes's  case  it  was 
feen  on  exposing  the  subclavian  artery,  that  the  aneurism  had  extended  in 
wieh  a  way  towards  the  carotid,  that  it  was  doubtful  whether  any  part  of  the 
tlfected  vessel  continued  sound.  On  exposing  fully,  it  was  found  that  only  a 
•pace  of  the  vessel  three  lines  in  length  remained  free  between  the  sac  and  the 
infincatioD  of  the  brachio-cephalic,  and  it  was  in  this  narrow  space  that  the 
licatme  was  applied. 

The  sabdavian  has  been  ligatured  on  the  tracheal  side  of  the  scalenus 
m  f^onrteen  cases,  all  of  which  proved  fatal :  twelve  from  haemorrhage,  one 
fnja  inflammation  of  the  pericardium  and  pleura,  and  one  from  pyaemia. 
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The  caaes  are  as  follow : — 


•PROKOW. 

BEX. 

m. 

AGE. 
83 

COLLE8. 

MOTT. 

f. 

21 

Hatden. 

f. 

67 

O'Reilly. 

m. 

39 

Pabtridgb. 

m. 

3H 

LiSTON.* 

m. 

•  •  • 

LlBTON.f 

m. 

•  ■  • 

CUVILLIEB4 

m. 

•  •  • 

RODOES8. 

m. 

42 

AUYBBT.} 

•  •  ■ 

•  •  • 

AnyERT.§ 

•  •  • 

•  •  • 

Abndt. 

m. 

34 

Bayer. 

ni. 

21 

HOBART.^ 

f. 

•  •  • 

DATE  or  DEATH. 

4th  day. 
18th  day. 
12th  day. 
13th  day. 

4th  day. 
13th  day. 
36th  day. 
10th  day. 
14th  day. 
11th  day. 
22nd  day. 

5th  day. 
24  houra. 
16th  day. 


TAVBE  or  rrjiTH. 


Haemorrhage. 
HaBmorrhage. 
Haemorrhage. 
Haemorrhage. 
Pericarditis  and  plenris}'. 
Haemorrhage. 
Haemorrhage. 
Haemorrhage. 
Haemorrhage. 
Haemorrhage. 
Hemorrhage. 
Pyiemia. 
Haemorrhage. 
Hemorrhage   from    the 
carotid. 


Thug  it  will  be  seen  that,  while  the  operation  is  bad  in  principle,  it  is  most 
unfortunate  in  practice.  This  appalling  Table  needs  no  comment.  It  is,  to 
my  mindy  conclusive  as  to  the  merits  of  the  operation,  the  patient  having:,  in 
every  case  but  two,  been  carried  off  by  secondary  hsemorrhage  from  the  distal 
side  of  the  ligature,  in  consequence  of  the  close  proximity  of  numerous  bi- 
lateral branches  (Fig.  476) ;  and  in  the  two  exceptional  cases  the  operation, 
although  performed  skilfully,  proved  fatal  in  one  instance  from  pericarditis 
and  pleurisy,  and  in  the  other  from  pyaemia,  lx?fore  the  period  at  which 
secondary  hemorrhage  might  have  been  expected.    Liston,  in  one  case,  hga- 

tured  the  root  of  the  common 
carotid,  as  well  as  that  of  the 
subclavian,  hoping  in  this 
wav  to  diminish  the  risk  of 
secondary  hemorrhage,  by 
arresting  the  current  of  blood 
which,  by  sweeping  into  tin* 
carotid  past  the  mouth  of  the 
subclavian,  would  neoessarily 
wash  away  any  coagolnm  that 
might  be  formed  in  this 
artery.  But  his  expectaticmi 
were  not  realised :  luemorrtuMrr 
took  place  as  usoal,  and  from 
that  portion  of  the  aru'TV 
which  lay  on  the  distal  side  of  the  ligature,  the  blood  having  been  carried  into 
this  end  of  the  vessel  in  a  retrograde  course,  through  the  connection  existing 
between  the  vessels  arising  from  it  at  this  point,  and  those  on  the  opposite 
side  of  the  head  and  neck,  as  illustrated  by  the  annexed  cut  (Fig.  476),  taken 
from  the  preparation  of  the  case  in  the  University  College  Muscom,  Indeed, 
this  is  the  great  danger  to  be  apprehended  after  ligature  of  the  subclavian 
artery  on  the  tracheal  side  of  the  scalenus,  depending  as  it  docs  on  the 
anatomical  relations  and  connections  of  the  vessel,  which  no  skill  on  the 


Fig.  476.~Ll8»tat«  of  tii^  BiiliclftvUn  in  the  Tirat  Pftrt  of 
ito  Cuune,  by  LUton. 


*  In  thi«  r»9f^  th^  earoUtl  wrnn  alim  tftnl.  \n\\  the  hnmorrhafir  fxnt  tram  the  tnbrlarian  {T\fu  4T7>, 
t  Fig.  470.  }  Can»ua  aImu  tinl.  f  RefemU  to  bj  J.  H.  Pu«cr. 
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put  of  the  operator  can  in  any  way  lessen,  and  which,  in  lay  opinion, 
oaght  certainljT  to  canse  the  operation  of  ligature  of  the  subclavian  in  the 
Snt  part  of  its  conree  to  be  banished  irom  surgical  practice,  unlesa  further 
eipoience  shows  that  absorbable  hgatnres  can  be  applied  with  certainty  in 
■acfa  a  way  as  to  occlude  the  artery  without  division  of  its  coats. 

The  method  of  operating  that  has  been  most  commonly  adopted  is  the  same 
u  tint  already  described  for  ligature  of  the  root  of  the  carotid.  When  the 
tokIb  are  exposed,  the  jagnlar  vein 
i>  dravD  ontnards  with  a  copper 
fpstnk,  and  the  subclavian  is  thus 
iTDOgtt  into  view.  The  needle  is 
ptaed  from  below  npwards. 

When  an  aneurism  is  situated  on 
the  ubcJavian  artery,  in  the  pos- 
Krior  inferior  triangle  of  the  neck, 
iiimeceanrily  impoasible  to  ligature 
that  rend  beyond  the  scaleans,  as 
liien  woold  not  be  snfticient  room 
l<ir  tfaeezpomre  of  the  artery,  which, 
even  if  Ud  bare,  would  in  all  pro- 
t*btK^be  fonnd  in  too  diseased  a 
nw&ioB  to  bear  the  application  of 

a  D^Wire.  for  SDbcUrtan  Anmirlum,  b;  Llilon. 

Tlmi  it  will  be  seen  that,  in  every 
''UP,  except  Smyth's,  in  which  an  aneurism  of  the  subclavian  artery  has 
\-xa  fDbjected  to  operation,  whether  by  ligature  of  the  brachio-cephaiic 
IT  »A  the  cnbclavian  itself  internal  to  the  scaleni,  the  result  haa  been  a 
fual  one.  As  this  unfortunate  termination  is  in  no  way  to  be  attributed 
:■■  warn  of  skill  on  the  part  of  the  operators, — who  have  been,  without 
'^ttptioQ,  men  greatly  distinguished  for  the  possession  of  this  very 
'juhiy, — bat  is  dependent  solely  on  certain  anatomical  peculiarities  in  the 
inangnnent  of  the«e  vessels,  \sj  which  their  successful  ligature  has  been 
rmdered  all  bat  impossible,  a  repetition  of  these  attempts,  which  may  hasten 
ilw  patieu'i  death,  can  at  present  scarcely  be  considered  justifiable.  What 
Ura  m  we  to  do  ?  Are  we  to  leave  patients  labouring  under  aneurism  of  the 
HibclaTiu  artery  to  inevitable  death,  without  making  an  effort  to  save  them  ? 
fH  dtM  RiTgery  offer  other  modes  of  treatment  besides  those  just  mentioned, 
in  vhicli  m  may  hope  to  arrive  at  more  snccesafiil  resolts  ? 

VHhoot  mentioning  direct  pressure,  manipulation,  or  galvano-punctore, 
«bdi  are  certainly  deserving  of  further  trials  in  combination  with  appropriate 
•-  MtiudMial  treatment,  three  modes  of  treatment  present  themselves : — 

I-  Cmpnasion  of  the  Artery  where  it  passes  over  the  First  Rib,  and  conse- 
Tootly  on  the  Distal  Side  of  the  Tumour. 

?.  Lvatore  of  it  on  the  Distal  Side,  above  or  below  the  Clavicle. 

3.  Ampotation  at  the  Shoulder-joint,  and  Distal  Ligatnre  of  the  Artery. 

1.  Cnqvaaaian  of  ib«  MxUxy  on  Um  Distal  Sld«  of  tlia  Mma  could 
•'  dieted  only  where  it  crosses  the  first  rib,  and  consequently  would  be  appli- 
^>ie  ooJy  U>  anenrisms  of  the  first  part  of  this  vessel.  This  plan  has  ne^'c^ 
*-«  tried :  partly,  perhaps,  on  account  of  the  difficulty  in  applying  presstire 
3  this  sitDcten,  and  partly,  probably,  on  acconnb  of  the  want  of  suocese  that 
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has  attended  procedures  of    this  kind  when  applied  to  vessels  in  other 
situations. 

The  diificnlty  in  applying  the  compression  might,  I  think,  be  overcome  by 
the  use  of  an  instrument  of  which  a  representation  is  given  by  Bourgen-. 
The  efiiciency  of  the  compression  would  be  materially  increased  by  the  employ- 
ment of  direct  pressure  on  the  tumour,  or  of  galvano-puncture  or  acupuncture 
at  the  same  time,  and  in  this  way  a  coagulum  might  be  formed  in  the  sac. 
Although  too  much  ought  not  to  be  expected  from  this  mode  of  treatment, 
yet  I  think  it  might  with  propriety  be  tried  in  cases  of  the  kind  that  has  been 
mentioned. 

2.  Dirtal  Ug&ture  of  the  SnbolaviaA  Artorj  la  ilia  Third  Part  of 
its  Course  has  been  suggested,  and  may,  perhaps,  hold  out  some  prospect  of 
success  in  cases  of  aneurism  situated  behind  or  internal  to  the  scalenus.  In  an 
aneurismal  sac  springiug  from  the  artery  in  this  situation,  the  principal  current 
of  blood  would,  in  all  probability,  be  that  which  is  destined  for  the  supply  of 
the  up})er  extremity.  Some  of  the  branches  arising  from  the  artery  before 
it  has  i)assed  beyond  the  scalenus  auticus  would,  doubtless,  be  more  or  lera 
compressed,  and  thus  obliterated,  by  the  tumour ;  or  they  might  be  obstructed 
by  an  extension  of  the  laminated  iibrine  over  their  orifices.  If,  therefore,  tlie 
supply  to  the  upper  extremity  could  be  cut  off,  there  might  be  a  possibility  of 
those  changes  taking  place  within  the  sac  which  are  necessary  for  the  oblitera- 
tion of  its  cavity.  The  principal  obstacles  to  this  desirable  result  would 
necessarily  be  the  transverse  cervical,  and  suprascapular  arteries ;  wliich,  being 
the  two  vessels  that  are  more  particularly  destined  to  carry  on  the  circulation 
in  the  upper  extremity  after  the  ligature  of  the  subclavian,  would  necessarily, 
if  not  occluded,  undergo  dilatation,  and  thus  continue  to  draw  too  large  a 
current  of  blood  through  the  sac  for  stratification  of  its  contents  to  take  place ; 
and,  if  they  were  occluded,  there  would  be  danger  of  gangrene  of  the  aim  from 
insufficient  vascular  supply. 

Dupuytrcn  ligatured  the  axillary  artery  under  the  pectoral  muscles  for  a  case 
of  subclavian  aneurism,  two  arterial  branches  being  divided  in  the  incisions 
through  the  fat  and  areolar  tissue ;  and  the  patient  died  on  the  ninth  day. 
This  oi)eration  could  not  be  expected  to  succeed ;  for  between  the  ligature  and 
the  sac  arc  the  large  and  numerous  alar,  acromial,  and  thoracic  branches  of  the 
axillary  artery,  which  would  continue  to  be  fed  by  a  current  sent  through  the 
tumour,  and  thus  preclude  the  possibility  of  its  contents  being  sufficiently 
stationary  for  ultimate  contraction  and  cure  to  result.  Laugier  performed  the 
distal  operation  in  a  supposed  case  of  subclavian  aneurism,  which  afterwards 
turned  out  to  be  one  of  the  brachio-cephalic  artery.  In  addition  to  Dupay- 
tren's  case,  the  operation  has  been  done  by  Petroquin,  2Schuh,  and  Canton,  in 
all  instances  without  benefit. 

8.  The  above-mentioned  difficulties  are  met  by  a  plan  of  procedore,  origi- 
nally suggested,  I  believe,  by  Fergusson.  It  is  Ampvtatioa  of  tlM  Am 
at  tlM  ghottldsg-joint,  followed  by  Distal  Ugatuo  of  tlM  Artoiy-Hi 
desperate  undertaking,  truly,  but  for  a  desperate  disease,  it  must  be  remem- 
bered, and  one  that  nnder  ordinary  surgical  treatment  is  almost  incomble. 

The  artery  might  be  ligatured  liefoie  the  amputation.  ''  It  is  known,"  sap 
FergosBon, ''  that  amputation  at  the  shoulder-joint  is  generally  a  very  saceea^- 
fol  operation  ;  so  far  as  this  wound  is  concerned,  then,  there  might  be  liulv 
to  apprehend,  but  the  effect  on  the  tumour  is  not  so  easily  foretold.    Ligature 
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of  the  axillanr  artery  on  the  face  of  the  stump  might  here  be  reckoned  like 
BrMdcH-^g  operation ;  yet  there  is  a  vast  difference,  for  in  the  latter  case  the 
flame  amonut  of  blood  which  previously  passed  towards  the  upper  extremity 
wookl  still  find  its  way  down,  and  probably  part  of  it  would  run  through  the 
ac;  whereas,  were  the  member  removed,  as  the  same  quantity  would  no 
knger  be  required  in  this  direction,  the  tumour  might  possibly  be  much  more 
under  the  control  of  pressure.  The  value  of  such  a  suggestion  remains  yet  to 
be  tested,  however,  and  it  would  be  futile  to  reason  upon  it  at  present.  It 
migiit  be  a  judicious  venture  first  to  tie  the  axillary  under  the  clavicle  ;  and 
then,  if  it  were  found  that  the  aneurism  still  increased,  amputation  might  be 
perfonned,  either  immediately  before  or  after  the  separation  of  the  ligature.'" 

Were  a  case  of  aneurism ^of  the  subclavian  artery  internal  to  the  scalenus  to 
present  itself  to  me,  the  plan  that  I  should  adopt  would  be,  first,  the  employ- 
ment of  pressure  on  the  vessel  at  the  distal  side  of  the  tumour,  if  practicable  ; 
ibould  this  not  succeed,  I  would,  if  the  disease  were  situated  behind  or 
internal  to  the  scalenus,  ligature  the  artery  in  the  third  part  of  its  course ;  and, 
did  that  not  succeed  in  checking  the  increase  of  the  aneurism,  I  would  perform 
unpotation  at  the  shoulder-joint,  as  recommended  by  Fergusson.  Should  the 
•neariflm  occupy  the  artery  after  it  has  passed  the  scalenus,  direct  pressure  on 
ihe  Mc  holds  out  the  best  prospect  of  success.  Should  that  fail,  I  would  not 
attempt  the  ligature  of  the  artery  below  the  clavicle  ;  as  it  is  an  operation  the 
i«nk  of  which  is  most  unsatis&ctory,  and  would  not  prevent  a  large  current 
thnngh  the  sac  for  the  supply  of  the  collateral  circulation  of  the  arm  ;  but  I 
v^'oJd  It  once  have  recourse  to  amputation  at  the  shoulder,  and  then  ligature 
the  vessel  as  near  as  possible  to  the  sac.  It  is  true  that,  even  in  this  case, 
the  ligature  would  be  below  the  branches  that  are  given  off  under  the  pectoral 
muscles ;  but,  as  the  arm  would  be  removed,  they  could  not  undergo  any 
dilatation  for  the  supply  of  the  collateral  circulation  of  the  upper  extremity. 

The  first  case  in  which  this  operation  was  perfoimed,  was  by  Spence  in 
l'*»)4.  The  patient  lived  for  four  years  ;  and,  although  the  aneurism  was  not 
4*nTed,  the  result  afforded  good  promise  of  success  for  the  future.  For  the 
hm  ten  days  after  the  operation,  the  pulsation  was  scarcely  to  be  felt ;  and 
when  the  patient  left  the  hospital  the  tumour  had  diminished  to  one  third 
of  its  former  size  The  artery  was  tied  in  two  places — where  it  was  cut,  and 
aluo  just  beyond  the  tumour.  Before  the  patient's  death — which  probably 
arose  frixa  internal  aneurism — the  aneurism  had  increased  somewhat  towards 
thediest 

8ince  tfaia  Holden  and  Heath  have  performed  the  operation,  but  without 
snooefli.  In  both  cases,  however,  the  aneurism  was  traumatic  in  its  origin, 
and  had  attained  a  large  size  before  amputation  was  practised.  Hence  the 
<*baDcij  of  consolidation  and  cure  were  materially  lessened. 

Idgatne  of  th*  Y«rt«1ir«l  Artery.— This  bold  and  difficult  operation 
WIS  fir»t  performed  on  the  living  body  by  Smyth  of  New  Orleans,  who  had 
nxoone  to  it  to  check  regurgitant  haemorrhage  after  ligature  of  the  innomi- 
nate for  snbcla^nan  aneurism  (p.  197).  I  will  give  the  details  of  the  operation 
in  the  words  of  Smyth.—"  The  head  of  the  patient  being  thrown  back  and 
*lifditly  turned  to  the  left,  an  incision  two  inches  in  length  was  made  along  the 
pr^tenur  border  of  the  stemo-mastoid  muscle,  commencing  at  the  point  where 
the  external  jugular  vein  crosses  this  muscle  and  terminating  a  httle  above  the 
f  i&ncle  ;  the  edge  of  the  muscle  being  exposed  and  drawn  to  the  inner  side. 
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the  prominent  anterior  tubercle  of  the  transverse  procesB  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a  guide.  Immediately  before  this  and 
in  a  vertical  line  with  it  lies  the  artery.  A  layer  of  fascia  was  now  divided  ; 
some  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical  artery 
were  pulled  to  the  inner  side  ;  and  a  separation  was  made  between  the 
scalenus  anticus  and  longus  colli  muscles  just  below  their  insertion  into  the 
tubercle,  when  the  artery  and  vein  became  visible  ;  the  latter  was  drawn  to  the 
outer  side  (this  is  important),  and  the  needle  passed  around  the  former  from 
without  inwards." 

In  1881,  W.  Alexander  of  Liverpool  suggested  ligature  of  the  vertebral  as  a 
means  of  curing  or  relieving  epilepsy.  He  performed  the  operation  in  several 
cases  at  first  with  apparent  benefit,  but  subsequent  observation  showed  that  the 
improvement  was  merely  temporary.  The  operation  was  repeated  in  two  cases 
by  Watson  Cheyne.  The  method  of  operating  was  that  above  described,  and 
the  results  so  far  as  the  operation  was  concerned  were  satisfactory  in  the  great 
majority  of  the  cases. 

AWJumsM  oy  tbm  mxellaxi  absbbt. 

This  artery,  though  less  commonly  the  seat  of  aneurism  than  other  large 
vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  sufficiently 
frequently  diseased.  This  is  due  chiefly  to  its  situation,  its  proximity  to  tlic 
shoulder-joint  causing  it  to  be  subjected  to  the  very  varied,  extensive,  and 
often  forcible  movements,  of  which  that  articulation  is  the  seat.  Amongst 
the  most  frequent  causes  of  axillary  aneurism,  may  be  mentioned  falls  ui>on 
the  shoulder  or  upon  the  outstretched  hands,  and  in  many  cases  the  efforts 
made  at  reducing  old  standing  dislocations,  instances  of  which  are  recorded  by 
Pelletan,  Flaubert,  Warren,  and  Gibson,  the  head  of  the  bone  in  these  cases 
having  probably  contracted  adhesions  to  the  artery,  in  consequence  of  which 
the  vessel  was  torn  during  the  efforts  at  reduction.  Axillary,  like  subclavian 
aneurism,  occurs  more  conmionly  on  the  right  than  on  the  left  side,  and  is  met 
with  in  especial  frequency  amongst  men  ;  of  87  cases,  only  8  occurred  in  women. 
I  am  acquainted  with  one  case  only  in  which  both  axillary  arteries  became 
ancurismal ;  it  occurred  to  Fumer  of  Brighton.  In  this  remarkable  case  bcith 
axillary  arteries  became  affected,  an  interval  of  about  fifteen  months  inter>'eninsr 
between  the  formation  of  the  two  ancurismal  tumours  ;  and  the  subclavian  was 
ligatured  on  both  sides  successfully. 

Sykptoms. — In  axillary  aneurism  there  are  three  sets  of  symptoms,  attention 
to  which  will  usually  enable  the  Surgeon  to  recognize  the  disease  ;  these  an\ 
the  existence  of  a  tumour  in  the  axilla,  the  pain  that  it  occasions,  and  tlic 
affections  to  which  it  gives  rise  in  the  limb. 

The  precise  situation  at  which  an  aneurism  of  the  axillary  artery  presents 
externally,  will  depend  upon  whether  it  springs  fW)m  that  portion  of  the  Teasel 
that  lies  above,  beneath,  or  below  the  lesser  pectoral  muscle.  If  from  abovi-, 
it  laill  appear  as  a  tumour  seated  immediately  below  the  clavicle  and  occupying 
the  triangular  space  between  the  upper  margin  of  the  lesser  pectoral  and  that 
bone  ;  if  it  l)e  lower  down,  it  will  raise  the  anterior  fold  of  the  axilla,  beinc 
prevented  from  extending  much  out  of  this  space  by  the  dense  fascia  that 
stretches  across  from  one  side  to  the  other.  The  tiunour,  which  is  at  first  soft 
and  compressible,  has  a  whizzing  bruit ;  and  its  pulsations,  which  arc  expansilo. 
may  be  arrested  by  pressure  upon  the  subclavian  artery,  where  it  passes  over 
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the  first  rib.  It  uBCiallj  incieafles  with  great  rapidity,  owing  to  the  litfcle 
resistance  opposed  bj  the  loose  areolar  tissue  in  this  situation,  and  most  com- 
monly extends  do\niwards  and  forwards,  causing  the  hollow  of  the  axilla  to 
In  some  rare  instances,  however,  the  tumour  has  been  known  to 
a  direction  upwards  under  the  lesser  pectoral,  and  into  the  areolar  interval 
above  that  muscle,  or  even  underneath  the  clavicle  into  the  acromial  angle 
between  it  and  the  trapezius.  It  is  fortunately  rare  for  an  aneurism  to  take  such 
ft  ooorse,  as  it  would  present  serious  difficulty  in  the  compression  or  ligature  ~ 
of  the  snbclavian  ;  and  there  is  more  than  one  instance  on  record,  in  which  the 
aac  has  been  punctured  in  the  attempt  to  pass  the  needle  round  this  vessel. 
When  the  aneurism  is  seated  high  up,  it  not  unfrequently  happens  that  the 
clavicle  is  pushed  upwards  by  the  pressure  of  the  tumour  beneath  it — a  com- 
plication of  considerable  moment  in  reference  to  the  operation,  the  difficulties 
of  whi<A  are  greatly  increased  by  it.  The  pressure  of  the  tumour  upon  neigh- 
bouring parts  may  give  rise  to  serious  consequences  ;  thus  it  may  produce  a 
cariooa  state  of  the  first  and  second  ribs,  and  the  compression  of  the  brachial 
plexna  of  nerves  will  occasion  pain  and  numbness  in  the  upper  extremity. 
The  i^eeUons  of  the  limb  occasioned  by  the  aneurism  are  diminution  or  ex- 
tinctum  of  the  radial  pulse,  oedema,  coldness,  and  loss  of  muscular  power.  In 
aome  cases  the  brachial  artery  beyond  the  tumour  would  appear  to  be  ob- 
atmcted,  no  pulsation  being  perceptible  in  it.  Compression  of  the  axillary 
Tein  may  occasion  oedema  of  the  hand  and  arm,  with  some  diminution  in  the 
tempenture  of  the  limb  ;  and  these  symptoms,  if  the  tumour  attain  a  very 
2af^  size,  may  amount  even  to  indications  of  impending  gangrene. 

DiAONORia. — The  diagnosis  of  axillary  aneurism  is  usually  readily  made  ; ' 
there  being  but  two  diseases  with  which  it  can  well  be  confounded,  viz., 
dbronic  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tnmoar  of  the  bones  in  this  region.  From  glandular  or  other  abscess^  the 
diagnosis  is  generally  easy  ;  but  I  have  seen  some  cases  in  which,  pulsation 
being  oommunicated  to  their  contents  by  the  subjacent  artery,  it  was  somewhat 
difficult  to  distinguish  the  nature  of  the  tumours.  Here,  however,  the  history 
of  the  case  and  its  speedy  progress  to  pointing  will  indicate  its  true  nature. 
From  meduQary  tumour^  or  osteo-aneurism  of  the  head  of  the  humerus,  the 
diagnosis  is  not  always  so  easy ;  and  there  are  at  least  two  instances  on  record 
io  which  the  snbclavian  artery  has  been  ligatured  for  disease  of  this  kind  on 
the  supposition  of  its  being  an  aneurism.  In  these  instances  it  has,  however, 
generally  been  observed  that  the  tumour  first  made  its  appearance  on  the  fore 
part  of  the  shoulder,  and  not  in  the  usual  situation  of  axillary  aneurism  ;  that 
it  was  from  the  first  firm,  smooth,  elastic,  but  nearly  incompressible ;  and 
that,  although  it  presented  distinct  pulsation,  there  was  no  true  bellows-sound, 
bat  rather  a  thrilling  bruit  perceptible  in  it.  The  most  important  diagnostic 
mark,  perhaps,  is  the  &ct  of  these  tumours  forming  a  prominence  in  situations 
in  which  aneurisms  of  the  axillary  artery  would  not  at  first  show  themselves, 
Mi  at  the  upper,  outer,  or  anterior  part  of  the  shoulder.  In  more  advanced 
stages,  when  the  substance  of  the  bone  has  undergone  absorption,  and  its  shell 
has  become  thin  and  expanded  by  the  outward  pressure  of  the  tumour,  there  is 
a  dry  crackling  or  rustling  sound  perceived  on  pressure,  which  is  never 
with  in  cases  of  aneurism. 
Teeatioskt. — I  am  not  acquainted  with  any  instance  in  which  an  aneurism 
of  the  axillary  artery,  not  arising  from  wound  or  injury,  has  undergone  spon- 
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taneons  core,  or  been  consolidated  by  constitutional  treatment.  Compression 
or  ligature  of  the  subclayian  in  the  third  part  of  its  course  is  the  only  means 
of  cure. 

Axillary  aneurisms  are  fEtvourably  situated  for  the  employment  of  digital 
compression.  By  this  means  the  subclavian  can  easily  be  commanded  as  it 
passes  over  the  first  rib.  And  the  success  of  this  treatment  is  likely  to  be 
great ;  first,  because,  the  sac  being  usually  large,  a  considerable  quantity  of  the 
contained  blood  is  well  out  of  the  current  of  the  circulation,  readily  stagnates, 
and  may  thus  easily  coagulate  ;  and  secondly,  because  the  current  of  blood 
through  the  sac  is  proportionately  small,  and  thus,  if  coagulation  once  begin, 
may  easily  be  completely  arrested.  Digital  compression,  therefore,  in  my 
opinion,  should  always  be  had  recourse  to  in  the  first  instance.  By  this  means, 
aided  by  rest  and  constitutional  treatment,  the  progress  of  the  tumour  may 
be  stayed,  and  possibly  a  consolidation  of  its  contents  and  cure  be  effected. 
This  occurred  at  University  College  Hospital  in  a  patient  seventy-one  years  of 
age,  in  whom  an  axillary  aneurism  as  large  as  a  shaddock  and  of  an  actively 
progressing  character  was  cured  by  intermittent  digital  pressure  continued 
at  intervals  for  between  two  and  three  weeks,  during  which  time  compression 
was  kept  up  in  all  about  twenty-three  hours,  the  consolidation  commencing 
on  the  third  day  of  treatment  after  seven  hours  of  pressure  had  been 
tried.  Holmes  mentions  eight  cases  in  which  digital  compression  has  been 
tried.  Three  of  these,  under  the  care  of  Ciniselli  and  Dutoit,  and  another 
Surgeon  whose  name  is  not  mentioned,  were  of  traumatic  origin,  and  of  these 
two  were  cured.  The  remaining  five  were  idiopathic.  Three  of  these,  under 
Cooper  Porster,  Peatson,  and  Rizzoli,  were  cured.  Two,  under  Turet  and 
Vanzetti,  &iled  In  Cooper  Forster's  case  the  compression  was  appHed  twice 
under  chloroform  ;  on  one  occasion  for  three  and  a  quarter  hours  and  on  the 
other  for  eight  hours.  In  Peatson's  case  the  pressure  was  applied  at  intervals 
for  a  period  of  nearly  three  months.  In  Rizzoli's  case  the  treatment  lasted 
even  longer,  the  cure  not  being  complete  for  nearly  six  months.  In  this  case 
the  artery  was  so  dilated  and  diseased  that  ligature  was  impossible.  In 
Dutoit's  caae  the  compression  was  applied  for  six  hours  a  day  for  six  days. 
Lund  has  also  recorded  a  case  cured  by  digital  compression  in  two  periods,  the 
first  of  ten  and  the  second  of  seven  and  half  hours. 

In  another  case  under  the  care  of  8.  Jones,  compression  was  combined  with 
the  application  of  Esmarch^s  bandage  to  the  arm,  but  without  success. 

Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made  ap- 
plicable  to  aneurisms  in  this  situation  ;  inasmuch  as  the  pressure  that  is 
brought  to  bear  upon  the  subclavian  must  necessarily  at  the  same  time 
influence  the  greater  part  of  the  brachial  plexus  of  nerves  to  such  an  extent 
as  to  be  unendurable  by  the  patient.  Yet  it  is  not  impracticable,  and  means 
might  be  devised  to  overcome  this  difficulty. 

Ligature  of  the  artery  is,  however,  still  the  Surgeon's  chief  resource  in  the 
treatment  of  these  cases.  The  part  of  the  vessel  universally  selected  for  the 
application  of  the  ligature  is,  in  accordance  with  the  Hunterian  doctrines,  that 
which  lies  on  the  first  rib  beyond  the  scalenus  anticus  muscle  ;  this  part 
presenting  the  advantages  of  being  sufficiently  removed  from  the  seat  of  disease 
to  ensure  the  probability  of  the  coats  of  the  artery  being  in  a  sound  state,  of 
being  by  far  the  most  accessible,  and,  when  deligated,  of  allowing  the  collateral 
circulation  by  which  the  vitality  of  the  arm  is  to  be  maintained  to  remain  nn- 
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mjored.  Xotwithstanding  these  obvions  advantages  presented  by  the  ligature 
of  the  sabclavian  over  that  of  the  axillary  artery,  in  other  words,  by  performing 
Hnnter^B  instead  of  AneUs  operation  for  the  cure  of  spontaneons  axillary 
tneorism,  there  wonld  appear  to  be  a  tendency  in  the  niinds  of  some  Surgeons 
to  advocate  the  latter  instead  of  the  former  of  these  operations  ;  and  to  sub- 
<ititate  for  one  that  offers  the  advantages  that  have  just  been  mentioned  a 
procedure  that  is  not  only  much  more  difficult  in  its  performance,  and  that 
inteiferes  with  the  collateral  circulation,  but  that  is  practised  upon  a  diseased 
fan  of  the  vessel,  in  dangerous  proximity  to  the  sac. 

XflgBtiire  of  the  Snbda^ian  in  the  Third  Part  of  its  Course. — In 
ofder  to  apply  a  ligature  to  that  portion  of  the  subclavian  artery  which  inter- 
Tvaes  between  the  outer  edge  of  the  scalenus  anticus  and  the  lower  boflrder  of 
t}ie  fint  rib,  the  patient  should  be  placed  in  the  recumbent  position,  the  arm 
deprened  as  much  as  possible,  and  the  head  turned  somewhat  to  the  opposite 
fide.  The  situation  of  the  external  jugular  vein  should  then  be  ascertained  if 
ptsoble  before  commencing  the  incision.  It  may  lie  at  any  point  between  the 
puatcrior  border  of  the  stemo-mastoid  and  the  edge  of  the  trapezius  ;  most 
comDKmly  it  is  close  to  the  former  muscle.  Occasionally  it  is  wanting.  The 
opemion  is  commenced  by  drawing  the  integuments  of  the  lower  part  of 
the  neck  downwards  over  the  clavicle  and  making  an  incision  about  four  inches 
in  length  upon  the  bone,  dividing  the  skin,  superficial  fascia,  platysma,  and 
the  nqira^claTicnlar  branches  of  the  cervical  plexus.  When  the  tension  is 
taken  off  the  part,  this  incision  will  be  found  to  traverse  the  base  of  the 
poBterior  triangle  of  the  neck.  The  chief  object  of  drawing  the  skin  down- 
virds  in  this  way  is  to  avoid  any  risk  of  wounding  the  external  jugular  vein, 
lur  as  this  vessel  perforates  the  deep  cervical  &scia  about  one  finger's  breadth 
ahove  the  clayicle,  it  cannot  be  drawn  downwards  with  the  integuments.  In 
»»me  nre  cases  the  cephaUc  vein  crosses  the  clavicle  and  joins  the  external 
josnlar.  It  would  then  necessarily  be  divided  in  the  first  incision.  The  next 
<ep  in  the  operation  is  to  find  the  external  jugular  vein.  In  order  to  do  this 
the  deep  cervical  &scia  must  be  carefuUy  dissected  through  close  to  the 
ckvide ;  immediately  beneath  the  fascia  a  quantity  of  loose  areolar  tissue  is 
exposed,  in  which  the  lower  end  of  the  external  jugular  will  commonly  be 
fiiond.  As  soon  as  the  deep  cervical  fascia  is  divided  great  caution  must  be 
osed,  the  areolar  tissue  being  picked  up  in  small  pieces  with  the  forceps  and 
icntched  through  with  the  point  of  the  scalpel  or  torn  with  a  blunt  probe  or 
Heel  director.  When  the  external  jugular  vein  comes  into  view  it  must  be 
tnated  aooording  to  its  position  ;  if  at  either  end  of  the  wound,  it  may  be 
dnwn  aside  with  a  blunt  hook ;  if  in  the  middle,  a  double  ligature  must  be 
pond  and  the  vein  tied  in  two  places  and  divided  between  them,  Occasion- 
•Uj  the  tmnsrerBe  cervical  and  supra-scapular  veins  form  a  plexus  with  the 
ezteraal  jugular  immediately  above  the  clavicle^  and  the  difficulty  of  exposing 
the  artoj  is  then  greatly  increased.  The  transverse  cervi(^  artery  lies 
Bonnalh  aboTe  the  wound,  and  the  supra-scapular  is  concealed  behind  the 
'^lande,  bat  in  exceptional  cases  they  may  be  found  in  the  space  exposed  in 
the  operation.  They  must  then  be  drawn  out  of  the  way  with  blunt  hooks. 
Bj  cooabined  catting  and  scratching  through  the  areolar  tissue,  the  external 
*^  of  the  scalenns  anticns  is  reached ;  this  is  the  *'  directing  line  *'  down 
vLich  the  finger  is  run  until  the  tubercle  of  the  first  rib  is  felt.  This  is  the 
mfe  to  the  artery,  which  will  be  found  immediately  above  and  a  little  beliind 
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riiglitlj  concave.  The  thick  fiiscia  covering  the  aiteiy  having  been  carefoUy 
opened  with  the  edge  of  the  knife,  the  needle  is  paraed  from  the  nerve,  u  lo* 
down  BB  possible,  so  as  to  avoid  an^  risk  of  injnring  the  plenre  bj  slii^ing 
over  the  npper  border  of  the  first  rib.  The  subclavian  vein  is  so  &f  belov 
the  clavicle  that  there  is  no  possibility  of  wounding  it  In  a  considerable 
proportion  of  cases  the  posterior  scapnlar  arter;  will  be  fonnd  springing  from 
the  artery  in  this  part  of  its  course.  In  296  arteries  esamined  by  Qnain,  it 
arose  from  the  third  pari;  as  a  separate  branch  in  101,  or  as  nearly  as  possible 
one  in  three  cases.  If  this  condition  is  met  nith,  the  ligstnre  most  be  applied 
as  &r  as  possible  to  the  proximal  side  of  the  branch.  If  necessity  obliges  the 
ligatnre  to  he  applied  close  to  the  branch,  it  is  perhaps  safer  to  tie  this  also,  as 
the  anastomosis  of  the  vessels  in  this  r^on  is  so  abundant  that  the  risk  of 
gangrene  fW)m  the  obliteration  of  a  single  branch  wonld  be  very  small. 
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The  operation  just  described  is  that  commonlj  adopted.  In  order  that  it 
should  be  easilj  carried  out,  it  is  in  the  first  place  necessary  that  the  shoulder 
shoold  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  down.  This 
is  a  matter  of  much  importance  ;  for,  if  the  clavicle  be  thrust  upwards  by  the 
presBore  of  a  large  aneurism,  or  if  it  lie  high  in  consequence  of  emphysema  of 
the  InngB,  the  Surgeon  will  have  to  find  the  artery  at  the  bottom  of  a  deep 
wound,  instead  of  on  a  comparatively  plane  surface.  If,  therefore,  the  clavicle 
cannot  be  tihoroughly  depressed,  more  room  must  be  provided  in  the  superficial 


FI9.  479.— Diagram  of  Right  Sabclavian 
kt^aj  In  lUnl  Vmrt  of  its  Course,  crotis«d 
W  toamewlii  eoUi  artery  and  vein. 
A.  SabdaTHD  artery,  r.  External  jugular 
nemiH  taaarcimalia  eoUi  veins,  k.  Bra- 
f^hal  ^ena  of  nerres.  m.  Omohyoid 
anade. 
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Fig.  480.— Diagram  of  the  BeUtions  of  the  Third 
Xwrt  of  the  Subclavian  Artery :  t.  trapezius ;  o.  h. 
omo-hvoid ;  ».  a.  scalenus  anticus ;  s,  m.  stemo^ 
mastoid ;  v.  external  Jugular  vein  ;  n.  brachial 
plexus;  a.  artery. 


parts  of  the  wound.  This  is  done  by  making  a  vertical  incision  upwards 
either  along  the  border  of  the  stemo-mastoid  or  from  the  middle  of  the 
wound  for  about  two  inches.  As  the  artery  is  in  these  cases  approached 
rather  from  above  than  from  the  front,  the  structures  met  with  differ  some- 
what from  those  already  described.  The  posterior  belly  of  the  omo-hyoid  is 
alines  exposed,  and  forms  an  important  rallying  point  in  the  operation,  and 
the  transverse  cervical  artery  and  vein  wiU  most  commonly  come  into  view. 
The  danger  of  including  the  lowest  cord  in  the  brachial  plexus  is  greater  the 
more  the  artery  is  approached  from  above.  The  vertical  incision  should 
always  be  made  in  fat  subjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exposed 
even  with  the  help  of  the  vertical  incision.  A  case  occurred  to  Sir  A.  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  artery  for  a  large  aneurism  of 
the  axilla  was  forced  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thrust  up  to  too  great  a  height  to  enable  him  to  reach  the  vessel.  The  extent 
^>fthediiBcalty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a  great  measure  upon  the  height  at  which  the  subclavian  artery 
happens  in  any  particular  case  to  be  situated  in  the  neck.  It  is  not  uncom- 
mon to  find  it  pulsating  so  high  in  the  neck,  that  no  amount  of  elevation  of 
the  chvide  by  a  subjacent  axillary  aneurism  could  raise  that  bone  above  the 
level  of  the  vessel  In  the  majority  of  cases,  however,  (in  seventeen  out  of 
twenty-five,  as  shown  by  Quain  in  his  work  on  the  Arteries,)  it  is  either  below 
the  levd  of  the  bone,  or  but  slightly  raised  above  it ;  so  that,  if  the  clavicle 
i^ere  thrust  upwards  and  forwards,  the  vessel  would  be  buried  in  a  deep  pit 
Vhiod  it.  Dupnytren  was  of  opinion  that  the  arteiy  coursed  high  in  persons 
^o  were  thin,  with  slender  long  necks  ;  whereas,  in  thick,  short-necked 
prwns,  with  muscular  shoulders,  it  was  deeply  seated.  I  have  often  verified 
t'le  truth  of  this  observation,  both  in  dissection  and  in  examining  the  pulsa- 

ti«iQs  of  the  vessel  during  life, 

vou  n.  p 
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In  order  to  obviate  the  difficulty  that  has  occasionally  been  experienced  in 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  has  been 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection 
that  can  be  raised  against  this  practice,  is  the  fact  of  the  clavicle  being  some- 
times a  part  of  the  wall  of  the  aneurism ;  but,  supposing  the  Surgeon  could 
satisfy  Mmself  that  this  was  not  the  case,  I  cannot  see  any  objection  to  this 
procedure,  provided  any  very  great  and  insurmountable  difficulty  presented 
itself  in  passing  the  ligature  round  the  vessel  without  it. 

Accidents  during  Ligature  of  the  Third  Part  of  the  Subclavian. — 
Wound  of  the  External  Jugular  Vein  is  a  most  serious  accident,  as  entrance  of 
air  is  very  likely  to  take  place,  and  may  cause  immediate  death.  This  accident 
is  avoided  by  careful  dissection,  and  if  the  vein  is  so  situated  as  to  be  exposed 
to  the  risk  of  injury,  it  must  be  divided  between  a  couple  of  ligatures. 

Profuse  venous  JuBmorrhage  from  wound  of  some  of  the  numerous  veins  in 
the  neighbourhood  has  more  than  once  prevented  the  completion  of  the 
operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period. 

Wound  of  the  Sac  is  a  somewhat  rare  accident.  In  some  cases,  as  has 
already  been  stated,  the  sac  passes  upwards  below  the  clavicle  into  the  inferior 
posterior  triangle  of  the  neck ;  when  this  is  the  case,  the  Surgeon  incurs  the 
risk  of  puncturing  it  from  its  close  proximity  to  the  artery,  as  it  lies  on  the 
first  rib.  This  accident  happened  to  Cusack  while  ligaturing  the  subclavian 
in  the  third  part  of  its  course,  for  a  diffused  aneurism  of  the  axillary  artery. 
An  alarming  gush  of  blood  took  place,  which  was  an*ested  by  plugging  the 
wound  ;  but  the  haemorrhage  recurred  on  the  tenth  day,  and  the  patient  died. 
In  a  case  related  by  Travers,  in  which  the  sac  was  punctured  by  the  needle, 
which  was  being  passed  round  the  artery,  the  blood,  which  was  arterial,  did 
not  flow  per  saUum^  but  in  a  continuous  stream.  "The  haemorrhage,"  Travers 
says,  "  was  more  terrific  and  uncontrollable  than  I  have  ever  witnessed,"  and 
was  not  conmianded  by  drawing  the  ligature  tight.  It  was  so  great  that  it 
was  doubtful  whether  the  patient  would  leave  the  theatre  alive,  and  was 
arrested  only  by  plugging  the  wound  with  sponge-tents.  The  patient  died  of 
inflammation  of  the  pleura.  On  examination,  the  aneurismal  sac  was  found 
to  have  a  pouch-like  enlargement  upwards,  overlying  the  artery,  where  it  had 
been  punctured. 

Inclusion  of  the  lotvest  cord  of  the  brachial  pUxus  in  the  noose  of  the  ligatare 
is  a  more  common  accident,  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  these  nervous  trunks  instead  of  the  vessel.  Thus,  Liston, 
in  the  first  successful  case  of  ligature  of  the  subclavian  in  this  country,  passed 
the  thread  round  the  lower  nervous  cord ;  but  immediately  perceiving  his 
error,  turned  it  to  account  by  drawing  aside  the  included  nerve,  and  thus 
more  readily  exposing  the  artery.  Dupuytren,  in  a  case  of  aneurism  of  some 
years'  duration,  succeeded,  after  an  operation  that  lasted  one  hour  and  forty- 
eight  minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he 
ever  attempted,  in  passing  a  ligature  round  the  vessel,  as  he  believed.  After 
the  death  of  the  patient,  which  occurred  from  haemorrhage  on  the  ninth  day, 
the  artery  was  found  to  have  been  perforated  by  the  needle,  and  one  half  the 
vessel  and  the  lower  cord  of  the  brachial  plexus  included  in  the  noose. 
In  a  case  related  by  Porter,  it  is  stated  that  the  artery  communicated  such 
distinct  pulsation  to  the  inferior  nervous  trunk,  that  there  was  no  means 
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of  ascertaining  whether  it  was  the  vessel  or  not,  except  by  passing  the  needle 
nnder  it. 

Ptmcture  of  ths  pleura  in  passing  the  needle  is  not  nsuallj  recognized  as 
one  of  the  dangers  of  ligatnre  of  the  third  part  of  the  artery.  It  may, 
faowever,  take  place,  especially  if  the  needle  is  passed  close  to  the  scalenus 
anticns  and  from  above,  as  must  often  be  the  case  when  the  clavicle  is  much 


In  connection  with  the  ligature  of  the  subclavian  in  this  situation  it  is 
impossible  to  pass  over  in  silence  the  fact,  that  in  some  instances  the  artery 
takes  a  remarkably  high  course  in  the  neck,  and  that  in  some  of  these  instances 
instead  of  passing  over  the  first  dorsal  rib,  it  has  been  supported  on  a  super- 
nomerary  cervical  rib,  the  anatomical  relations  being  thus  seriously  disturbed. 
And  again,  if  this  supernumerary  cervical  rib  be  unusually  short,  the  vessel 
maj  be  found  to  lie  between  it  and  the  first  dorsal.  Another  abnormality  of 
great  rarity  is  the  passage  of  the  subclavian  vein  behind  the  scalenus  anticus 
with  the  artery.   This  would  add  greatly  to  the  difiiculty  of  the  operation. 

Xigatnre  behind  the  Scalenus  anticns. — If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  artery  be  not  sound  in  the  third  port  of 
its  coarse,  it  may  be  necessary  to  hgature  it  behind  the  scalenus  anticus,  dividing 
the  outer  half  or  two-thirds  of  the  muscle.    This  operation  should  not  be 
considered  as  distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course, 
bnt  rather  as  an  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons 
ju^  mentioned,  unadvisable  to  tie  the  artery  on  the  first  rib  ;  in  this  way  it 
has  been  practised  by  Dupuytren  and  Listen.    In  its  first  steps,  as  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
the  veasel  in  the  third  part  of  its  course.    When  this  muscle  has  been  exposed, 
a  director  must  be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the 
extent  of  half  or  two-thirds  its  breadth,  when  it  retracts,  exposing  the  vessel. 
During  this  part  of  the  operation,  some  danger  may  be  incurred  by  the  phrenic 
nerve,  and  the  transversales  colli  and  humeri  arteries  ;  but  if  ordinary  care 
be  taken,  this  will  not  be  very  great.    The  phrenic  nerve  lies  altogether  to  the 
tracheal  nde  of  the  incision,  if  that  be  not  carried  beyond  one-half  the  breadth 
of  the  muscle ;  and  should  it  appear  to  be  in  the  way,  it  may  readily  be  pushed 
inwards  towards  the  mesial  line,  being  only  loosely  invested  by  areolar  tissue. 
I  have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  was 
h^tmed  for  a  spontaneous  cylindrif orm  aneurism  of  the  axilla,  and  the  patient 
died  on  the  eighth  day,  of  pneumonia  ;  on  examination  after  death,  the  edge 
of  the  scalenus  was  found  cut,  and  the  phrenic  nerve  divided.     Had  the  in- 
jorj  to  the  nerve  in  this  case  anything  to  do  with  the  pneumonia  ?    I  do  not 
think  it  improbable ;  as  division  of  one  phrenic  nerve,  by  paralysing  to  a 
certain  extent  the  diaphragm,  and  so  far  interfering  with  the  respiratory  move- 
ments, must  necessarily  have  a  tendency  to  induce  congestion  of  the  lung, 
which  would  readily  run  on  to  inflammation  of  that  organ.    I  have  likewise 
heazd  cf  one  case  in  which  incessant  hiccough  followed  this  operation,  and 
after  death  the  phrenic  nerve  was  found  reddened  and  inflamed,  having 
proljaMy  in  some  way  been  interfered  with  during  the  exposure  of  the 
veasel.    The  transversales  colli  and  humeri  arteries  may  be  avoided  by  keeping 
the  incision  in  the  muscle  between  and  parallel  to  these  vessels. 

Another  important  point  in  reference  to  the  ligature  of  the  vessel  in  this 

part  of  its  coarse  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
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half  on  the  left,  the  snperior  intercostal  arises  from  the  subclavian  artery 
between  the  scaleni.  When  this  is  the  case,  there  woald  probably  be  but  a 
slender  chance  of  the  occlusion  of  the  artery  by  ligature  in  this  situation. 

One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point  above 
the  first  rib,  certainly  arises  from  interference  with  the  fascia  which  lies  between 
it  and  the  Scalene  muscles,  separating  it  from  the  pleura,  and  which  is  con- 
tinuous  with  the  areolar  tissue  of  the  anterior  mediastinum,  being  indeed  the 
deep  portion  of  the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as 
the  "  thoracic  fascia,"  and  which  helps  to  form  the  superior  boundary  of  the 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  &scia.  After  the 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue 
presents  itself ;  and,  if  septic  infiammation  be  excited  in  it,  the  morbid  process 
will  readily  extend  by  continuity  of  tissue  into  the  thorax  by  the  anterior 
mediastinum,  invading  ultimately  the  pleura  and  pericardium.  Hence,  when- 
ever it  is  practicable,  the  Surgeon  should  keep  the  point  of  the  needle  close  to 
that  part  of  the  artery  which  lies  upon  the  first  rib,  as  there  is  less  risk  here  of 
opening  into  the  deep  areolar  tissue  of  the  neck. 

Seffolts  of  Ugatnre  of  tlie  SubolaTiaii. — ^The  general  results  of 
ligature  of  the  subclavian  in  the  third  part  of  its  course  for  spontaneous 
aneurism  in  the  axillary  are  by  no  means  satis&ctory.  Thus  of  48  cases  of 
aneurism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in 
which  the  artery  was  ligatured  above  the  clavicle,  I  found  23  cures  against  25 
deaths.  This  result  was  so  unfavourable,  and  so  different,  indeed,  from  what 
I  anticipated,  that  I  was  led  to  analyse  carefully  the  causes  of  death*  I  found 
them  as  follows  : — 

iDflammation  within  the  chest,  &c 10  cases. 

Suppuration  of  the  Sac 6  ., 

Suppurative  phlebitis 1  ,, 

Hemorrhage 3  ,, 

Gangrene  of  hand  and  arm 1  ,, 

Ghingrene  of  both  arms  and  legs 1  „ 

Not  stated 3 


ti 


25     „ 


Thus  it  will  be  seen  that  the  two  most  frequent  causes  of  a  fatal  result 
following  the  operation  for  axillary  aneurism,  are  not  those  that  are  usually 
met  with  after  the  ligature  of  the  larger  vessels.  It  would  therefore  appear  to 
be  owing  to  some  special  condition,  dependent  either  upon  the  application  of  a 
ligature  to  the  subclavian  artery  in  the  third  part  of  its  course,  or  upon  the 
situation  and  nature  of  the  disease  for  which  that  operation  is  had  recourse  to ; 
and  the  important  point  to  be  determined  is,  whether  these  conditions  are 
the  accidental  or  the  necessary  consequences  of  the  application  of  a  ligature  in 
this  situation  for  the  cure  of  aneurism  in  the  axilla. 

Inflammation  of  ihs  Contents  of  the  Thorax  proved  fatal  in  10  out  of  25  cases, 
or  1  in  2*5,  and  is  the  most  frequent  cause  of  death,  though  not,  I  believe,  the 
most  frequent  untoward  complication  of  this  operation.  It  might  at  first 
be  supposed  that,  in  this  respect,  the  operations  on  the  subclavian  artery 
resembled  other  of  the  greater  operations,  after  which  pysemic  pneumonia  is  so 
common  a  sequela  ;  but,  on  closer  examination,  it  will  be  found  that  this  is  not 
the  case.    Inflanmiation,  when  attacking  the  thorax  or  its  contents  after 
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Hgatme  of  this  artery  for  axillary  anenrism,  is  not  confined  to  the  Inngs,  bat 
Tery  oommonly  affects  the  pleura  and  pericardium  as  well  as,  or  even  in  pre- 
ference to,  these  organs.  It  would,  therefore,  appear  probable  that  it  arose 
from  causes  that  are  essentially  connected  either  with  this  operation  or  with 
the  aneurisin  itself.    These  are  referrible  to  three  heads. 

1.  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardiuuL  This  would 
appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied  the  sub- 
clavian, and  has  been  especially  adverted  to  by  that  excellent  Surgeon  in  his 
leladcm  of  the  case. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its  posterior 
aspecL  This  occurred  in  a  case  in  which  Mayo  of  Winchester  operated,  and 
is  more  liable  to  happen  if  suppuration  have  taken  place  in  the  sac  ;  when  this 
oocan,  adhesion  may  take  place  between  it  and  the  pleura,  or  even  the 
tiflsae  of  the  adjacent  lung ;  and  the  contents  of  the  suppurating  tumour  may 
be  discharged  into  the  pleural  cavity  or  air-tubes,  and  so  coughed  up.  Of 
this  curious  mode  of  termination  there  are  at  least  two  cases  on  record  ;  one 
by  Bnllen,  in  which  the  patient  recovered  ;  the  other  by  Gross,  in  which  the 
patient  died  from  the  escape  of  the  contents  of  the  sac  into  the  cavity  of  the 
pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 
respintory  movements,  induce  a  tendency  to  congestion  and  inflanunation  of 
the  Jmigs  ;  and,  although  such  an  accident  must  be  a  very  rare  one  in  cases 
of  %atare  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has 
oocorred,  aa  I  have  myself  witnessed  in  one  case. 

Suppuration  of  ihs  Sac  is  the  most  common,  though  not  the  most  fatal, 
accident  after  ligature  of  the  subclavian  for  spontaneous  axillary  aneurism.  It 
was  the  immediate  cause  of  death  in  six  cases,  and  occurred  in  two  of  the 
patients  that  died  of  inflammation  of  the  chest ;  it  took  place  in  six  cases  also 
that  recovered  :  in  all,  fourteen  cases  out  of  forty-five,  or  nearly  one  in  three, 
— a  much  higher  proportion  than  is  generally  ol^rved  in  cases  of  ligature  for 
aoeurism. 

What  occasiona  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
anenrifflns  than  in  those  in  other  situations  ?  The  chief  cause  to  which  it 
af^iean  to  be  attributable  is  the  great  laxity  of  the  areolar  membrane  in  the 
auEiQa,  which  aUows  the  tumour  to  increase  so  rapidly  in  size  as  to  excite 
inflammatory  action  in  the  surrounding  tissues,  which  may  speedily  run  into 
snppmiation.  So  long  as  the  contents  of  the  tumour  continue  fluid,  they  will 
neoeaBarify  excite  less  irritation  on  surrounding  structures  ;  but  when  once 
they  have  become  solidified,  whether  by  the  gradual  deposit  of  laminated 
fibrine  during  the  progress  of  the  disease,  or  more  suddenly,  in  consequence 
of  those  dianges  that  take  place  in  the  contents  of  an  aneurismal  sac  afier 
the  ligature  of  the  artery  l^iding  to  it,  the  indurated  mass,  acting  like  any 
other  foreign  body,  sets  up  inflammation  in  the  areolar  tissue  that  is  in 
immediate  contact  with  it,  and  thus  disposes  it  to  run  into  suppuration.  The 
mofe  speedily  the  solidification  takes  place,  the  more  disposition  will  there  be 
to  the  occarrenoe  of  this  accident ;  the  neighbouring  parts  being  unable  to 
acoommodate  themselves  to  the  sudden  extension  and  compression  they  are 
ecBBpeBed  to  midergo.    It  is  probable  also  that  the  proximity  of  the  wound, 
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it,  covered,  however,  and  bound  down  by  a  dense  fascia.  Immediately  above 
the  atter>',  and  in  close  contact  with  it,  is  the  lowest  cord  of  the  brachial 
plexus,  that  formed  bj  the  lost  cervical  and  first  dorsal  nerves  ;  beneath  the 
artery  is  the  first  rib,  apon  which  it  can  be  felt  rolling  nnder  the  finger  when 
firm  pressure  is  made.  At  the  same  time  pulsation  will  be  felt,  bnt  this  roust 
not  be  taken  as  proof  that  the  structure  beneath  the  finger  is  the  vessel,  for 
the  lowest  coid  of  the  brachial  plexus  lies  so  close  to  the  snbclanan  artery  that 
it  receives  a  communicated  pnlsation  from  it.  On  firm  pressure  the  uerre  still 
retains  its  round  form,  while  the  artery  flattens  out,  and  its  surface  becomes 


Fig.  4m— Llgiture  of  the  Sobcl»TL.n  (n  tbf  Thiol  P«rt  of  tta  CoaiM. 


slightly  concave.  The  thick  fascia  covering  the  artery  having  been  carefally 
opened  with  the  edge  of  the  knife,  the  needle  is  passed  fhim  the  nerve,  as  low 
down  as  possible,  so  as  to  avoid  any  risk  of  injuring  the  plenra  by  slipping 
over  the  upper  border  of  the  first  rib.  The  subclavian  vein  is  so  far  below 
the  clavicle  that  there  is  no  possibility  of  wounding  it.  In  a  oonsiderable 
proportion  of  cases  the  posterior  scapular  artery  will  be  found  springing  from 
the  artery  in  this  part  of  its  course.  In  296  arteries  examined  by  Quain,  it 
arose  from  the  third  part  as  a  separate  branch  in  101,  or  as  nearly  as  possible 
one  in  three  cases.  If  this  condition  is  met  with,  the  ligatnre  must  be  applied 
as  fiir  as  possible  to  the  proximal  side  of  the  branch.  If  necessity  obligee  the 
ligature  to  be  applied  close  to  the  branch,  it  is  perhaps  safer  to  tie  this  also,  as 
the  anastomosis  of  the  vessels  in  this  region  is  bo  abundant  that  the  risk  of 
gangrene  ftom  the  obliteration  of  a  single  branch  would  be  very  small. 
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The  operation  joat  described  is  that  conunonlv  adopted.  In  order  that  it 
should  tn  easily  carried  ont,  it  is  in  the  fint  place  necessary  that  the  aboolder 
sboold  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  down.  This 
is  a  matter  of  much  importance  ;  for,  if  the  clavicle  be  thrust  upwards  by  the 
pi  enure  of  a  1a^;e  anenrism,  or  if  it  lie  high  in  conseqnence  of  emphysema  of 
the  longs,  the  anrgeon  will  have  to  find  the  artery  at  the  bottom  of  a  deep 
wottnd,  instead  of  on  a  comparatively  plane  surface.  If,  therefore,  the  clavicle 
cannot  be  thoroughly  depreased,  more  room  must  be  provided  in  the  anperfioial 
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parts  of  the  woond.  This  is  done  by  making  a  vertical  incision  upwards 
either  along  the  border  of  the  stemo-mastoid  or  from  the  middle  of  the 
w^onnd  for  about  two  inches.  As  the  artery  is  in  these  cases  approached 
rather  from  above  than  fk)m  the  front,  the  structures  met  with  differ  some- 
what fe>m  those  already  described.  The  posterior  belly  of  the  omo-hyoid  is 
alwaya  exposed,  and  forms  an  important  rallying  point  in  the  operation,  and 
the  transverBe  cervical  artery  and  vein  will  most  commonly  come  into  view. 
The  danger  of  including  the  lowest  cord  in  the  brachial  plexus  is  greater  the 
more  the  artery  is  approached  from  above.  The  vertical  incision  should 
always  be  made  in  fat  sabjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exposed 
even  with  the  help  of  the  vertical  incision.  A  case  occurred  to  Sir  A.  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  arteiy  for  a  lai^  aneurism  of 
the  axiDa  was  forced  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thnnt  np  to  too  great  a  height  to  enable  him  to  reach  the  vessel.  The  extent 
of  Cbe  difEcolty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a  great  measure  upon  the  height  at  which  the  subclavian  artery 
bAppens  in  any  particnlar  case  to  be  situated  in  the  neck.  It  is  not  uncom- 
mtm  to  find  it  pulsating  so  high  in  the  neck,  that  no  amonnt  of  elevation  of 
the  cbvMde  by  a  subjacent  axillary  anenrism  conld  raise  that  bone  above  the 
lerel  of  the  veawL  In  the  majority  of  cases,  however,  (in  seventeen  out  of 
twenty-five,  as  shown  by  Qoain  in  his  work  on  the  Arlerieg,')  it  is  either  below 
the  level  of  the  bone,  or  but  slightly  raised  above  it ;  so  that,  if  the  clavicle 
were  tfamst  upwards  and  forwards,  the  vessel  would  be  buried  in  a  deep  pit 
behind  it.  Dupnytren  was  of  opinion  that  the  artery  coursed  high  in  persons 
wbo  were  thin,  with  slender  long  necks ;  whereas,  in  thick,  short-necked 
persons,  with  mnscnlar  shoulders,  it  was  deeply  seated.  I  have  often  verified 
ib«  trntb  of  this  observation,  both  in  dissection  and  in  examining  the  palsa- 
tkna  of  the  vessel  during  life. 
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In  order  to  obviate  the  difScultj  that  has  occasionallv  been  experienced  in 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  has  been 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection 
that  can  be  raised  against  this  practice,  is  the  fact  of  the  clavicle  being  some- 
times a  part  of  the  wall  of  the  aneurism ;  but,  supposing  the  Surgeon  could 
satisfy  himself  that  this  was  not  the  case,  I  cannot  see  any  objection  to  this 
procedure,  provided  any  very  great  and  insurmountable  (Ufficulty  presented 
itself  in  passing  the  ligature  round  the  vessel  without  it. 

Accidents  duzing  Xi|fatiire  of  the  TMrd  Part  of  the  Subclavian. — 
Wound  of  the  External  Jugular  Vein  is  a  most  serious  accident,  as  entrance  of 
air  is  very  likely  to  take  place,  and  may  cause  immediate  death.  This  accident 
is  avoided  by  careful  dissection,  and  if  the  vein  is  so  situated  as  to  be  exposed 
to  the  risk  of  injury,  it  must  be  divided  between  a  couple  of  ligatures. 

Profuse  venous  hxmorrhagB  from  wound  of  some  of  the  numerous  veins  in 
the  neighbourhood  has  more  than  once  prevented  the  completion  of  the 
operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period. 

Wotind  of  the  Sac  is  a  somewhat  rare  accident.  In  some  cases,  as  has 
already  been  stated,  the  sac  passes  upwards  below  the  clavicle  into  the  inferior 
posterior  triangle  of  the  neck ;  when  this  is  the  case,  the  Surgeon  incurs  the 
risk  of  puncturing  it  from  its  close  proximity  to  the  artery,  as  it  lies  on  the 
first  rib.  This  accident  happened  to  Cusack  while  ligaturing  the  subclavian 
in  the  third  part  of  its  course,  for  a  diffused  aneurism  of  the  axillary  artery. 
An  alarming  gush  of  blood  took  place,  which  was  arrested  by  plugging  the 
wound ;  but  the  haemorrhage  recurred  on  the  tenth  day,  and  the  patient  died. 
In  a  case  related  by  Travers,  in  which  the  sac  was  punctured  by  the  needle, 
which  was  being  passed  round  the  artery,  the  blood,  which  was  arterial,  did 
not  flow  per  saltumy  but  in  a  continuous  stream.  "  The  haemorrhage,"  Travers 
says,  "  was  more  terrific  and  uncontrollable  than  I  have  ever  witnessed,"  and 
was  not  commanded  by  drawing  the  ligature  tight.  It  was  so  great  that  it 
was  doubtfiil  whether  the  patient  would  leave  the  theatre  alive,  and  was 
arrested  only  by  plugging  the  wound  with  sponge-tents.  The  patient  died  of 
inflammation  of  the  pleura.  On  examination,  the  aneurismal  sac  was  found 
to  have  a  pouch-like  enlargement  upwards,  overlying  the  artery,  where  it  had 
been  punctured. 

Inclusion  of  the  lowest  cord  of  the  brachial  plexus  in  the  noose  of  the  ligature 
is  a  more  common  accident,  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  these  nervous  trunks  instead  of  the  vessel.  Thus,  Listen, 
in  the  first  successful  case  of  ligature  of  the  subclavian  in  this  country,  passed 
the  thread  round  the  lower  nervous  cord ;  but  immediately  perceiving  his 
error,  turned  it  to  account  by  drawing  aside  the  included  nerve,  and  thus 
more  readily  exposing  the  artery.  Dupuytren,  in  a  case  of  aneurism  of  some 
years'  duration,  succeeded,  after  an  operation  that  lasted  one  hour  and  forty- 
eight  minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he 
ever  attempted,  in  passing  a  ligature  round  the  vessel,  as  he  believed.  After 
the  death  of  the  patient,  which  occurred  from  haemorrhage  on  the  ninth  day, 
the  artery  was  found  to  have  been  perforated  by  the  needle,  and  one  half  the 
vessel  and  the  lower  cord  of  the  brachial  plexus  included  in  the  noose. 
In  a  case  related  by  Porter,  it  is  stated  that  the  artery  communicated  such 
distinct  pulsation  to  the  inferior  nervous  trunk,  that  there  was  no  means 
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of  afioertaining  whether  it  was  the  vessel  or  not,  except  by  passing  the  needle 
nnder  it. 

J^vneUiTB  of  ihs  pleura  in  passing  the  needle  is  not  usuaUy  recognized  as 
one  of  the  dangers  of  ligature  of  the  third  part  of  the  artery.  It  may, 
howeTer,  take  place,  especially  if  the  needle  is  passed  close  to  the  soalenos 
anticns  and  from  aboTe,  as  must  often  be  the  case  when  the  clayicle  is  much 


In  connection  with  the  ligature  of  the  subclavian  in  this  situation  it  is 
impossible  to  pass  over  in  silence  the  fact,  that  in  some  instances  the  artery 
takes  a  remarkably  high  course  in  the  neck,  and  that  in  some  of  these  instances 
instead  of  passing  over  the  first  dorsal  rib,  it  has  been  supported  on  a  super- 
nnmerary  cervical  rib,  the  anatomical  relations  being  thus  seriously  disturbed. 
And  again,  if  this  supernumerary  cervical  rib  be  unusually  short,  the  vessel 
maj  be  found  to  lie  between  it  and  the  first  dorsal.  Another  abnormality  of 
great  rarity  is  the  passage  of  the  subclavian  vein  behind  the  scalenus  anticus 
with  the  artery.    This  would  add  greatly  to  the  difficulty  of  the  operation. 

Zigatnre  beliind  the  Scalentui  anticiui. — If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  artery  be  not  sound  in  the  third  part  of 
ita  coorBe,  it  may  be  necessary  to  ligature  it  behind  the  scalenus  anticus,  dividing 
the  outer  half  or  two-thirds  of  the  muscle.    This  operation  should  not  be 
considered  as  distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course, 
bot  rather  as  an  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons 
just  mentioned,  unadvisable  to  tie  the  artery  on  the  first  rib  ;  in  this  way  it 
has  been  practised  by  Dupuytren  and  Listen.    In  its  first  steps,  as  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
the  vessel  in  the  third  part  of  its  course.    When  this  muscle  has  been  exposed, 
a  director  must  be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the 
extent  of  half  or  two-thirds  its  breadth,  when  it  retracts,  exposing  the  vessel. 
During  this  part  of  the  operation,  some  danger  may  be  incurred  by  the  phrenic 
nerve,  and  the  transversales  colli  and  humeri  arteries  ;  but  if  ordinary  care 
be  taken,  this  will  not  be  very  great.    The  phrenic  nerve  lies  altogether  to  the 
tracheal  side  of  the  incision,  if  that  be  not  carried  beyond  one-half  the  breadth 
of  the  muscle ;  and  should  it  appear  to  be  in  the  way,  it  may  readily  be  pushed 
inwards  towards  the  mesial  line,  being  only  loosely  invested  by  areolar  tissue. 
I  have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  was 
H^tnred  for  a  spontaneous  cylindrif orm  aneurism  of  the  axilla,  and  the  patient 
died  on  the  eighth  day,  of  pneumonia  ;  on  examination  after  death,  the  edge 
of  the  scalenus  was  found  cut,  and  the  phrenic  nerve  divided.     Had  the  in- 
jury to  the  nerve  in  this  case  anything  to  do  with  the  pneumonia  ?    I  do  not 
think  it  improbable ;  as  division  of  one  phrenic  nerve,  by  paralysing  to  a 
certain  extent  the  diaphragm,  and  so  far  interfering  with  the  respiratory  move- 
ments, must  necessarily  have  a  tendency  to  induce  congestion  of  the  lung, 
which  would  readily  run  on  to  inflammation  of  that  organ.     I  have  likewise 
beard  of  one  case  in  which  incessant  hiccough  followed  this  operation,  and 
after  death  the  phrenic  nerve  was  found  reddened  and  inflamed,  having 
prrjbably  in  some  way  been   interfered  with  during  the  exposure  of  the 
vessel.    The  transversales  colli  and  humeri  arteries  may  be  avoided  by  keeping 
the  incision  in  the  muscle  between  and  parallel  to  these  vessels. 
Another  important  point  in  reference  to  the  ligature  of  the  vessel  in  this 

pfft  of  its  course  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
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half  on  the  left,  the  superior  intercostal  arifles  from  the  subclavian  artery 
between  the  scaleni.  When  this  is  the  case,  there  would  probably  be  bat  a 
slender  chance  of  the  occlusion  of  the  artery  by  ligature  in  this  situation. 

One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point  above 
the  first  rib,  certainly  arises  from  interference  with  the  fascia  which  lies  between 
it  and  the  scalene  muscles,  separating  it  from  the  pleura,  and  which  is  con* 
tinuous  with  the  areolar  tissue  of  the  anterior  mediastinum,  being  indeed  the 
deep  portion  of  the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as 
the  *^  thoracic  fascia,"  and  which  helps  to  form  the  superior  boundary  of  the 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue 
presents  itself ;  and,  if  septic  infiammation  be  excited  in  it,  the  morbid  proa^ss 
will  readily  extend  by  continuity  of  tissue  into  the  thorax  by  the  anterior 
mediastinum,  invading  ultimately  the  pleura  and  pericardium.  Hence,  when- 
ever it  is  practicable,  the  Surgeon  should  keep  the  point  of  the  needle  close  to 
that  part  of  the  artery  which  lies  upon  the  first  rib,  as  there  is  less  risk  here  of 
opening  into  the  deep  areolar  tissue  of  the  neck. 

Saralts  of  Ligmtnve  of  tlio  SubolaTlan. — ^The  general  results  of 
ligature  of  the  subclavian  in  the  third  part  of  its  course  for  spontaneoos 
aneurism  in  the  axillary  are  by  no  means  satisfactory.  Thus  of  48  cases  of 
aneurism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in 
which  the  artery  was  ligatured  above  the  clavicle,  I  found  23  cures  against  25 
deaths.  This  result  was  so  unfavourable,  and  so  different,  indeed,  from  what 
I  anticipated,  that  I  was  led  to  analyse  careftdly  the  causes  of  death.  I  found 
them  as  follows  : — 

Inflammation  within  the  chest,  &c 10  camss. 

Suppuration  of  the  Sac 6    ., 

Suppurative  phlebitis I     ^ 

Haemorrhage 3    „ 

Qangrene  of  hand  and  ann 1     ^ 

Gangrene  of  both  arms  and  legs 1 


Not  stated S 


»* 


n 


25    „ 

Thus  it  will  be  seen  that  the  two  most  frequent  causes  of  a  fatal  result 
following  the  operation  for  axillary  aneurism,  are  not  those  that  are  usually 
met  with  after  the  ligature  of  the  larger  vessels.  It  would  therefore  appear  to 
be  owing  to  some  special  condition,  dependent  either  upon  the  application  of  a 
ligature  to  the  subclavian  artery  in  the  third  part  of  its  course,  or  upon  tho 
situation  and  nature  of  the  disease  for  which  that  operation  is  had  recourse  to ; 
and  the  important  point  to  be  determined  is,  whether  these  conditions  an* 
the  accidental  or  the  necessary  consequences  of  the  application  of  a  ligature  in 
this  situation  for  the  cure  of  aneurism  in  the  axilla. 

Inflammation  of  th$  Contents  of  the  Thorax  proved  fatal  in  10  out  of  25  ca£(«, 
or  1  in  2*5,  and  is  the  most  frequent  cause  of  death,  though  not,  I  believe,  the 
most  frequent  untoward  compiication  of  this  operation.  It  might  at  fir^t 
be  supposed  that,  in  this  respect,  the  operations  on  the  subclavian  artery 
resembled  other  of  the  greater  operations,  after  which  pys&mic  pneumonia  is  <««» 
common  a  sequela  ;  but,  on  closer  examination,  it  will  be  found  that  this  is  not 
the  case.    Inflammation,  when  attacking  the  thorax  or  ita  contents  alter 
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Hgatore  of  this  artery  for  axillaiy  aneurigm,  is  not  confined  to  the  lungs,  but 
TETj  oommonly  affects  the  pleura  and  pericardium  as  well  as,  or  even  in  pre- 
ference to,  these  organs.  It  would,  therefore,  appear  probable  that  it  arose 
from  causes  tliat  are  essentially  connected  either  with  this  operation  or  with 
&e  aneurism  itself.    These  are  referrible  to  three  heads. 

1.  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This  would 
appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied  the  sub- 
clavian, and  has  been  especially  adverted  to  by  that  excellent  Surgeon  in  his 
relation  of  the  case. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its  posterior 
aqwct.  This  occurred  in  a  case  in  which  Mayo  of  Winchester  operated,  and 
is  more  liable  to  happen  if  suppuration  have  taken  place  in  the  sac  ;  when  this 
oocoiB,  adhesion  may  take  place  between  it  and  the  pleura,  or  even  the 
usae  of  the  adjacent  lung ;  and  the  contents  of  the  suppurating  tumour  may 
be  diacharged  into  the  pleural  cavity  or  air-tubes,  and  so  coughed  up.  Of 
this  cnrions  mode  of  termination  there  are  at  least  two  cases  on  record  ;  one 
by  Bollen,  in  which  the  patient  recovered ;  the  other  by  Gross,  in  which  the 
patient  died  from  the  escape  of  the  contents  of  the  sac  into  the  cavity  of  the 
pleura. 

8.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 
Teepiratofrj  movements,  induce  a  tendency  to  congestion  and  inflammation  of 
the  lungs  ;  and,  although  such  an  accident  must  be  a  very  rare  one  in  cases 
of  ligature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has 
oocorred,  as  I  have  myself  witnessed  in  one  case. 

Stippuration  of  ihs  Sac  is  the  most  common,  though  not  the  most  fatal, 
accident  after  ligature  of  the  subclavian  for  spontaneous  axillary  aneurism.  It 
was  the  inmiediate  cause  of  death  in  six  cases,  and  occurred  in  two  of  the 
patients  that  died  of  inflammation  of  the  chest ;  it  took  place  in  six  cases  also 
that  recovered  :  in  all,  fourteen  cases  out  of  forty-five,  or  nearly  one  in  three, 
— a  much  higher  proportion  than  is  generally  ol»erved  in  cases  of  ligature  for 
anennsDL. 

What  occasions  this  greater  firequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations  ?  The  chief  cause  to  which  it 
appears  to  be  attributable  is  the  great  laxity  of  the  areolar  membrane  in  the 
axilla^  which  aUows  the  tumour  to  increase  so  rapidly  in  size  as  to  excite 
inflammatory  action  in  the  surrounding  tissues,  which  may  speedily  run  into 
nqipiDnition.  So  long  as  the  contents  of  the  tumour  continue  fluid,  they  will 
neoeMarily  excite  less  irritation  on  surrounding  structures ;  but  when  once 
they  hare  become  solidifled,  whether  by  the  gradual  deposit  of  laminated 
fibrine  during  the  progress  of  the  disease,  or  more  suddenly,  in  consequence 
of  those  changes  that  take  place  in  the  contents  of  an  aneurismal  sac  after 
the  ligature  of  the  artery  leading  to  it,  the  indurated  mass,  acting  like  any 
other  foreign  body,  sets  up  inflammation  in  the  areolar  tissue  that  is  in 
iH^ffUMJiftf^  contact  with  it,  and  thus  disposes  it  to  run  into  suppuration.  The 
more  speedily  the  solidiflcation  takes  place,  the  more  disposition  will  there  be 
to  the  oocnrrence  of  this  accident ;  the  neighbouring  parts  being  unable  to 
aooommodate  themselves  to  the  sudden  extension  and  compression  they  are 
oompeUed  to  undergo.    It  is  probable  also  that  the  proximity  of  the  wound. 
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and  perhaps  actual  injury  done  to  the  anenrismal  sac  during  the  operation,  arc, 
in  many  coAes,  the  immediate  causes  of  the  inflammation  and  suppuration. 
The  statistics  collected  by  Koch  show  a  much  greater  mortality  in  those  cusea 
in  which  the  subclavian  artery  has  been  tied  for  spontaneous  aneurisms  extend- 
ing above  tlic  upper  border  of  the  pectoralis  minor,  than  in  those  below  that 
point.    Of  17  of  the  former  18  were  fatal,  of  22  of  the  latter  only  10  died. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occur  in 
cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must  necessarily 
in  a  great  moisure  be  dependent  on  the  state  of  the  sac  at  the  time  of  tiie 
operation.  If  inflammation  have  been  already  set  up  around  it,  it  may 
happen  a  few  days  afler  the  artery  has  been  tied.  But  if  this  morbid  pro- 
cess have  not  already  commenced,  the  period  at  which  suppuration  may  most 
probably  be  exjKJctcd  is  between  the  first  and  second  month.  The  period  at 
which  suppuration  and  rupture  of  the  sac  take  place  does  not  influence  the 
prol>able  termination  of  the  case  to  any  material  extent  ;  as,  in  the  cases  that 
prove  fatal,  death  occurred  at  various  periods  between  the  seventh  day  and 
the  second  month  ;  in  Aston  Key's  case,  on  tlie  ninth  day  ;  in  Mayo's  on  tho 
twelfth  ;  in  Belurdini's  and  Grafe's,  at  the  end  of  the  first  month  ;  in  Ri^^amrs 
at  the  sixth  week  ;  in  B.  Cooper's,  in  the  second  month.  The  reoo>  cries, 
likewise,  took  place  at  all  periods  after  the  ligature  of  the  vessel,  between  a 
few  days,  as  in  Porter's,  and  six  weeks,  as  in  IIalton*s  case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally,  or 
into  the  lungs  or  pleura,  or  both.  It  is  most  usual  for  it  to  burst  externally  ; 
the  tumour  enlarges,  with  much  pain  and  tension  ;  a  ])art  of  the  skin  covering 
it  becomes  inflamed  ;  fluctuation  can  be  here  felt,  and,  if  an  incision  be  not 
made,  the  tumour  will  give  way,  discharging  most  usually  a  quantity  of  dark- 
coloured  pus,  mixed  up  with  more  or  less  broken-down  and  disintcgrutt-il 
ooaguluni,  and  perhaps  sooner  or  later  followed  by  a  stream  of  arterial  blo^Ki. 

Occasionally,  but  more  rarely,  the  sac,  extending  inwards,  perforates  the 
cavity  of  the  chest  and  l)ecomes  adherent  to  the  pleura,  and  may  give  way  into 
its  cavity  ;  or,  by  pressing  upon  the  lungs,  may  become  incorporated  witli 
them.  Of  this  remarkable  termination  two  instances  arc  recorded,  in  one  of 
which  recovery  took  place. 

The  first  case  of  the  kind  is  one  in  which  Bullen  ligatured  the  subclavian 
artery  for  axillary  aneurism.  Eighteen  days  after  the  operation  the  tumour 
began  to  inca^ase,  and  to  take  on  the  symptoms  that  are  indicative  of  suppu- 
ration. On  the  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus  were  exfiec- 
torated  during  a  paroxysm  of  coughing,  and  the  tumour  suddenly  dimini.*ihcd 
to  one  half  its  size  ;  it  was  now  punctured,  and  five  ounces  of  the  same  kind  of 
matter  were  let  out  with  great  relief.  When  the  patient  coughed,  air  passed  into 
and  distended  the  sac  through  an  aperture  between  the  first  and  second  rii>N 
near  their  sternal  extremities,  through  which  the  contents  of  the  tumour  lud 
escaped  into  the  lung.  The  discharge  from  the  external  aperture  givatly 
decreased  ;  the  cough  lessened  ;  and  finally,  three  mouths  after  the  ojienuiun* 
the  patient  was  quite  well. 

Gross  tied  the  Bul)clavian  artery  for  axillary  aneurism  on  the  Ihth  of 
February.  After  the  performance  of  the  operation  the  contents  of  the  tumour 
solidified,  and  its  volume  progressively  diminished.  On  the  15th  of  Mart*h, 
the  patient  sufiered  from  fever,  and  slight  tenderness  on  the  apex  of  tlie 
tumour  was  perceptible.    On  the  16th  he  was  suddenly  seized  with  intense 
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pain  in  the  chest,  which  was  particolarlj  severe  at  the  base  of  the  right  lung, 
and  extended  up  towards  the  axiUa.  Bespiration  throughout  the  right  lung 
was  bronchial,  and  there  was  dulness  on  percussion  over  the  lower  ribs; 
the  aneurismal  tumour  had  suddenly  disappeared  at  the  time  of  the  attack. 
On  the  18th,  Uie  patient  experienced  a  sensation  as  if  a  fluid  were  passing 
from  the  pleural  canty  into  that  of  the  aneurismal  tumour  ;  and,  upon 
aoKcoluiting,  a  splashing  sound  was  heard  at  eveiy  inspiration,  the  noise  resem- 
Minir  that  produced  by  shaking  water  in  a  closed  vessel.  On  the  20th,  he 
died.  Upon  dissection,  the  aneurism  was  found  to  conmiunicate  by  an  aper- 
tare,  one  inch  and  three-quarters  in  length  and  an  inch  and  a  half  in  width, 
Tich  the  pleural  cavity ;  this  opening  was  situated  between  the  first  and  second 
rA%,  and  was  obviously  the  result  of  ulceration  and  absorption,  caused  by  the 
pnaBore  of  the  tumour.  Both  ribs  were  denuded  of  their  periosteum.  The 
rirht  side  of  the  chest  contained  nearly  three  quarts  of  bloody  serum,  inter- 
aiitd  with  laminated  clots  and  flakes  of  lymph ;  the  former  of  which  had 
trviJently  been  lodored  originally  in  the  aneurismal  sac. 

Beades  these  cases,  a  somewhat  similar  one  has  been  recorded  by  Neret,  of 
XancT.  A  patient  was  admitted  into  the  hospital,  suffering  from  haemoptysis, 
and  nn  examination  was  found  to  have  an  aneurism  of  the  left  subclavian 
^inm  u  large  as  a  chestnut.  He  died  shortly  after  admission ;  and,  on  exami- 
nation, the  aneurism  was  found  to  communicate  with  a  large  cavity  in  the 
njiper  put  of  the  lung. 

The  canse  of  death  in  Gross's  case  was  probably  the  fact  of  the  sac  opening 
and  diacharging  its  contents  into  the  pleural  cavity.  This  does  not  appear  to 
iiare  occmrcd  in  Bidlen's,  in  which  a  communication  was  established  directly 
^th  the  lung,  the  contents  of  the  abscess  finding  exit  through  the  air-tubes. 
The  prncess  here  was  analogous  to  what  occasionally  occurs  in  hepatic  abscess 
T!ien  this  opens  through  the  lungs,  adhesion  having  previously  taken  place 
^^tween  the  opposed  surfaces  of  the  pleura. 

In  Fomer's  case  of  axillary  aneurism,  both  arteries  became  affected  by  the 
'iiteaae,  and  both  subclavians  were  tied  in  the  third  part  of  their  course  at  an 
.  iteml  of  aboat  fifteen  months.  In  this  most  remarkable  and  interesting  case, 
'  '^.  roolt  of  which  reflects  much  credit  on  the  skill  and  decision  of  the  operator, 

*  -^  patient,  a  stone-mason  by  trade,  made  an  excellent  recovery  from  the  first 

•  p>fndon.  After  the  second  operation  he  progressed  most  favourably  for 
twelve  weeks,  by  which  time  the  tumour  had  diminished  so  much  as  to  be  not 
Di^'re  than  a  third  of  its  original  size.  Without  obvious  reason  febrile  dis- 
-v^moe  set  ml,  the  tumour  enlarged  again,  and  showed  signs  of  suppurating. 
Fnrner  now  made  a  iree  incision  into  it  through  the  pectoral  muscle,  and  let 
« m  iK  or  20  oances  of  very  offensive  pus  and  broken-down  coagulum.  The 
i^tkni  ipeedily  recovered,  the  tumour  disappearing  entirely. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the  suppu- 
f^'OQ  of  the  sac,  is  the  supervention  of  profuse  arterial  haemorrhage.  This 
naj  occur  either  from  the  distal  extremity  of  the  artery  opening  into  the  sac, 
'  ^  frun  one  of  the  large  branches  which  serve  to  support  the  collateral  circula- 
ti  »n  nmnd  the  shoulder,  such  as  the  subscapular  or  posterior  circumflex,  coming 
'  ff  other  immediately  above  or  below  the  sac,  or  from  the  sac  itself.  When 
UsDonhage  does  not  take  place  after  suppuration  of  the  sac,  it  must  be 
fnim  the  Ibrtunate  circumstance  of  the  occlusion  of  the  main  trunk,  where  it 
<T*Bi  into  the  tnmoor.    It  can  scarcely  be  from  the  occlusion  of  the  principal 
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collatera]  branches :  as  there  would,  in  this  event,  be  a  difficulty  in  the  preser- 
vation of  the  vitality  of  the  limb.  It  is  easy  to  understand  that,  if  the  sac 
sprang  from  the  axillary,  at  a  little  distance  above  the  orifices  of  the  subscapu- 
lar and  circumflex  arteries,  all  that  portion  of  the  main  trunk  which  intervenes 
between  the  tumour  and  these  vessels  might  be  occluded,  and  thus  haemorrhage 
be  prevented  on  suppuration  taking  place ;  whilst  the  collateral  circulation 
would  take  place  uninterruptedly  through  these  vessels.  If  this  portion  of  the 
artezy  have  not  been  occluded  by  inflammation,  the  safety  of  the  patient 
must  depend  upon  the  accident  of  a  coagulum  or  piece  of  laminated  fibrin  being 
fixed  or  entangled  in  the  mouth  of  the  sac  This  may  prevent  for  a  time  the 
escape  of  arterial  blood,  which,  on  such  a  plug  being  loosened,  may  break  forth 
with  impetuosity,  and  either  at  once,  or  by  its  recurrence  at  intervals,  carry  off 
the  patient. 

Another  danger  may  be  superadded  in  these  cases  on  the  suppuration  of  the 
sac  and  the  supervention  of  hsemorrhage — namely,  the  occurrence  of  inflam- 
mation of  the  pleura,  lung,  and  pericardium,  from  extension  inwards  of  the 
morbid  process  going  on  in  the  sac. 

Secondary  hceimorrhage  does  not  frequently  occur  in  cases  of  ligature  of  the 
subclavian  artery  in  the  third  part  of  its  course,  except  as  a  consequence  of 
suppuration  of  the  sac.  I  myself  have  seen  but  two  cases  in  which  death 
occurred  from  hemorrhage  taking  place  from  this  artery  at  the  part  ligatured. 
One  of  these  happened  to  Listen,  and  the  preparation  is  preserved  in  the 
Museum  of  the  College  of  Surgeons  (No.  1695).  In  this  case  it  may  be  seea 
that  the  artery  was  diseased  at  the  point  ligatured,  and  that  the  bleeding 
occurred,  as  usual,  fix)m  the  distal  side  of  the  ligature.  Barwell,  taking 
Koch's  Uble  of  79  cases,  and  adding  to  it  11  collected  by  himself,  finds  that 
of  82  deaths  occurring  in  the  90  cases,  10  were  from  hasmorrhage  from  the 
site  of  ligature. 

Oangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela  of  the 
operation  we  are  considering.  This  is  doubtless  owing  to  the  freedom  of  the 
anastomosing  circulation  between  the  branches  of  the  transversalis  colli  and 
suprascapular,  and  those  of  the  subscapular,  circumflex,  and  acromio-thoracic 
arteries,  as  well  as  between  the  superior  and  long  thoracic  and  the  branches  of  the 
intercostals  and  internal  mammary,  by  which  the  vitality  of  the  limb  is  readily 
maintained.  The  principal  risk  from  gangrene  would  doubtless  arise  from  the 
subscapular  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as 
it  is  on  the  anastomoses  of  this  vessel  that  the  limb  is  mainly  dependent  for 
its  supply  of  blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in 
which  it  appears  to  have  given  rise  to  a  fatal  termination  being  one  in  which 
Collis  tied  the  artery  ;  gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance,  with  rapid,  weak  pulse,  thirsts,  sweats,  restlessness,  and  delirimn. 
In  Blizard's  case,  there  were  sloughing  of  the  sac,  and  pericarditis,  the  gan- 
grene being  confined  to  two  fingers  :  and  in  Brodie's  case,  it  occurred  in  both 
the  lower  as  well  as  in  the  upper  extremities,  and  must,  therefore,  have  pro- 
ceeded &om  some  constitutional  cause  altogether  independent  of  the  mere 
arrest  of  circulation  through  the  subclavian. 

Failure  of  the  operation  to  cure  the  disease  if  the  above  accidents  are 
avoided  is  a  very  rare  occurrence.  A  case  of  this  kind  occurred  to  Berkeley 
Hill  in  University  College  Hospital.  The  subclavian  was  successftilly  tied  for 
a  large  axillary  aneurism ;  there  was  some  inflammation  about  the  sac  after 
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The  mn^r  AztMT  Kbov*  tli*  Triat  niBy  be  readily  ligatured  by  making 
an  iacision  (Fig.  486]  about  two  inches  in  length  along  the  outer  side  of  the 
teodon  of  the  flexor  carpi  ulnarie,  which  is  the  direct- 
ing line  to  the  veaael.    The  incision  shonld  terminate 
«boat  half  an  inch  above  the  pisiform  bone.    If  the 
edge  of  the  tendon  cannot  be  clearly  felt,  the  incision 
most  be  made  in  the  line  of  the  art^.    This  is  found 
hj  dnwing  a  straight  line  from  the  tip  of  the  inner 
condyle  of   the  humerus  to  the  radial  edge  of  the 
}Haifonn  bone.    The  first  rallying  point  is  the  edge      Fig.  M£.-Dugnm  nf  uw 
of  the  tendon  of  the  flexor  nlnaris.    As  soon  as  this  jb.^  ^ssiw 'nb^Mi^di tf - 
ig  clearly  exposed  it  must  be  drawn  inwards  with  a   Suui'- l^r*'T^aIl^'■**«naT' 
blunt  hook,  the  wrist  being  slightly  flexed  to  relax 
the  mnscle.     A  distinct  &scia,  usually  marked   by  transverse  fibres  then 
oomefl  into  view  ;  this  mnst  be  carefully  opened  and  tlie  artery  will  be  found 
beneath,   accompanied   by  a  vein   on   each   side   and   the  ulnar  nerve  to 
the  ninar  side  (Fig.  485).    The  needle  must  be  passed  from  the  inner  side. 
The  artery  lies  between  the  tendons  of  the  flexor  carpi  ulnaris  and  of  the 
flexor  digitorum   sublimis  and  npon   those  of  the  flexor  profundus.    The 
mistake  meet  likely  to  be  made  is  carrying  the  incision  too  far  inwards 
80  u  to  miss  the  tendon;  the  error  is  recognized  by  finding  fieshy  fibres 
directed  downwards  and  inwards ;  the  tendon  is  to  the  radial  side  of  these. 

Ligmtora  of  tlie  Ulnu  Aztaxy  in  the  Kiddle  of  th*  Arm  is  a  more 
troaUeaome  operation,  as  the  artety  lies  deeply  on  thefiexor  profundus  covered 


f|^4H,— liBBof  IncMon  tbr  Llititnre  nf  the  BncMal  Arterr  at  the  bend  or  the  Flbaw  and  the  rvlLal 
ud  olnar  arteiifa  In  ttw  middle  at  tha  fUn-aim  and  at  the  wrlat. 

by  the  snperficial  muscles  of  the  fore-arm.  It  can,  however,  be  reached  with- 
out difficulty  by  separating  the  flexor  carpi  nlnaris  from  the  contiguous  border 
of  the  flexor  digitorum  sublimis. 

To  find  the  interval  between  these  two  muscles,  a  line  must  be  drawn  from 
the  tip  of  the  inner  condyle  of  the  hamenis  to  the  radial  edge  of  the  pisiform 
bone.  This  line  corresponds  to  the  outer  edge  of  the  flexor  carpi  uluaris  and 
also  in  iU  lower  two  thirds,  to  the  course  of  the  artery.  The  itp;)cr  part  of  the 
artery  paaaea  beneath  the  saperficial  muscles  of  the  fore-arm  from  the  middle  of 
the  boUow  in  front  of  the  fore-arm  to  the  junction  of  the  upper  and  middle 
thirdfl  of  the  line  just  mentioned.  The  operation  is  thus  performed  ;  the  gniding 
line  ha^'ing  been  fonnd,  an  incision  two  inches  in  length  is  made  in  it  (Fig.  466) 
thmagfa  the  skin  and  fat.  A  white  tine  then  comes  into  \-iew  formed  by  a  few 
tendinons  fitves  in  the  edge  of  the  flexor  nlnaris.  If  more  than  one  white  line 
ii  Kcn  »  piece  of  ligature  thread  may  be  placed  with  one  end  on  the  inner 
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probability,  find  the  part  in  such  a  condition  as  would  prevent  the  possibility 
of  his  completing  the  operation  he  had  commenced.  After  laying  open  a 
large  sloughing  cavity,  extending  under  the  pectoral  muscles  perhaps  as  high 
as  the  clavicle,  and  clearing  out  the  broken-down  coagula  contained  in  it,  in 
what  state  would  he  find  the  artery  ?  Certainly,  the  probability  would  be 
strongly  against  its  being  in  such  a  condition  as  to  bear  a  ligature,  even  if  it 
could  be  included  in  one.  Its  coats,  in  the  immediate  vicinity  of  the  sac, 
could  not,  in  accoi'dance  with  what  we  know  to  be  almost  universally  the  case 
in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to  be  in 
anything  Hke  a  sound  firm  state,  and  would  almost  certainly  give  way  under 
pressure  of  the  noose  ;  or  the  vessel  might  have  undergone  fusiform  dilatation, 
as  is  common  in  this  situation,  before  giving  rise  to  the  circumscribed  ^dse 
aneurism,  in  which  case  it  would  be  impossible  to  surround  it  by  a  ligature  ; 
or,  again,  the  subscapular  or  circumflex  arteries  might  arise  directly  from,  and 
pour  their  recurrent  blood  into,  the  sac  or  the  dilated  artery,  and,  as  they 
would  lie  in  the  midst  of  inflamed  and  sloughing  tissues,  no  attempt  at  includ- 
ing them  in  a  ligature  could  be  successfully  made.  In  such  circumstances  as 
these,  the  danger  of  the  patient  would  be  considerably  increased  by  the  irrita- 
tion and  inflammation  that  would  be  occasioned  by  laying  open  and  searching 
for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating,  and  sloughing 
aneurism,  and  much  valuable  time  would  be  lost  in  what  must  be  a  fruitless 
operation  ;  at  the  close  of  which  it  would,  in  all  probability,  become  necessary 
to  have  recourse  to  disarticulation  at  the  shoulder-joint,  and  thus  to  remove 
the  whole  disease  at  once.  I  should,  therefore,  be  disposed  to  have  recourse 
to  disarticulation  at  the  shoulder-joint  at  once,  in  all  cases  of  profuse  recurrent 
haemorrhage,  following  sloughing  of  the  sac  of  an  axillary  aneurism,  which 
could  not  be  arrested  by  direct  pressure  on  the  bleeding  orifice,  after  the  sub- 
clavian has  been  tied. 

There  is  another  form  of  axillary  aneurism  that  requires  immediate  amputa- 
tion at  the  shoulder-joint,  whether  the  subclavian  artery  have  previously  been 
ligatured  or  not ;  it  is  the  case  of  diffuse  aneurism  of  the  armpit,  with 
threatened  or  actual  gangrene  of  the  limb. 

Ligature  of  tlie  Axillary  dflLrtery. — Should  ligature  of  the  axillary  artery 
at  any  time  be  required,  the  vessel  may  be  secured  in  one  of  two  situations,  in 
the  space  that  intervenes  between  the  lower  margin  of  the  clavicle  above  the 
pectoralis  minor,  or  in  the  axilla  as  it  lies  on  the  tendon  of  the  latissimus 
dorsi. 

To  expose  the  artery  above  the  pectoralis  minor,  the  shoulder  must  be 
pushed  upwards  and  allowed  to  fall  backwards  as  far  as  possible.  An  incision 
is  then  made,  slightly  curved  with  its  concavity  upwards,  commencing  imme- 
diately above  and  internal  to  the  tip  of  the  coracoid  process,  and  terminating 
immediately  below  the  clavicle,  and  about  one  inch  from  the  sterno-clavicular 
articulation.  The  skin  and  fat  are  divided  in  the  first  incision,  and  the  pec- 
toraUs  major  exposed.  The  fibres  of  the  muscle  are  separated  in  the  inner 
end  of  the  wound,  and  the  finger  introduced  into  the  space  beneath  guiding  a 
probe-pointed  bistoury,  with  which  the  remainder  of  the  muscle  is  rapidly 
divided  throughout  the  whole  length  of  the  wound.  In  doing  this,  several  large 
branches  of  the  acromio-thoracic  artery  are  divided  and  must  be  tied  at  once. 
The  next  rallying  point  is  the  upper  border  of  the  pectoraHs  minor.  This 
must  be  found  by  tearing  through  some  loose  areolar  tissue  with  the  forceps 
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and  a  et«el  director,  so  as  not  to  wound  the  branches  of  the  acromio-thoracic 
art^y  and  vein.  The  cephalic  vein  lies  at  the  onter  angle  of  the  wound,  and 
ia  OHiallj  not  seen.  When  the  pectoralis  minor  is  found,  it  mnst  be  drawn 
downwuds  with  a  copper  spatnla.  In  so  doing,  the  costo-coracoid  memlirane 
beneath  which  the  artery  lies  is  brought  folly  into  view.  This  membrane  is 
seldom  sufficiently  distinct  to  be  rect^ized  as  a  definite  stmctnre,  and  it  can 
readily  be  torn  through  with  a  pair  of  forceps  and  the  Bteel  director.     It  is 


if  Llg«tiire  of  an  Firiit  Part  of  Fig.  *82.— DlRdram  'nf  I.i)niliirs  of  the 

i-Di-oL  PecionUii  oaAot,  AilUiiiy  Aittr>  In  Lta  lower  Ihinl.    c.'^. 

...    .!r)ulfnfthe«.>iuiJ  (nd  co»c->-Woliia[i>:   n.x.    niedian  ii«n-e  : 

p.M.t.  pRtonlis  minor;  o.l.  ii.i<.  iitnariierve;i.c.n.lDtcnuilenUiieoua 

a.  uUIbt  arlnT ;  ».  bnchUl  pleiu. 

perforated  by  the  acromio-thoracic  artery  and  rein,  and  the  external  anterior 
thoracic  nerve.  These  wili  be  seen  as  the  areolar  tisene  is  torn  through,  and 
mnst  be  drawn  inwards  with  a  blunt  hook.  In  the  living  body  the  vein  next 
omnes  into  view,  and  must  be  drawn  inwards,  when  the  artery  will  be  seen  to 
it«  ont^  side.  The  needle  must  be  passed  from  the  vein  and  as  near  the 
clavicle  as  possible,  weU  aboie  the  origin  of  the  acromio-thoracic.  If  it  is 
poonble  to  tie  only  in  cloae  proximity  to  this  branch,  it  nonld  be  safer  to 
api^y  a  ligature  to  it  also.  In  practising  the  operation  op  the  dead  body,  the 
vein  often  is  not  seen,  and  it  is  customary  to  find  the  artery  by  following  the 
acromio-thoracic  to  its  origin.  There  is  little  risk  of  including  a  cord  of  the 
tnachial  plexns,  as  the  nerves  lie  well  to  the  coraooid  side,  separated  by  a  slight 
interval  from  the  artery.  It  is  ft^uently  found  in  the  dead  body  that  the 
ligature  has  been  applied  above  the  lower  border  of  the  first  rib,  the  end  of  the 
sabdsvian  being  actually  the  vessel  tied.  This  operation  is  a  very  difficnlt 
one,  on  aoconnt  of  the  depth  of  the  wound  as  well  as  from  the  embarrassment 
oecMiooed  by  the  numerous  venous  and  arterial  branches  which  ramify  across 
the  space  in  which  the  vessel  lies,  and  ligature  of  the  third  part  of  the  sub- 
clavian is  to  be  preferred  to  it  whenever  it  is  practicable. 

U  it  is  necessary  to  tie  the  axillary,  as  in  the  case  of  a  punctured  wound, 
the  operatioD  recommended  by  Onthrie  is  probably  safer  and  simpler  than 
that  jut  described.  It  consists  in  making  an  incision  from  the  centre  of  the 
clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla.  In  this  way  the  skin,  superficial  &scia,  and  greater 
pectcffal  muscle,  mast  be  successively  divided.  The  lesser  pectoral  will  then 
be  expMed  ;  and  the  artery  may  be  ligatured  above  or  below  this,  without 
fnrtber  division  of  mnscalar  substance,  or  if  it  lie  thought  desirable  to  deligate 
it  nnder  this,  the  muscle  must  be  cantioosly  cut  ^lroI^ch.  When  this  is  done, 
a  voy  dittloct  and  firm  &Bcia  will  come  into  view  ;  this  must  be  picked  up 
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and  be  carefblly  opened,  when  the  artery  and  vein  will  be  seen  lying  parallel 
to  one  another,  the  artery  being  to  the  outer  side.  The  vein  having  been 
drawn  inwards,  the  aneurism-needle  must  be  carried  between  it  and  the  artery. 
The  second  part  of  the  artery  has  the  three  cords  of  the  brachial  plexus  in 
close  contact  with  it,  the  inner  lying  between  it  and  the  vein.  At  the  lower 
border  of  the  pectoralis  minor  the  inner  head  of  the  median  crosses  the  artery. 
Care  must  be  taken  not  to  inclnde  these  nerves  in  the  ligature.  The 
great  advantage  of  this  operation  is,  that  the  wound  is  open  and  free,  and 
that,  consequently,  the  artery  can  be  more  readily  reached  in  any  part  of  its 
course.  The  disadvantage  is  the  great  division  of  muscular  substance  that  it 
entails.  This,  however,  need  not  leave  any  permanent  weakness  of  the  limb, 
as  by  proper  position  ready  and  direct  union  may  be  effected  between  the 
parts. 

The  axiUaty  artery  may  also  be  ligatured  at  any  point  below  the  lower 
border  of  the  pectoralis  minor,  by  making  an  incision  parallel  to  its  course  in 
the  axilla.  The  guiding  line  for  the  vessel  in  this  situation  is  obtained  by 
dividing  the  space  between  the  anterior  and  posterior  folds  of  the  axilla  into 
three  equal  p^ts,  when  the  artery  will  be  found  to  lie  at  the  junction  of  the 
anterior  with  the  middle  third.  The  arm  being  held  at  an  obtuse  angle  with  the 
trunk,  so  as  to  make  the  skin  tense,  an  incision  is  made,  commencing  at  the 
thoracic  border  of  the  axilla  and  extending  for  a  distance  of  about  three  inches 
parallel  to  the  course  of  the  artery.  The  incision  must  be  made  so  as  to  dinde 
the  skin  only.  The  fascia,  being  exposed,  must  be  careftdly  opened,  when  the 
axillary  vein  will  come  into  view,  and  must  be  drawn  to  one  side  with  a  blunt 
hook.  The  artery  will  now  be  seen  surrounded  by  the  nerves  of  the  brachial 
plexus.  In  front  of  it  or  to  its  inner  side  is  the  internal  cutaneous.  To  its 
inner  side  between  it  and  the  vein  is  the  ulnar  ;  the  nerve  of  Wrisberg  is  still 
further  internal,  usually  beyond  the  vein.  To  the  outer  side  is  the  median, 
and  for  a  short  distance  above  the  external  cutaneous  lies  on  the  same  side  of 
the  vessel  before  entering  the  coraco-brachialis.  Behind  is  the  musculo-spiial, 
and  as  far  as  the  upper  border  of  the  teres  major,  the  circumflex.  The  nerves 
are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery  from  the  win. 
If  the  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as  it  lie* 
over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will  not  be  in 
immediate  contiguity  to  any  large  branch.  Above  this  point,  it  must  be 
applied  close  to  either  the  subscapsular  or  the  circumflex  arteries,  which  wookl 
perhaps  somewhat  add  to  the  danger  of  secondary  haemorrhage.  In  a  fat 
axilb  there  is  some  risk  of  missing  the  artery  by  drifting  too  much  towards 
the  posterior  border  of  the  axilla.  To  avoid  this,  and  also  to  get  rid  of  the 
inconvenience  caused  by  the  situation  of  the  vein  covering  the  artcir,  Mai* 
gaigne  recommends  that  the  incision  should  be  made  a  Uttle  nearer  the  anteritr 
border  of  the  axilla,  and  the  edge  of  the  coraco-brachialis  sought  as  the  fim 
rallying  point.  When  tliis  is  found,  it  is  drawn  slightly  forwards,  when  the 
median  nerve  will  be  seen  in  contact  with  it.  If  this  be  drawn  on  one  side, 
the  artery  at  once  comes  into  view.  By  this  method  the  artery  can  often  be 
tied  without  the  vein  being  seen,  and  it  is  impossible  to  miss  the  vessels  by 
getting  too  far  to  the  inner  side.  Ligature  of  the  axiUaiy  is  very  rarely 
required  for  aneurism.  It  has  been  done  as  a  distal  operation  for  subclavian 
aneurism,  but  without  success. 
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Spontaneons  anenrism  rarely  occnrs  below  the  axilla,  yet  it  may  occasionally 
be  met  with  at  any  part  of  the  upper  extremity.  Thus  Palletta,  Flajani, 
Pdletan,  and  others,  relate  cases  of  spontaneous  aneurism  at  the  bend  of  the 
arm  ;  and  Liston  states  that  he  once  tied  the  brachial  artery  in  an  old  ship- 
carpenter,  who,  whilst  at  work,  felt  as  if  something  had  snapped  in  his  arm. 
Pilcher  has  recorded  a  case  of  aneurism  under  the  ball  of  the  right  thumb, 
which  was  produced  by  repeated  though  slight  blows  with  the  handle  of  a 
hammer  ns^  by  the  patient  (a  working  goldsmith)  in  his  trade ;  the  radial 
and  nlnar  arteries  were  tied  immediately  above  the  wrist,  and  the  disease  was 
thus  cured.  Aneurism  has  also  been  met  with  in  this  situation  after  attempted 
reduction  of  a  dislocation  of  the  thumb.  In  the  Museum  of  the  College  of  Sur- 
«r6ons  there  is  a  preparation  of  a  radial  artery  with  a  small  aneurism,  about 
the  third  of  an  inch  in  diameter,  formed  by  the  dilatation  of  all  the  coats  of  a 
narrow  portion  of  one  half  the  circumference  of  the  vessel,  a  little  above  the 
origin  of  the  superficialis  vote.  Spontaneous  aneurism  in  the  forearm  is  of 
extremely  rare  occurrence.  Todd  and  Amott  (at  University  College  Hospital) 
have  both  successfully  tied  the  brachial  for  spontaneous  aneurism  of  the  forearm 
— in  its  upper  third.  De  Morgan  records  a  case  of  spontaneous  aneurism  of  the 
nhiar,  and  Spanton  one  of  the  radial  artery.  In  most  of  the  cases  in  which 
the  brachial  artery  and  its  primary  branches  have  been  the  scab  of  spontaneous 
anenrism,  disease  of  the  heart  and  of  the  arterial  system  in  other  parts  has 


While  spontaneous  aneurisms  are  rare  in  these  situations,  the  traumatic 
forms  of  the  disease  are,  as  has  already  been  stated  (Yol.  I.,  pp.  458,  462), 
of  more  frequent  occurrence,  and  may  require  ligature  of  the  brachial,  or  of 
either  of  the  arteries  of  the  forearm. 

TRE4TXENT. — In  casos  of  aneurism  below  the  axilla,  direct  pressure  may  be 
tried  with  advantage,  provided  the  tumour  be  of  small  size  and  unattended  by 
inflammation  of  the  superjacent  integuments.  Compression  of  the  trunk  of 
the  artery  above  the  tumour  is  rarely  applicable,  on  account  of  the  pain  that 
ia  imdooed  by  the  pressure  upon  the  neighbouring  nerves,  which  cannot 
be  isolated  from  the  artery.  Besides  this,  the  brachial  artery  is  so  mobile, 
and  the  humerus  so  small  and  round  a  bone,  that  the  vessel  cannot  be 
steadily  compressed  against  it  for  any  length  of  time,  but  will  roll  away 
from  under  the  pressure,  even  if  the  patient  could  bear  the  pain  of  it.  The 
application  of  Esmarch's  bandage  under  chloroform  might  be  tried  in  suitable 


of  tlie  BraolilAl  Art«vy. — ^The  brachial  artery  may  be  ligatured 
in  the  middle  of  the  arm,  which  is  considered  the  seat  of  election  of  this  opera- 
tion, by  making  an  incision,  about  three  inches  long,  parallel  to  and  upon  the 
inner  edge  of  the  biceps  (Fig.  488),  which  is  the  "directing  line,"  and  the 
fint  zaOying  point ;  the  fascia,  which  is  exposed,  must  be  opened  carefully  to 
a  corresponding  extent,  and  the  edge  of  the  biceps  drawn  outwards,  when  the 
median  nerve  wiD  commonly  be  seen  crossing  the  artery ;  this  must  be  drawn 
downwards  with  a  blunt  hook,  when  the  artery,  accompanied  by  its  two  veins, 
will  be  exposed  ;  these  vessels  must  then  be  separated  from  one  another,  and 
the  ligature  passed  and  tied  in  the  usual  way.  In  performing  this  operation, 
the  principal  point  to  attend  to  is  to  cut  down  upon  the  inner  edge  of  the 
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the  spot  is  found  where  the  smallest  amoimt  of  pressure  will  control  the  circa- 
lation.  It  will  be  found  convenient  to  insert  a  soft  hoUow  sponge  under  the 
pad  of  the  tourniquet,  as  it  then  accommodates  itself  more  readily  to  the  parts 
between  it  and  the  spine.  During  the  operation  the  patient  must  be  watched 
very  carefully,  and  the  tourniquet  slackened  at  once  if  any  symptoms  of  fiiint- 
ness  intervene.  Obstinate  vomiting  may  render  the  continuance  of  the  opera- 
tion impossible.  It  is  difBcult  to  say  whether  this  is  due  to  pressure  on  the 
sympathetic  or  to  the  influence  of  the  chloroform.  During  the  application  of 
the  tourniquet,  ib  is  advisable  to  have  the  lower  limbs  raised  in  the  bed  and 
warmly  wrapped  in  cotton-wool,  as  marked  coldness  and  serious  congestion 
have  usually  been  noticed  after  the  compression  has  lasted  a  short  time.  If 
necessary,  nutritive  enemata  and  brandy  may  be  administered  during  the 
anassthesia. 

ZNOunrAXi  ArauBiBic. 

An  Xliae  or  Xngninal  Anevzijaii  may  arise  from  the  external  iliac,  or 
from  the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter 
and,  taking  a  direction  upwards,  pushes  the  peritoneum  before  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is  com- 
monly of  the  circumscribed  false  variety,  though  sometimes  tubular.  It  rarely 
if  ever,  becomes  difPused,  for  the  reason  long  ago  pointed  out  by  Scarpa,  that 
the  femoral  artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  bo 
dense  a  sheath,  and  is  so  closely  bound  down  to  the  neighbouring  fascia,  that, 
when  dilated  into  an  aneurism,  it  does  not  readUy  give  way. 

Stmptoms. — ^When  first  noticed,  the  aneurism  is  a  smadl,  soft,  compressible 
tumour,  with  pulsation  and  bruit,  and  is  generally  attended  by  little  pain  or 
uneasiness.  It  rapidly  enlarges,  however,  and  may  attain  a  considerable  mag- 
nitude ;  being  often  somewhat  lobulated  upon  the  surface,  owing  to  the  unequal 
constriction  exercised  on  it  by  the  fasciae  under  which  it  lies.  At  the  same 
time,  it  usually  becomes  more  solid  ;  and  the  pulsation  in  it  diminishes  con- 
siderably, or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  the 
saphena  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  limb  ;  and,  by 
stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
nerve,  it  occasions  considerable  pain  in  the  thigh  and  leg. 

Diagnosis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  aB 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  abscess 
in  the  groin,  with  carcinomatous  tumours  in  this  situation,  and  with  osteo- 
aneurism.  The  diagnosis  from  abscess  must  be  made  on  general  principles ; 
but  in  some  instances  it  appears  to  be  replete  with  difficulty,  as  there  are  not 
a  few  cases  on  record  in  which  aneurisms  in  this  situation  have  been  mistaken 
and  punctured  for  abscesses,  an  error  that  has  three  times  fallen  under  my  own 
observation,  and  one  which  has  in  every  instance  proved  fatal.  The  diagnosis 
of  an  inguinal  aneurism,  solidified  by  the  deposition  of  laminated  fibrine,  and 
pulsating  but  indistinctly,  from  2k pulsating  sarcoma  in  the  groin,  is  surrounded 
by  the  greatest  difficulty,  and  cannot,  I  believe,  with  the  means  we  at  present 
possess,  be  accomplished  with  absolute  certainty.  The  fact  of  the  two  diseases 
having  in  two  instances  been  confounded  by  two  of  the  most  distinguished 
Surgeons  of  the  day,  Stanley  and  Syme,  is  sufficient  evidence  of  the  difficulty 
attending  their  diagnosis. 

Tbeathent. — It  occasionally  happens  that  inguinal  aneurisms,  even  of  a 


UGATURE   OF   RADIAL   AND    ULNAR    ARTERIES.       aaj 

The  Ulnar  Artary  abora  tlia  ^niat  ma;  be  readilj  ligatured  by  makiiig 
an  JDcmon  (Fig.  486)  aboat  two  inches  ia  length  along  the  outer  side  of  the 
tendon  of  the  flexor  carpi  olnariB,  which  is  the  direct* 
injt  line  to  the  vessel.  The  incision  should  terminate 
about  half  an  inch  above  the  pisiform  bone.  If  the 
edge  of  the  tendon  cannot  be  clearly  felt,  the  incision 
mnat  be  made  in  the  line  of  the  artery.  This  is  found 
by  dnwing  a  straight  line  from  the  tip  of  the  inner 
condyle  of  the  humerus  to  the  radial  edge  of  the 
putfonn  bone.  The  firet  rallying  point  is  the  edge  Fig.  iss.-Dugnm  nf  tha 
'A  the  tendon  of  the  flexor  nlnaris.  As  soon  aa  this  jui^b.  ^sh^  'lauimii^rii^. 
is  clearly  exposed  it  must  be  drawn  inwards  with  a  SSS^';  ^'ri'^rim'-^^uS^ 
binnt  hook,  the  wrist  being  slightly  flexed  to  relax 
:he  moscle.  A  distinct  foscia,  nsually  marked  by  transverse  fibres  then 
vitaet  into  view  ;  this  most  be  carefnily  opened  and  the  artery  will  be  found 
i-enealh,  accompanied  by  a  vein  on  each  side  and  the  ukar  nerve  to 
the  ulnar  side  (Fig,  485).  The  needle  must  he  passed  from  the  inner  side. 
The  artery  lies  between  the  tendons  of  the  fleior  carpi  ulnaria  and  of  the 
flexor  digitomm  sublimis  and  npou  those  of  the  flexor  profundus.  The 
mi«t>ke  most  likely  to  be  made  is  carrying  the  incision  too  far  inwards 
•o  ii  lo  miss  the  tendon;  the  error  is  recognized  by  finding  fleshy  fibres 
diRcted  downwards  and  inwards ;  the  tendon  is  to  the  radial  side  of  these. 

ZiCatara  of  tha  JTtnmx  Artary  in  tlia  Kiddla  of  tha  Arm  is  a  more 
tnmUesome  operation,  as  the  artery  lies  deeply  on  the  flexor  profundus  covered 


HoT  Inciil'mforLI 


iilnn  forLloitunof  thf  Bnchlil  Artery  st  ttis  htnd  nf  thp  rlbow  ind  the  nilLiI 
nlui  aitcrle*  la  the  middle  at  the  roie-um  mil  it  the  nrlut 

by  the  superficial  muscles  of  the  fore-arm.  It  can,  however,  be  reached  with- 
im  difficalty  by  separating  the  flexor  carpi  nlnarlg  from  the  contiguous  border 
of  the  flexor  digitomm  sublimis. 

To  Sod  the  interval  between  these  two  muscles,  a  line  must  be  drawn  from 
ttie  tip  of  the  inner  condyle  of  the  humerus  to  the  mdiaj  edge  of  the  pisiform 
bone.  This  line  corresponds  to  the  outer  edge  of  the  flexor  carpi  ulnaris  and 
alaoio  its  lower  two  thirds,  to  the  course  of  the  artery.  The  up]>crpart  of  the 
■nerr  paaaes  beneath  the  superficial  muscles  of  the  fore-arm  from  the  middle  of 
the  hollow  in  front  of  the  fore-arm  to  the  junction  of  the  upper  and  middle 
liurdiof  the  line  jnst  mentioned.  The  operation  is  thus  performed  ;  the  guiding 
iice  havioer  been  found,  an  iacisioo  two  inches  in  length  is  made  iu  it  (Fig.  48G} 
uiTfOefa  the  skin  and  fal.  A  white  line  then  comes  into  view  formed  by  a  few 
>ndinoaa  fibres  in  the  edge  of  the  flexor  ulnaris.  If  more  than  one  white  line 
•  MS  a  piece  of  ligatare  thread  may  be  placed  with  one  end  on  the  inner 
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gastric,  and  above  and  internal  to  the  main  trunk  of  the  circmnflex  iliac 
artery.  It  is  abont  fonr  inches  in  length,  and,  if  necessary,  in  fat  subjects 
may  be  extended  at  the  upper  end.  After  cutting  through  the  skin  and  super- 
ficial fascia,  the  tendon  of  the  external  oblique  is  carefully  divided,  as  much 
as  possible  in  the  line  of  its  fibres.  The  internal  oblique  and  transversalis 
are  next  divided  with  great  caution,  when  the  transversalis  fascia  is  reached, 
and  recognized  by  its  dull  white  appearance.  Beneath  this  membrane 
there  is  ofl^en  a  little  fat,  especially  at  the  lower  part  of  the  wound.  A  small 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  carefully  raised 
with  the  forceps,  and  cut  through  with  the  blade  of  the  scalpel  laid  on  the  flat. 
A  broad  hernia-director  is  then  introduced,  and  passed  underneath  it,  when  it 
should  be  laid  open  to  the  full  extent  of  the  wound.  In  doing  this  care  must 
be  taken  not  to  wound  the  peritoneum.  This  is  most  likely  to  happen  in 
consequence  of  a  fold  of  that  membrane  overlapping  the  end  of  the  director, 
so  that  the  knife  wounds  it  when  run  along  the  groove.  To  avoid  this  it  is 
safer  not  to  push  the  knife  quite  to  the  end  of  the  director.  The  risk  of 
wounding  the  peritoneum  may  be  also  avoided  by  tearing  the  transversalis 
fascia  with  the  fingers  instead  of  using  the  knife.  Both  the  fascia  trans- 
versalis and  fascia  iliaca  are  firmly  attached  to  Poupart's  ligament,  so  that 
there  is  no  risk  of  stripping  up  the  latter  fascia  in  such  a  way  as  to  displace 
the  vessels.  If  a  hole  be  made  in  the  fascia  transversalis  large  enough  to 
admit  the  tips  of  the  two  forefingers,  it  will  be  found  always  to  tear  with  the 
greatest  ease  to  the  full  extent  of  the  wound.  When  this  is  accomplished  the 
whole  inner  side  of  the  wound  is  drawn  inwards  and  slightly  downwards, 
the  peritoneum  being  gently  separated  from  its  loose  areolar  connections 
in  the  iliac  fossa  by  the  Surgeon's  fingers ;  it  must  be  kept  out  of  the  way  by 
an  assistant,  who  holds  it  up  with  a  broad  bent  copper  spatula.  The  artery 
will  now  be  felt  pulsating  at  the  brim  of  the  pelvis,  and  is  readily  brought 
into  view  at  the  bottom  of  the  wound.  It  is  enclosed  in  a  very  loose 
areolar  sheath,  and  has  the  vein  lying  to  its  inner  side  and  the  genital  branch 
of  the  genito-crural  upon  it.  It  is  crossed  near  Poupart's  ligament  by  the 
circumflex  iliac  vein.  The  investing  areolar  tissue  must  be  scratched  through, 
and  the  needle  passed  from  the  inner  side  between  the  vessels.  When  the 
vessel  is  much  diseased,  it  is  often  very  tortuous,  and  may  dip  down  into  the 
pelvis  so  as  to  make  it  difficult  to  expose  it  except  close  to  its  lower  end. 
Occasionally  enlarged  glands  round  the  artery  give  some  trouble  by  obscuring 
it  and  rendering  it  difficult  to  clean. 

In  Sir  Aatley  Coaper^a  operation  the  outer  two-thirds  of  the  inguinal  canal 
are  opened.  An  incision  is  made  about  three  inches  in  length,  beginning 
close  to  Poupart's  ligament,  about  half  an  inch  outside  the  external  abdominal 
ring,  and  terminating  about  one  inch  internal  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  line  of  incision  is  not  quite  parallel  to  Poupart's 
ligament,  but  rather  to  the  fibres  of  the  tendon  of  the  external  oblique.  In 
dividing  the  superficial  fascia,  the  superficial  epigastric  artery  is  cut  and  must 
be  ligatured.  The  external  oblique  having  been  exposed,  a  small  hole  is  made 
through  the  tendon  at  the  lower  end  of  the  wound,  and  a  director  inserted,  on 
which  it  is  divided  to  the  fiill  extent  of  the  wound,  taking  care  to  cut  exactly 
parallel  to  the  fibres  so  as  to  injure  the  tendon  as  little  as  possible.  The  knife 
may  now  be  laid  aside,  the  subsequent  steps  of  the  operation  being  carried  out 
with  a  steel  director  and  the  forceps.    The  divided  tendon  of  the  external 
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ANEURISMS  OF  THE  ABDOMEN  AND  LOWER  EXTREMITIES. 


AnroBznc  or  tbm  abdoxzhaii  aobta  aud  its  BBANOHas. 

Afl,  nntQ  recently,  any  surgical  treatment  of  these  aneurisms  was  considered 
imponible,  they  were  left  entirely  in  the  hands  of  the  physician ;  but  since 
the  introdaction  of  compression  of  the  aorta  under  prolonged  ansssthesia, 
K  Mnnay  of  Newcastle,  they  have  become  fairly  entitl^  to  a  place  in  a  work 
c-n  Surgery. 

AaMxiam  may  affect  the  abdominal  aorta  at  any  part  of  its  course,  but 
the  most  common  situation  is  near  the  origin  of  the  coeliac  axis  ;  and  here  the 
disease  is  often  not  confined  to  the  main  trunk,  but  one  or  more  of  the 
bnnches  ue  also  affected.  The  situation  next  in  order  of  frequency  is  at  or 
near  the  biforcation.  Aneurisms  may  form  in  connection  also  with  any  of 
tiie  main  branches  of  the  abdominal  aorta,  most  frequently  on  the  superior 
mesenteric,  splenic,  and  inferior  mesenteric.  The  aneurism  may  be  sacculated 
or  tubokr.  When  growing  from  the  main  trunk,  it  is  usually  of  the  former 
Tviety. 

SrxpTOMS. — ^The  chief  sign  of  the  disease  is  the  existence  of  a  pulsating 
r  amour,  situated  in  or  near  the  middle  line,  somewhere  between  the  costal 
r-ar^n  and  the  region  of  the  umbilicus.  The  pulsation  of  the  tumour  is  of 
:rie  expansile  kind  characteristic  of  aneurism,  and  there  is  frequently  a  distinct 
niit.  WaUhe  mentions  a  single  systolic  murmur,  a  dull  muf9ed  systolic 
f<»*md  oonrertible  into  a  murmur  by  a  little  pressure,  a  sharp,  abrupt,  short 
•jAaA\c  mormnr  on  the  left  side  of  the  lumbar  spine,  a  systolic  murmur 
andibk  below  the  sac,  but  not  over  it,  and  occasionally  a  dull  second  sound,  as 
.'.aring  been  heard  in  various  cases  of  abdominal  aneurism.  The  exact  shape 
and  fftze  of  the  tumour  and  the  nature  of  its  pulsation  can  in  many  cases  be 
a^oertaiiied  only  by  fully  relaxing  the  abdominal  muscles  by  the  use  of 
(hiorofcMiii.  The  sensation  of  pulsation  in  the  epigastrium  may  be  very 
ptroeptible  to  the  patient,  or  may  be  entirely  absent.  Constant  aching  lumbar 
jjftin  it  a  very  frequent  symptom.  The  pressure-signs  are  not  usually  very 
inarked  tQl  late  in  the  disease.  Pressure  on  the  vena  cava  to  such  an  extent 
m  tri  caoK  cedema  of  the  lower  extremities  is  almost  unknown.  The  sac  may 
pnai  on  the  Inmbar  plexus,  and  give  rise  to  signs  of  irritation  in  the  course  of 
->  brmcbes.  The  most  marked  of  these  are  pains  in  the  groin  and  testicles 
fr^m  irritation  of  the  geni to-crural,  and  occasionally  shooting  pains  down  the 
:hiA  in  the  course  of  the  anterior  crural  or  external  cutaneous  nerve.  When 
:Le  bodies  of  the  vertebra  are  eroded,  constant  lumbar  pain  will  be  frequently 
^Ttsent,  of  the  same  burning,  boring  character  as  that  felt  in  thoracic  aneurism 
aider  Hmilar  circumstances.  In  some  cases  the  pressure  may  affect  the  great 
•auatine,  causing  considerable  difficulty  in  defaecation.  Occasionally  the 
tsmoor  may  attain  to  an  enormous  size  before  death,  half  filling  the  cavity  of 
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the  abdomen.  The  fafcal  termination  may  be  due  to  gradual  exhaustion  from 
pain  and  interference  with  the  functions  of  the  abdominal  viscera,  to  sudden 
rupture  of  the  sac  into  the  peritoneum  or  subperitoneal  tissue,  or  into  some 
part  of  the  alimentary  canal,  or,  more  rarely,  into  the  pleural  cavity  through 
the  diaphragm. 

The  Diagnosis  rests  chiefly  on  the  situation  of  the  tumour,  its  distinct 
expansile  pulsation,  the  existence  of  an  aneurismal  bruit,  and  the  pressure- 
signs.  Very  marked  epigastric  pulsation  is  not  an  unfrequent  symptom  in 
ansBinic  patients  suffering  from  atonic  dyspepsia,  and  in  these  cases  very  slight 
pressure  on  the  artery  from  a  stethoscope  will  give  rise  to  a  distinct  bruit. 
Under  these  circumstances,  it  is  sometimes  not  easy  to  speak  positively  as  to 
the  condition  of  the  artery,  but  in  the  majority  of  cases  a  careful  exami- 
nation under  the  influence  of  chloroform  will  readily  determine  the  nature  of 
the  disease.  A  displaced  or  enlarged  heart  also  gives  rise  to  distinct  epigastric 
pulsation,  but  this  can  hardly  be  mistaken  for  aneurism.  A  solid  mass  offcec^s 
accumulated  in  the  transverse  colon  may  receive  a  very  distinct  impulse  from 
the  aorta,  but  the  doughy  feel  of  the  mass,  its  superficial  nature,  and  the 
history  of  the  case,  will  usually  readily  determine  its  nature.  A  prominent 
lumbar  vertebra  also  pushing  the  aorta  forward  may  simulate  a  dilatation  of 
the  artery.  Cancerous  lumbar  glands  surrounding  the  artery  may  give  rise  to 
considerable  difficulty  in  diagnosis ;  and  here  again  a  careful  examination  under 
chloroform  is  the  most  likely  means  of  arriving  at  a  correct  conclusion.  Can- 
cerous tumours  growing  from  the  bones  may  give  rise  to  almost  insuperable 
difficulties  in  the  diagnosis.  From  tumours  of  the  various  abdominal  visc^ra^ 
the  diagnosis  must  be  made  on  general  principles.  The  amount  of  fat  in  the 
abdominal  walls  necessarily  has  a  great  influence  on  the  difficulty  or  ease  of 
coming  to  a  definite  conclusion. 

Treatment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  constitutional 
treatment  should  be  given  a  fair  trial  before  any  more  severe  measures  are 
adopted.  Tufnell  has  recorded  two  cases  in  which  a  cure  was  effected  by  diet 
and  rest — in  one  case  in  21  days,  and  in  the  other  in  37.  If  this  treatment 
fail,  the  only  resource  left  is  oompression  of  the  abdominal  aorta.  The 
pain  of  this  application  is  usually  very  severe,  so  that,  in  order  to  relieve  it, 
patients  should  be  kept  under  the  influence  of  chloroform  for  many  hours. 
The  credit  of  introducing  this  mode  of  treatment  is  undoubtedly  due  to  Murray 
of  Newcastle-on-Tyne.  The  operation  has  now  been  performed  for  aortic 
aneurism  in  nine  cases.  In  six,  under  Murray,  Durham  and  Moxon,  Durham, 
Greenhow  and  Hulke,  Pollock,  and  Sir  James  P^et,  the  pressure  was  applied 
on  the  proximal  side  of  the  sac.  Of  these,  three — Murray's,  Durham  and  Moxon's, 
and  Greenhow  and  Hulke's — were  successful ;  one.  Pollock's  failed ;  and  two, 
Durham's  second  case,  and  Sir  James  Paget's,  were  fatal.  In  three  the  pressure 
was  applied  on  the  distal  side  of  the  sac ;  one,  under  Bryant,  terminated  fatally, 
and  the  other  two,  under  Marshall  and  Barwell,  failed.  In  every  case  the  pressure 
has  been  applied  by  the  instrument  known  in  this  country  as  Lister's  aortic 
tourniquet.  That  this  instrument  may  in  some  cases  be  safely  applied  to  the 
abdominal  aorta  from  the  highest  point  at  which  the  artery  can  be  reached  to 
its  bifurcation,  is  clearly  proved  by  results  of  the  cases  above  mentioned.  In 
Durham  and  Moxon's  case,  it  is  stated  that  "  by  positioning  the  body  of  the 
patient,  just  sufficient  space  was  afforded  for  the  introduction  of  the  pad  of  the 
tourniquet  between  the  cartilages  of  the  ribs  and  the  aneurism."    In  Greenhow 
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and  Hnlke'B  case,  it  was  applied  midway  between  the  xiphoid  cartilage  and  the 
aminlicns,  immediately  above  the  tumour.    That  three  out  of  the  eight  cases 
have  terminated  fatcdly  shows,  however,  that  the  operation  is  by  no  means 
devoid  of  danger.     In  Pollock's  unsuccessful  case  the  patient  suffered  from 
hiematuria,  and  in  Greenhow's  case  albumen  appeared  in  the  urine  after  the 
last  operation,  thus  showing  serious  interference  with  the  circulation  in  the 
kidney.     In  Marshall's  case  the  patient  suffered  froTa  retention  of  urine  for 
some  days  after  one  operation,  probably  from  some  injury  to  the  hypogastric 
plexus.     In  Bryant's  case  the  post  mortem  examination  showed  bruising  of  the 
mesentery  and  intestine  and  peritonitis,  and  "the  tissues  about  the  compressed 
aorta  were  loaded  with  effused  blood."    In  Paget's  case  an  abscess  had  formed 
in  the  mesentery,  peritonitis  had  been  set  up,  and  the  mesenteric  artery  was 
found  to  be  compressed  and  flattened,  and  embolic  clots  were  found  in  its 
branches.     In  Durham's  fatal  case  there  were  signs  of  bruising  about  the  pan- 
oieas,  and  the  aneurism  was  found  to  affect  the  mesenteric  artery.    The  time 
during  which  the  pressure  has  been  maintained  has  varied  considerably.    Mur- 
ray's case  was  cured  by  one  application  lasting  five  hours ;  Durham  and  Moxon's 
in  10^  hoars ;  Greenhow  and  Hulke's,  by  three  applications  lasting  55  minutes, 
4  honrs,  and  3  hours.    In  Marshall's  case  distal  pressure  was  applied  without 
aeiiooa  consequences,  on  one  occasion  for  18  hours,  and  on  another  for  19 
boors.    Vomiting  has  been  found  to  be  a  troublesome  complication  in  several 
cases.    Of  the  sncoessfiil  cases,  Murray's  is  the  only  one  in  which  the  pulsation 
of  the  tomour  ceased  permanently  immediately  after  the  operation.    In  Green- 
how  and  Hulke's  case  it  did  not  finally  disappear  till  some  days  after  the  last 
^^ication  of  the  tourniquet;  and  in  Durham  and  Moxon's,  although  it  ceased 
at  the  time,  it  returned  in  a  few  hours,  and  persisted  for  a  month  before  it 
finally  disappeared.  From  the  above  cases,  it  will  be  seen  that  there  is  abundant 
e>id^ioe  of  the  safety  of  the  proximal  operation,  and  sufficient  probability  of 
SQooeas  to  justify  us  in  adopting  it  in  every  favourable  case.    Further  evidence 
is  required  before  abandoning  distal  pressure  as  absolutely  useless.    In  Bryant's 
&tal  case  the  sac  was  found  to  be  filled  with  firm  clot,  which  was  considered 
to  have  been  sufficient,  had  the  patient  lived,  to  have  cured  the  aneurism.    In 
Maiahail's  case  the  tumour  was  thought  to  be  slightly  more  solid  after  the 
operations,  but  no  permanent  effect  was  produced.    The  distal  operation,  how- 
ever, does  not  seem  a  very  hopeful  one.    The  number  and  size  of  the  branches 
coming  off  ftom  the  aorta  at  its  upper  part,  and  the  frequency  with  which  the 
oaeliac  axis  and  its  large  branches  are  implicated,  are  very  unfavourable  circum- 
ttanoes  for  distal  pressure.    The  anastomosis  of  the  collateral  vessels  is,  more- 
over, ao  small  compared  to  the  immense  interference  with  the  direct  circulation, 
chat  the  only  effect  of  distal  pressure  must  be  for  many  hours  greatly  to  increase 
the  tension  in  the  vessels  above. 

In  performing  the  operation  of  compression  of  the  aorta  under  pro- 
longed anssthesia,  a  few  points  require  special  attention.  The  patient  should 
be  ifed  well  on  the  day  before  the  operation.  On  the  day  of  the  operation 
he  shoold  receive  fluid  nourishment  only,  and  the  bowels  should  be  well 
emptied  by  means  of  a  copious  enema.  The  tourniquet  must  be  applied 
with  the  greatest  care  immediately  above  the  tumour,  and  with  no  more 
force  than  is  absolutely  necessary.  If  much  force  be  required  before  the 
pulsation  in  the  femoral  arteries  is  arrested,  it  is  probable  that  the  pad  of  the 
toomiqiiet  is  not  in  the  right  place,  and  various  attempts  must  be  made  till 
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the  spot  is  found  where  the  smaUest  amonnt  of  pressare  will  control  the  circa- 
lation.  It  wiU  be  found  convenient  to  insert  a  soft  hollow  sponge  under  the 
pad  of  the  tonmiqaet,  as  it  then  aooommodates  itself  more  r^dilyto  the  parts 
between  it  and  the  spine.  During  the  operation  the  patient  must  be  watched 
very  carefully,  and  the  tourniquet  slackened  at  once  if  any  symptoms  of  fiunt- 
ness  intervene.  Obstinate  vomiting  may  render  the  continuance  of  the  opera- 
tion impossible.  It  is  difficult  to  say  whether  this  is  due  to  pressure  on  the 
sympathetic  or  to  the  influence  of  the  chloroform.  During  the  application  of 
the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in  the  bed  and 
warmly  wrapped  in  cotton-wool,  as  marked  coldness  and  serious  congestion 
have  usually  been  noticed  after  the  compression  has  lasted  a  short  time.  If 
necessary,  nutritive  enemata  and  brandy  may  be  administered  during  the 
ansesthesia. 

XHOUZXAXi  AHBVBXBIC. 

An  ZUao  or  Tii|pii^i«.i  AiMiixijm  may  arise  from  the  external  iliac,  or 
from  the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter 
and,  taking  a  direction  upwards,  pushes  the  peritoneum  l)eforc  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is  com- 
monly of  the  circumscribed  false  variety,  though  sometimes  tubular.  It  tare] j 
if  ever,  becomes  diffused,  for  the  reason  long  ago  pointed  out  by  Scarpa,  that 
the  femoral  artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  »> 
dense  a  sheath,  and  is  so  closely  bound  down  to  the  neighbouring  fascia,  that, 
when  dilated  into  an  aneurism,  it  does  not  readily  give  way. 

Bymptoms. — ^When  first  noticed,  the  aneurism  is  a  smidl,  soft,  compreasihle 
tumour,  with  pulsation  and  bruit,  and  is  generally  attended  by  Uttle  pain  or 
uneasiness.  It  rapidly  enhirges,  however,  and  may  attain  a  considerable  mag- 
nitude ;  being  often  somewhat  lobulated  upon  the  surface,  owing  to  the  unequal 
constriction  exercised  on  it  by  the  fasciae  under  which  it  lies.  At  the  same 
time,  it  usually  becomes  more  solid  ;  and  the  pulsation  in  it  diminishes  con- 
siderably, or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  the 
saphena  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  limb  ;  and,  by 
stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
nerve,  it  occasions  considerable  pain  in  the  thigh  and  leg. 

Diagnosis. — ^The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  as 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  abKCt'iv 
in  the  groin,  with  carcinomatous  tumours  in  this  situation,  and  with  06t<.H>* 
aneurism.  The  diagnosis  flrom  abscess  must  be  made  on  general  principlti: ; 
but  in  some  instances  it  appears  to  be  replete  with  difficulty,  as  there  aiv  n<*t 
a  few  cases  on  record  in  which  aneurisms  in  this  situation  have  been  mistaken 
and  punctured  for  abscesses,  an  error  that  has  three  times  fallen  under  my  onn 
observation,  and  one  which  has  in  every  instance  proved  fatal.  The  diagn<«i'' 
of  an  inguinal  aneurism,  solidified  by  Uie  deposition  of  laminated  fihrine,  and 
pulsating  but  indistinctly,  from  Kjmlsaiing  sarcoma  in  the  groin,  is  snrroundeii 
by  the  greatest  difficulty,  and  cannot,  I  believe,  with  the  means  we  at  presi^nt 
possess,  be  accomplished  with  absolute  certainty.  The  fact  of  the  two  diseast< 
having  in  two  instances  been  confounded  by  two  of  the  most  distinguished 
Rurgeons  of  the  day,  Stanley  and  Syme,  is  sufficient  e\idence  of  the  diffiouUv 
attending  their  diagnosis. 

Tbkatxent. — It  occasionally  happens  that  inguinal  aneurisms,  even  of  a 
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TC17  hige  sin,  ondergo  spontaneous  core,  or  becume  consolidated  \>j  direct 
pnanne  conjoined  with  constitntion&l  treatment ;  bat  these  instances  are  of 
ash  nre  occoirence,  that  sach  a  resnlt  cannot  be  relied  on  in  any  one  case. 
Cooiptanon  of  the  aorta  nnder  prolonged  anesthesia  has  of  late  years  been 
foand  10  Ktccessfiil,  that  in  no  case  should  a  trial  of  it  be  omitted  when  poa- 
«ble  (lee  p.  2S6).  Shonld  it  iaU,  it  becomes  Decessary  to  tie  the  vessel  leading 
to  the  uc.  In  the  majority  of  instances  the  tnmonr,  though  it  may  have 
iaaoHiitA  on  the  abdomen,  will  not  have  roatdied  too  high  for  the  external 
iliac  to  be  Hgatnred  ;  should  it  have  done  so,  however,  the  Surgeon  may  have 
Eu  tie  the  common  iliac  ari^ry ;  but  in  some  instances  even  this  may  not  be 
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[orticable,  and  his  choice  must  lie  between  the  slender  chance  offered  by 
i-mtiutionsl  trestment,  and  the  fearful  alternative  of  ligaturing  the  aorta. 

TipHiB  of  the  Extaraal  ZUms  Art«ry. — There  are  two  modes  of  tying 
th«  ntcrnal  iliac  art«ry — the  one  oripnally  practised  by  Abernethy,  consider- 
■trlT  BKidified  by  Liston  ;  and  the  other  introduced  by  Sir  A.  Cooper. 

AbtrwOn/a  modified  method  (Fig.  488)  on  the  right  aide  consists  in  com- 
mencing an  incisioa  at  a  point  abont  one  inch  above  and  the  same  distance 
■TUmal  to  the  anterior  superior  spinous  process  of  the  ilium,  carrying  it  in  a 
ysmA  direction,  with  the  convexity  outwards,  to  a  point  about  three-quarters 
''  an  indi  above  and  balf-an-inch  external  to  the  middle  of  Ponpart's  ligament. 
^Hini  the  operation  is  on  the  left  side  the  incision  should  be  commenced  below 
ud  iwried  npwaida  between  the  two  points  mentioned.  The  wound  thus 
:a>le  is  abogetbs  external  to  the  inguinal  canal  and  to  the  line  of  the  epi- 
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gastric,  and  above  and  internal  to  the  main  trunk  of  the  circumflex  iliac 
artery.  It  is  about  four  inches  in  length,  and,  if  necessary,  in  fat  subjects 
may  be  extended  at  the  upper  end.  After  cutting  through  the  skin  and  super- 
ficial fascia,  the  tendon  of  the  external  oblique  is  carefully  divided,  as  much 
as  possible  in  the  line  of  its  fibres.  The  internal  oblique  and  transversalis 
are  next  divided  with  great  caution,  when  the  transversalis  fascia  is  reached, 
and  recognized  by  its  dull  white  appearance.  Beneath  this  membrane 
there  is  often  a  little  fat,  especially  at  the  lower  part  of  the  wound.  A  small 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  carefully  raised 
with  the  forceps,  and  cut  through  with  the  blade  of  the  scalpel  laid  on  the  flat. 
A  broad  hernia-director  is  then  introduced,  and  passed  underneath  it,  when  it 
should  be  laid  open  to  the  fiill  extent  of  the  wound.  In  doing  this  care  must 
be  taken  not  to  wound  the  peritoneum.  This  is  most  likely  to  happen  iu 
consequence  of  a  fold  of  that  membrane  overlapping  the  end  of  the  director, 
so  that  the  knife  wounds  it  when  run  along  the  groove.  To  avoid  this  it  is 
safer  not  to  push  the  knife  quite  to  the  end  of  the  director.  The  risk  of 
wounding  the  peritoneum  may  be  also  avoided  by  tearing  the  transversalis 
fascia  with  the  fingers  instead  of  using  the  knife.  Both  the  fascia  trans- 
versalis and  fascia  iliaca  are  firmly  attached  to  Poupart's  ligament,  so  tliat 
there  is  no  risk  of  stripping  up  the  latter  fascia  in  such  a  way  as  to  displace 
the  vessels.  If  a  hole  be  made  in  the  fascia  transversalis  large  enough  to 
admit  the  tips  of  the  two  forefingers,  it  will  be  found  always  to  tear  with  the 
greatest  ease  to  the  full  extent  of  the  wound.  When  this  is  accomplished  the 
whole  inner  side  of  the  wound  is  drawn  inwards  and  slightly  downwards, 
the  peritoneum  being  gently  separated  from  its  loose  areolar  connections 
in  the  iliac  fossa  by  the  Surgeon's  fingers ;  it  must  be  kept  out  of  the  way  by 
an  assistant,  who  holds  it  up  with  a  broad  bent  copper  spatula.  The  artery- 
will  now  be  felt  pulsating  at  the  brim  of  the  pelvis,  and  is  readily  brought 
into  view  at  the  bottom  of  the  wound.  It  is  enclosed  in  a  very  loose 
areolar  sheath,  and  has  the  vein  lying  to  its  inner  side  and  the  genital  branch 
of  the  genito-crural  upon  it.  It  is  crossed  near  Poupart's  ligament  by  the 
circumflex  iliac  vein.  The  investing  areolar  tissue  must  be  scratched  through, 
and  the  needle  passed  from  the  inner  side  between  the  vessels.  When  the 
vessel  is  much  diseased,  it  is  often  very  tortuous,  and  may  dip  down  into  the 
pelvis  so  as  to  make  it  difiicult  to  expose  it  except  close  to  its  lower  end. 
Occasionally  enlarged  glands  round  the  artery  give  some  trouble  by  obscuring 
it  and  rendering  it  difficult  to  clean. 

In  Sir  Aailey  Cooper's  operation  the  outer  two-thirds  of  the  inguinal  canal 
are  opened.  An  incision  is  made  about  three  inches  in  length,  b^inning 
close  to  Poupart's  ligament,  about  half  an  inch  outside  the  external  abdominal 
ring,  and  terminating  about  one  inch  internal  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  line  of  incision  is  not  quite  parallel  to  Poupart's 
ligament,  but  rather  to  the  fibres  of  the  tendon  of  the  external  oblique.  In 
dividing  the  superficial  fascia,  the  superficial  epigastric  artery  is  cut  and  must 
be  ligatured.  The  external  oblique  having  been  exposed,  a  small  hole  is  made 
through  the  tendon  at  the  lower  end  of  the  wound,  and  a  director  inserted,  on 
which  it  is  divided  to  the  full  extent  of  the  wound,  taking  care  to  cut  exactly 
parallel  to  the  fibres  so  as  to  injure  the  tendon  as  little  as  possible.  The  knife 
may  now  be  laid  aside,  the  subsequent  steps  of  the  operation  being  carried  out 
with  a  steel  director  and  the  forceps.    The  divided  tendon  of  the  external 
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oblique  being  held  open  with  blant  hooks,  the  cord,  surrounded  by  the 
cremaster,  and  the  lower  edge  of  the  internal  oblique  come  into  view.  Some 
loose  areolar  tissue  and  a  few  fibres  of  the  cremaster  must  now  be  scratched 
through,  dose  to  Poupart's  ligament,  and  the  finger  passed  beneath  the  cord, 
which  must  be  pushed  upwards.  The  transversalis  fascia  is  then  carefully 
torn  through  with  the  director  and  forceps,  and  the  artery  can  then  be  felt 
covered  by  a  little  fat  and  areolar  tissue.  Two  copper  spatulas  are  then 
inserted  through  the  opening  in  the  transversalis  fascia  ;  the  internal  of  these 
is  drawn  upwards  and  inwards,  raising  the  cord  and  drawing  the  epigastric 
artery  out  of  the  way ;  the  external  pulls  the  lower  border  of  the  internal 
oblique  and  of  the  transversalis  upwards  and  outwards.  Both  spatulas  raise 
the  peritoneum.  By  clearing  away  a  little  loose  areolar  tissue,  the  artery  can 
be  exposed  for  one  inch  and  a  half  or  two  inches  without  difficulty.  It  has 
the  genital  branch  of  the  genito-crural  lying  on  it,  and  it  is  crossed  by  the. 
ciicomflex  iliac  vein  a  little  above  Poupart's  ligament ;  the  external  iliac  vein 
is  to  ite  inner  side ;  these  must  be  carefully  avoided.  The  needle  must  be 
passed  from  the  inner  side  not  less  than  one  inch  above  Poupart's  ligament, 
so  as  to  avoid  the  epigastric  and  circumflex  iliac  arteries.  After  the  operation 
a  drainage-tube  may  be  inserted  at  the  lower  angle  of  the  wound,  and  a  catgut 
suture  inserted  in  the  divided  tendon  of  the  external  oblique. 

On  comparing  the  two  operations,  it  would  appear  that  the  principal  dis- 
advantage of  Abemethy's  is,  that  it  is  apt  to  leave  a  tendency  to  hernial  pro- 
trusion, in  consequence  of  the  abdominal  wall  being  much  weakened  by  the 
free  incisions  that  are  necessary  through  the  muscular  planes ;  the  great 
advantage  attending  it  is,  that  the  external  iliac  may  be  ligatured  at  any  part 
of  its  course,  and  that,  if  requisite,  the  incision  may  be  extended  upwards, 
and  the  common  trunk  secured.  In  Sir  A.  Cooper's  operation,  the  line  of 
incision  lies  directly  across  the  course  of  the  epigastric  artery,  which,  as  well 
as  the  circumflex  ilii,  if  it  arise  high,  and  the  circumflex  vein,  which  crosses  the 
iliac  artery  at  this  point,  and  is  often  somewhat  funnel-shaped,  may  be  in  danger 
of  being  wounded.  The  spermatic  cord  is  likewise  somewhat  in  the  way  in  this 
operation.  Dnpuytren  actually  wounded  the  epigastric  artery  in  one  case ; 
and  Houston  had  much  difficulty  from  the  circumflex  vein  in  another  instance. 
This  operation  has  also  the  disadvantage,  that  the  incision  upwards  cannot  be 
conveniently  prolonged  so  as  to  deligate  any  portion  of  the  vessel  except  that 
which  lies  immediately  above  the  crural  arch  ;  but  the  peritoneum  is  less  dis- 
turbed than  in  the  other  case,  and  there  is  less  tendency  to  hernial  protrusion 
aftem-ards.  As  a  general  rule,  I  think  we  may  conclude  that,  in  cases  of  spon- 
taneous aneurism,  in  which  it  might,  from  the  size  of  the  tumour  or  the  diseased 
state  of  the  vessels,  be  found  necessary  to  apply  the  ligature  to  a  higher  point 
than  was  intended  before  the  operation  commenced,  it  will  be  safer  to  have 
recourse  to  Abemethy's  plan,  modified  as  above  described,  for  in  this  way  we 
shaU  be  able  to  b'gature  the  vessel  at  any  part  of  its  course  ;  whilst  in  cases  of 
haemorrhage  after  amputation,  or  of  traumatic  femoral  aneurism,  in  which  the 
artery  is  not  likely  to  be  diseased,  recourse  should  be  had  to  Cooper's  operation, 
more  particularly  if  the  patient  be  thin,  and  the  abdomen  flat. 

In  connection  with  the  ligature  of  the  external  iliac  artery,  there  are  some 
practical  points  that  deserve  mention.  Before  the  operation,  the  colon  should 
be  emptied  by  means  of  an  enema,  and  the  pubes  shaved.  The  incision  in  the 
abdominal  wall  must  be  sufficiently  extensive. 
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In  Abemethy's  method,  modified  as  above  described,  there  is  no  fear  of 
wounding  the  epigastric  unless  the  incision  be  carried  too  &r  at  its  lower  end. 
The  artery  may  be  roughly  said  to  run  in  a  line  drawn  from  the  point  at 
which  the  femoral  artery  crosses  the  brim  of  the  pelvis  to  the  umbilicus.  In 
neither  method  of  operating  should  the  incision  implicate  the  external  ring, 
lest  it  give  rise  to  a  tendency  to  hernial  protrusion.  Care  should  be  taken  not 
to  wound  the  peritoneum  ;  for,  although  two  patients  in  whom  this  was  done 
by  Post  and  Tait  both  recovered,  yet  it  is  of  course  a  dangerous  accident,  and 
should  if  possible  be  avoided.  The  peritoneum  must  not  be  torn  up  more  than 
is  absolutely  necessary,  lest  haemorrhage  or  subsequent  peritonitis  occur.  In 
raising  the  peritoneum,  care  must  be  taken  not  to  displace  the  artery  which 
lies  loosely  in  the  subperitoneal  tissue,  and  can  be  easily  raised  in  the  spatula, 
or  pushed  over  the  brim  of  the  pelvis.  The  separation  of  the  peritoneum  is 
much  facilitated  by  the  Surgeon  holding  the  outer  cut  edge  of  the  transversalis 
fascia  tightly  in  his  forceps  with  one  hand,  whilst  with  the  other  he  gently 
raises  the  bag  of  the  serous  membrane  out  of  the  iliac  fossa,  and  separates  its 
areolar  connections  there.  All  this  must  be  done  with  the  utmost  gentleness 
and  care.  Before  attempting  to  pass  a  ligature  round  the  vessel,  the  thin 
fascia  covering  it  must  be  scratched  through ;  and  the  areolar  connections 
with  the  vein,  which  are  very  thin  and  loose,  must  be  separated  by  means  of 
a  director,  or  the  end  of  the  aneurism-needle.  The  artery  must  be  well 
cleared,  and  especial  care  taken  that  the  genital  branch  of  the  genito^ruml 
nerve  is  not  included  in  the  noose.  It  is  better  not  to  use  the  knife  deep  in 
the  wound.  Lastly,  the  sac,  if  it  extend  high,  must  not  be  weakened  by 
having  its  peritoneal  covering  stripped  oflT. 

Besvlts. — Ligature  of  the  external  iliac  was  first  practised  by  Abemethy 
in  1796.  During  the  following  fifty  years  there  were  100  recorded  cases  of 
the  operation  for  inguinal  aneurism  (Norris)  ;  of  these  73  were  cured  and  27 
died.  Babe's  statistics,  with  80  cases  added  by  BarweU,  give  141,  with  31 
deaths,  or  nearly  22  per  cent. 

Among  the  cases  collected  by  Norris  is  one  in  which  both  external  iliacs 
were  ligatured  successfully  at  an  interval  of  eleven  months  by  Tait. 

In  some  few  cases  also,  there  was  the  complication  of  an  aneurism  in  the 
ham  with  that  in  the  groin.  Of  ninety-two  oases  in  which  the  aneurism  was 
seated  solely  in  the  groin,  seventy  were  cured  and  twenty-two  died.  Death 
resulted  from  gangrene  of  the  h'mb  in  eight,  from  secondary  haemorrhage  in 
four,  from  sloughing  of  the  sac  in  three,  from  tetanus  in  three,  and  from 
causes  of  a  more  general  character  in  four  cases. 

Pulsation  returned  in  (hs  sac  in  six  of  the  cases  collected  by  Norris ;  in 
some  not  until  several  weeks  had  elapsed  after  the  operation ;  and  in  one 
instance  only  was  it  followed  by  death.  Suppuration  of  the  sac  was  of 
frequent  occurrence,  happening  in  thirteen  instances,  doubtless  owing  to  the 
large  size  that  these  tumours  are  often  allowed  to  attain  before  being  subjected 
to  surgical  interference.  It  is  remarkable,  however,  that  in  three  cases  only 
was  this  accident  fatal ;  and  in  two  of  these  three  instances  the  sac  had  been 
opened  before  the  operation,  on  the  supposition  of  its  being  an  abscess. 
Secondary  hrnnorrhage  occurred  in  but  six  cases,  four  of  which  proved  fiital ; 
a  very  small  proportion  when  compared  with  what  happens  in  other  situations. 
This  must  doubtless  be  attributed  in  a  great  measure  to  the  absence  of  any 
collateral  branches  springing  from  the  trunk  of  the  external  iliac ;  the  distance 
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betweea  the  point  ligatured  and  the  epigaatrio  and  cironinflexUiac  arteries  afford- 
ing sbondant  space  for  the  safe  obliteration  of  the  Teasel.  In  one  of  the  &tal 
cases,  polaation  had  previoasly  retarned  in  the  sac ;  in  the  other  three  the 
patients  died  on  the  serenteenth,  the  twenty-seventh,  and  the  f ortj-third  days 
respectively. 

Qangrme  of  the  limb  was  the  most  common  canse  of  death  in  Norris's 
taUes.    It  occarred  in  nine  instances,  of  which  eight  proved  Attal ;  one  being 
cored  by  amputation.    The  period  at  which  the  mortification  supervened 
vuied  from  the  third  to  the  fourth  week.    The  principal  cause  of  this  gan- 
grene is  narrowing  or  obliteration  of  the  neigh- 
booring  venous  trunk,  by  pressure  of  the  tumour. 
In  the  accompanying  woodcut  (Fig.  489)  this  is 
well  illustrated  ;   tbe  vein  opposite  the  anenrism 
being  completely  closed. 

It  is  a  very  remarkable  circumstance  in  the 
history  of  this  operation,  that  four  deaths  resulted 
ttom  teiatHU.  This  sequence  of  this  porticolar 
operation  is  difficult  to  account  for,  as  it  is  a  most 
nnuBoal  occnrrencc  after  the  ligature  of  arteries, 
and  is  equally  rare  after  wounds  of  the  abdominal 
wall  in  other  operations,  as  for  bemia.  The  only 
probable  explanation  that  oS'ers  itself  is  that  in 
tbcK  cases  the  genito-cmral  nerve,  or  its  genital 
bnnoh,  may  have  been  onduly  irritated  by  or 
imi^cated  in  the  ligature. 

Rabe's  statistics  with  Barwell's  supplementary 
cases  give  somewhat  different  results.  Htemorrh^e 
occurred  in  24  of  the  141  cases :  of  these  9 
recovered  and  15  died.  Gangrene  was  fotal  in  6, 
peritonitis  in  2,  retroperitoneal  suppuration  in  2, 
and  varioos  other  causes  in  the  remainit^  6, 
making  a  total  of  31  deaths  in  the  141  cases. 

The  li^tnre  of  the  external  iliac  for  aneuritmal 
varit  m  the  ffrom  affords  a  striking  contrast  with 
that  for  Bponlaneone  anenrism  ;  the  four  cases 
recorded  all  proving  fatal,  two  dying  of  gangrene, 
and  two  of  luemorrhage.  In  these  cases  Guthrie 
has  recommended  that  the  tumour  should  be  laid 
open,  and  the  artery  ligatured  above  and  below  the 
aperture  in  it.  During  the  operation  the  artery  may  be  readily  commanded 
above  the  seat  of  disease  by  the  application  of  the  abdominal  tonmiquet,  either 
to  the  aorta  or  to  the  common  iliac  at  the  brim  of  the  pelvis. 

Aneurism  occasionally  takes  place  in  the  groin  and  ham  of  ike  tame  tide ; 
here  the  ligature  of  the  ext«nial  iliac  will  cnre  both  diseases.  Of  four  cases  in 
which  this  complication  occurred,  the  operation  was  successful  in  three,  one 
patient  dying  of  gangrene ;  and  in  him  the  popliteal  aneurism  was  on  the  point 
of  burating  at  the  time  of  the  operation.  In  two  of  the  three  cases  that 
recovered,  pnlsation  returned  in  the  inguinal  aneurism,  bnt  disappeared  after 
a  time. 

Xlgatnr*  of  tba  Oommoa  XUao. — This  artery  was  first  tied  by  Gibson, 
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in  a  case  of  gun-shot  injury,  the  patient  dying  of  peritonitis  and  secondary 
hsDmorrhage  on  the  thirteenth  day.  The  great  American  Surgeon,  Mott,  was 
the  first  who  tied  it  for  aneurism,  the  patient  making  a  good  recovery.  If  the 
aneurism  in  the  groin  extend  so  high  that  there  is  not  sufficient  space  for  the 
exposure  and  Hgature  of  the  external  iliac  artery,  it  becomes  necessary  to  tic  the 
common  trunk.  This  may  be  done  by  extending  the  incision  that  serves  tor 
the  ligature  of  the  external  iliac  upwards  and  slightly  inwards  towards  the  um- 
bilicus, to  an  extent  corresponding  to  the  degree  of  obesity  of  the  patient,  so 
that  it  assumes  a  somewhat  semilunar  form.  If  the  operation  is  commenced 
with  the  intention  of  applying  a  ligature  to  the  main  trunk,  it  is  of  great  im- 
portance in  determining  the  length  of  the  incision,  and  calculating  the  point 
at  which  the  artery  will  be  met  with  to  remember  the  different  hearings  of  the 
parts  in  the  neighbourhood  of  the  vessels,  and  the  relative  frequency  unth  which 
the  origin  and  termination  of  the  artery  corresjxmd  with  certain  fixed  points 
that  may  readily  be  detected. 

The  points  of  importance  are  the  relations  of  the  vessels  to  the  lumbar 
vertebrae,  to  the  crest  of  the  iUum,  and  to  the  umbilicus.  The  ordinary  place 
of  division  of  the  abdominal  aorta  is  on  the  body  of  the  fourth  lumbar  ver- 
tebra, or  on  the  invertebral  disk  below  it ;  according  to  Quain,  this  was  the 
case  in  three-fourths  of  the  bodies  he  examined,  or  m  15C  out  of  19G.  In  re- 
gard to  the  relations  between  the  situation  of  the  bifurcation  of  the  aorta  and 
the  crest  of  the  ilium,  we  find  it,  according  to  the  same  anatomist,  to  have 
ranged  in  about  four-fifths  of  the  cases  between  half  an  inch  above  and  below 
the  level  of  the  highest  point  of  this  part  of  the  bone.  With  reference  to 
the  umbilicus,  no  definite  rule  can  be  laid  down  ;  but  it  may  be  broadly 
stated  that  the  bifurcation  of  the  aorta  is  a  httie  to  its  left.  As  a  general 
rule,  that  given  by  Hargrave  is  perhaps  sufficiently  good  for  oi-dinary  pur- 
poses. If  a  point  be  taken  about  half  or  three-quarters  of  an  inch  below  and 
a  little  to  the  left  of  the  umbilicus,  and  a  line  be  drawn  on  each  side  from  this 
point  to  the  centre  of  Poupart^s  ligament,  we  obtain  about  the  direction  of 
the  common  and  external  iliac  arteries.  On  dividing  these  hues  into  three 
equal  parts,  the  upper  third  will  correspond  to  the  common  trunk,  and  the 
lower  two-thirds  to  the  external  iliac,  and  the  junction  of  the  upper  with  the 
middle  third  to  the  bifurcation  of  the  common  iliac  artery. 

The  point  of  division  of  the  conmion  iliac  artery  is,  in  the  majority  of  cases, 
opposite  the  lumbo-sacral  articulation ;  and  if  it  be  not  in  this  situation  the 
division  will  probably  be  lower  down.  The  length  of  the  vessel  varies  greatly ; 
according  to  Quain,  in  five-sevenths  of  the  cases  it  ranged  between  one-and-a- 
half  and  three  inches. 

The  artery  lies  at  the  brim  of  the  pelvis.  The  veins  on  the  two  sides  differ 
in  their  relation  to  the  arteries.  The  left  vein  Ues  to  the  inner  side  of  the 
left  artery,  and  then  passes  beneath  the  right  common  ihac  artery  to  join  the 
right  vein  in  forming  the  vena  cava  inferior.  On  the  right  side  the  vein  is  at 
first  beneath  and  then  to  the  outer  side.  The  common  iUac  artery  is  crossed 
by  the  ureter  near  its  lower  end. 

The  incision  to  expose  the  common  iliac  extends  ii*om  a  point  about  one  inch 
external  to  and  one  inch  above  the  middle  of  Poupart's  ligament  in  a  curved 
direction  to  another  point  about  two  inches  above  and  the  same  distance 
internal  to  the  anterior  superior  iliac  spine.  The  curve  must  be  such  that  if 
prolonged  the  incision  would  reach  a  point  about  mid-way  between  the  xiphoid 


RESULTS    OF   TYING    THE    COMMON   ILIAC,  235 

cartilage  and  the  umbilicus.  Care  must  be  taken  that  the  incision  be  not 
carried  too  low  down  or  too  for  fonvards  ;  nothing  can  be  gained  by  doing  so, 
and  there  is  besides  the  additional  risk  of  the  circumflex  iliac  or  epigastric 
being  wounded  as  happened  to  Mott ;  and  as  these  are  the  principal  agents  in 
the  anastomosing  circulation,  their  injury  is  a  serious  accident.  The  muscles 
are  carefully  divided,  as  in  the  operation  for  the  external  iliac,  and  the  trans- 
versaUs  iascia  opened  in  the  same  way.  The  peritoneum  now  comes  bulging 
into  the  wound,  pressed  fonvard  by  its  contents.  It  must  be  gently 
stripped  from  the  iliac  fossa  by  the  Surgeon  carefully  insinuating  his  hand 
beneath  it,  care  being  taken  to  raise  it  directly  inwards  towards  the  brim  of 
the  pelvis,  at  which  point  the  external  iliac  will  be  found,  which  serves  as  a 
guide  to  the  parent  trunk.  The  ureter  always  comes  up  with  the  peritoneum, 
and  is  usually  not  seen.  The  peritoneum  must  be  well  drawn  inwards 
by  broad  copper  spatulse.  The  ligature  must  be  passed  round  the  artery  on 
the  left  side  from  within  outwards,  a  slight  scratch  having  been  made  through 
the  ^iscia,  covering  the  vessel  by  means  of  the  finger-nail,  by  which  it  may 
also  be  separated  fix)m  the  accompanying  vein.  On  the  right  side  great 
caution  must  be  used,  on  account  of  the  position  of  the  left  vein  beneath  the 
artery  and  the  right  to  its  outer  side.  In  the  later  stages  of  the  operation, 
the  patient  should  be  turned  on  his  sound  side  in  order  to  prevent  the  intes- 
tines from  falling  over  and  pressing  the  peritoneum  into  the  wound. 

Beanlta. — Writing  in  1852, 1  stated  that  when  we  look  at  the  depth  at  which 
this  artery  is  situated,  its  great  size,  and  proximity  to  the  centre  of  the  circu- 
lation, and  consider  the  force  with  which  the  blood  rushes  through  it,  we  can- 
not but  be  struck  with  the  success  which  has  attended  its  ligature.  Of  17  cases 
in  which  it  had  then  been  tied,  8  were  cured,  and  9  died  ;  in  11  of  the  cases 
the  ligature  was  applied  for  aneurism,  and  of  these  7  recovered.  The  4  that 
died  ]jerished  rather  from  the  magnitude  and  extent  of  the  disease  than  from 
the  effecto  of  the  operation  ;  and  it  is  remarkable,  as  showing  the  power  of  the 
anastomoses  in  maintaining  the  vitality  of  parts,  that  in  no  instance  did  gan- 
grene ensue.  Since  this  period  the  operation  has  been  performed  many  times, 
but  with  much  less  satisfactory  results.  Stephen  Smith,  of  New  York, 
published  the  statistics  of  this  operation  in  18H0,  gi^^ng  the  details  of  32 
cases  ;  of  these,  he  says,  25  died  and  only  7  recovered.  I  think  the  numbers 
should  be  24  and  8  ;  and  in  one  case  (Bushe's),  the  patient  (an  infant)  died  two 
months  after  the  operation,  the  ligature  having  separated  and  the  artery  being 
occluded  and  thus  the  deligation  having  succeeded.  Gurlt  of  Berlin,  in  repro- 
dncing  Smith's  tables,  adds  2  cases,  both  fatal.  To  these  must  be  added  also 
a  fatal  case  by  Dugas,  of  Charleston,  and  five  in  which  the  operation  has, 
within  the  last  few  years,  been  performed  in  this  country ;  once  by  Bicker- 
steth  of  Liverpool,  successfully ;  once  by  Hargrave  of  Dublin,  whose  patient 
died  on  the  seventy-third  day  after  the  operation,  of  gangrene  of  the  foot  and 
profase  discharge  from  the  wound  ;  and  once  by  Maunder,  the  patient,  a  man 
forty  years  of  age,  dying  on  the  sixth  day  from  gangrene  of  the  lower  ex- 
tremity ;  by  Morrant  Baker  in  a  youth  of  17,  for  haemorrhage  from  a  branch 
of  the  internal  iliac,  consequent  on  ulceration  produced  by  sacro-iliac  disease 
— ^fatal  on  the  day  following  the  operation.  During  the  American  War  the 
operation  was  performed  in  5  cases,  all  unsuccessful.  These  cases  increase 
the  total  number  to  44,*of  which  9  recovered  and  35  died  ;  in  9  of  the  cases 
the  i^eriioneum  was  wounded,  and  of  these  8  proved  fatal.    Of  19  cases  in 
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which  this  Teasel  was  tied  for  hasmorrhage,  18  proved  fatal ;  the  majority  of 
the  recoveries  took  place  after  operation  for  aneurism — ^which  constituted 
about  half  of  the  cases. 

The  Old  Operation  has  been  performed  in  more  than  oue  case  of  iliac 
aneurism,  when  from  special  circumstances  it  was  not  possible  to  tie  the  artery 
above  the  sac.  In  Symes'  well-known  case  the  sac  was  laid  open  and  three 
ligatures  applied,  which  were  beUeved  to  include  the  external,  internal,  and 
common  iliac  arteries.  The  patient  practically  recovered,  but  died  of  pleurisy 
some  months  after  before  leaving  the  hospital.  The  post-mortem  examination 
showed  that  the  ligatures  had  been  placed  on  the  external  iliac  only.  Sir 
Astley  Cooper  attempted  the  same  operation  in  the  case  in  which  he  subse* 
quently  tied  the  aorta.  Heath  laid  open  the  sac  of  an  iliac  aneurism  which 
had  been  opened  by  mistake  for  an  abscess  before  being  admitted  into 
University  College  Hospital.  The  external  iliac  was  tied  from  within  the  sac, 
but  the  patient  died  from  secondary  haemorrhage.  The  old  operation  can 
only  be  performed  when  it  is  possible  to  compress  the  aorta  above  the  sac  ; 
and  consequently,  as  Holmes  points  out,  an  attempt  should  be  made  to  effect 
a  cure  by  compression  before  so  dangerous  an  operation  is  attempted. 

Treatment  1^  CompreanLon  has  been  successfully  applied  to  aneurism 
of  the  iliac  arteries.  The  compression  must  be  applied  to  the  aorta  by  means 
of  Lister's  tourniquet,  as  in  the  treatment  of  aneurism  of  the  abdominal 
aorta  (p.  226).  A  considerable  number  of  cases  have  now  been  cured  by 
these  means.  They  have  already  been  referred  to  when  treating  generally  of 
the  subject  of  compression  of  the  arteries  for  cure  of  aneurism.  Murray 
insists  on  the  importance  of  complete  arrest  of  the  circulation  in  these  cases,  bo 
that  not  the  slightest  current  of  blood  should  pass  through  the  sac.  One  of 
his  cases  was  cured  in  three-quarters  of  an  hour.  One  of  Heath's  (of  New- 
castle) consolidated  in  twenty  minutes.  Lawson  in  one  case  applied  two  tour- 
niquets— one  to  the  abdominal  aorta,  the  other  to  the  femoral  below  the  sac.. 
The  abdominal  tourniquet  had  to  be  removed  at  the  end  of  twenty  minutes, 
owing  to  collapse  and  vomiting ;  the  femoral  one  was  maintained  in  position. 
When  the  abdominal  compressor  was  removed  the  pulsations  had  already 
diminished,  and  at  the  end  of  four  hours  they  ceased ;  the  patient  making  a 
good  recovery.  Holmes  has  collected  10  cases  of  iliac  or  ilio-femoral  aneurism, 
treated  by  this  method ;  of  these,  7  were  cured,  and  in  3  the  treatment  failed. 
These  3  afterwards  underwent  ligature  of  the  artery  leading  to  the  sac — ^in 
one  case  the  abdominal  aorta — and  all  died.  These  statistics  clearly  show 
that  no  operative  treatment  is  justifiable,  except  after  the  fjedlure  of  com- 
pression. 

Zdgature  of  the  Aorta. — It  is  impossible  not  to  contemplate  with  admi- 
ration the  man  whose  mind  was  the  first  to  conceive,  and  whose  hand  was  the 
first  to  carry  out,  the  determination  to  apply  a  ligature  to  the  abdominal  aorta ; 
and  who,  guided  by  pathological  observation  and  physiological  experiment, 
ventured  to  arrest  at  once  the  circulation  through  the  main  channel  of  supply 
to  the  lower  half  of  the  body,  trusting  to  the  collateral  circulation  for  the 
maintenance  of  the  vitality  of  the  parts  thus  suddenly  deprived  of  blood.  Sir 
A.  Cooper  was  the  first  to  place  a  ligature  on  the  aorta,  in  1817.  Since  that 
period  the  operation  has  been  six  times  performed  for  aneurism ;  viz.,  by 
James,  of  Exeter  ;  by  Murray,  at  the  Cape  of  Good  'Hope ;  by  Honteiro,  at 
Rio  Janeiro ;  by  South,  of  London ;  by  McGuire,  of  Richmond,  U.S. ;  by 
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Stokes,  of  Dnblin ;  and  onoe,  in  circnmBtanoes  which  will  be  presently  de* 
acribedy  by  Gzeroy,  of  Vienna. 


TABLE  OF  CASES  OF  LIGATURE  OF  ABDOMINAL  AORTA  FOR  ANEURISMS. 


■UBOBOir. 

SEX. 

AGE. 

DATE. 

KATTSE 
OF  ANBCRinM. 

OPERATIONS. 

RESULTS. 

].6ibA.Goojpeb. 

M. 

38 

1817 

Diffused  Inguinal 

Incision 

through 

Peritoneum. 

Death  in  40  hours. 

2.  jAMEa 

M. 

44 

1829 

External  Biac. 

Distal  liga- 
ture first: 
Peritoneum 
opened. 

Death   in    a   few 
hours. 

3.  MURRAT. 

M. 

1834 

Inguinal. 

Aorta  tied 

behind 
Peritoneum. 

Death  in  24  hours. 

4«  MOKTEIBO. 

M. 

1842 

Diffused  Inguinal 

Aorta  tied 

behind 
Peritoneum. 

Death  on  10th  day. 

5.  South. 

M. 

28 

I806 

Common  Iliac. 

AortA  tied 

behind 
Peritoneum. 

Death  in  43  hours. 

6.  McGuiRE. 

M. 

30 

1868 

Lower    part   of 
Aorta,       both 
Common  Iliacs, 
and  Left  Ex- 
ternal niac. 

Aorta  tied 

behind 
Peritoneum. 

Death  in  12  hours. 

7.  W.  Stokkh. 

M. 

50  !  1869 

1 

Iliac. 

Aorta  tied 
behind 

Death  in  13  hours. 

Peritoneum. 

In  Sir  A.  Cooper's  case,  the  in^inal  aneurism  had  burst,  and  the  aorta  was 
tied  about  three-quarters  of  an  inch  above  its  bifurcation,  by  making  an  incision 
three  inches  in  length  through  the  abdomen,  a  little  to  the  left  of  the  um- 
bilicus, the  fingers  being  passed  between  the  convolutions  of  the  intestines, 
and  the  peritoneum  covering  the  artery  being  scratched  through.  The  patient 
Burvived  forty  hours.  James  ligatured  the  aorta  much  in  the  same  way  as  Sir 
A.  Ckwper  did,  in  a  case  in  which  he  had  previously  employed  the  distal  opera- 
tion for  an  inguinal  aneurism ;  but  without  success,  the  patient  speedily  dying. 
Monay  ligatured  the  vessel  by  making  an  incision  on  the  left  side,  in  front  of 
the  projecting  end  of  the  tenth  rib,  and  carrying  it  downwards  for  six  inches 
to  the  anterior  superior  spine  of  the  ilium.  The  parts  were  then  carefully 
divided  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
psoas  muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligatui-e 
round  the  artery,  which  was  tied  three  or  four  lines  above  its  bifurcation.  The 
patient  died  in  twenty-three  hours.  The  most  interesting  case  on  record  is  that 
by  Honteiro,  who  tied  the  aorta  for  a  large  false  aneurism  on  the  lower  and 
right  side  of  the  abdomen  ;  here  the  incision  was  made  much  as  in  Murray's 
case,  and  the  artery  ligatured  with  great  difficulty.  The  patient  lived  till  the 
tentii  day,  when  he  died  of  secondary  haemorrhage.  In  South's  case,  the  aorta 
was  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
The  patient  died  in  forty-three  hours.  McOuire's  patient  had  an  aneurismal 
tumour  of  the  size  of  a  goose's  ^g  in  the  left  iliac  region.    Digital  pressure 
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near  the  umbilicus  was  attempted,  but  could  not  \yQ  done.  The  operator's 
intention  was  at  first  to  tie  the  left  common  iliac  artery  ;  but,  finding  the 
disease  more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied  the 
aorta.  The  sac  burst  durin<(  the  manipulation  necessary  to  reach  the  aorta, 
and  about  a  pint  of  blood  was  lost.  The  patient  died  in  eleven  hours.  Stokes 
compressed  the  aorta  with  a  silver  wire  passed  round  it  in  the  way  of  a  ligature. 
He  made  a  crescentic  incision  five-and-a-half  inches  in  length  in  the  left  side 
of  the  abdomen,  extending  from  an  inch  below  the  tenth  rib  to  the  middle  of 
Poupart*s  li<rament.  The  abdominal  muscles  and  fascia  transversalis  were  then 
incised,  and  the  i)eritoneum  exposed  and  drawn  out  of  the  iliac  fossa.  It  was 
accidentally,  but  only  slightly  wounded.  The  patient  being  turned  on  his  right 
side,  the  arteries  and  aneurism  were  exposed,  and  the  wire  passed  by  means  of  an 
aneurism-needle  round  the  aorta  immediately  above  its  bifurcation.  The 
patient  died  in  twelve  hours.  Perhaps  the  most  interesting  point  in  this 
remarkable  case  is  the  fact  of  the  pidsation  returning  in  the  left  (sound)  femoral 
artery  nine  hours  after  the  operation  ;  showing  how  rapidly  the  collateral  cir- 
culation can  be  re-established.  Czerny's  case  scarcely  belongs  to  the  present 
category,  but  may  be  mentioned  here.  The  patient  was  a  French  soldier,  the 
upper  part  of  whose  thigh  had  been  shattered  by  a  ball  during  the  Franco- 
German  war.  Secondary  haemorrhage  occurring,  Czemy  tied  the  common 
femora],  and  also  the  superficial  femoral  below  the  origin  of  the  profunda. 
This  arrested  the  haemorrhage  for  a  time  ;  but  in  six  days  it  recurred.  Czemy 
then  tied  the  common  iliac ;  but,  as  the  haemorrhage  continued,  he  thought 
that  he  had  tied  the  external  iliac,  and  proceeded  to  apply  another  ligntnrc — 
which  he  placed  by  mistake  on  the  aorta.  The  patient  survived  twenty-six 
hours.  In  this  case  too,  twenty-two  hours  after  the  operation,  the  injured 
limb  was  cold  and  as  if  dead,  while  the  opposite  limb  was  warm,  and  retained 
sensation  and  motion. 

In  this  operation,  there  are  not  only  all  the  dangers  attendant  upon  the 
ligature  of  arteries  of  the  first  magnitude,  but  also  the  risk  of  producing  fatal 
peritonitis,  whether  the  abdomen  be  cut  through,  or  the  vessel  sought  for  by 
stripping  up  the  peritoneum  from  the  iliac  fossa  ;  and  it  ap))earB  to  me  that  a 
patient  suffering  from  so  large  an  inguinal  aneurism  as  to  justify  ligature  of 
the  aorta,  would  have  a  better  chance  of  recovery,  or  rather  of  iHX)longation  of 
life,  by  the  adoption  of  proper  constitutional  treatment,  together  with  pref^mre 
upon  the  tumour  and  the  distal  ligature  or  compression  of  the  artery.  Listeria 
aortic  compressor  might  be  applied  in  such  cases,  so  as  to  moderate  the  flow  of 
blood.  Should  the  o|)eration  be  again  attempted,  there  is  little  doubt  that  the 
incision  adopted  by  Sir  A.  Cooper  would  be  the  safest,  as  the  danger  of  peri- 
tonitis is  much  less  under  the  present  modes  of  treatment. 

AlTEURISM  OF  THE  INTERNAL   IlIAC  AND  ITS   BRANCHES — Aucurism  of  the 

Trunk  of  fhe  Internal  Iliac  Artery  is  extremely  rare.  The  only  case  with  whicli 
I  am  acquainted  is  one  related  by  Sandifort.  The  three  principal  branches 
of  this  artery — the  Gluteal^  the  Sciaik^  and  the  PrnUc — have  all  occasionally, 
though  rarely,  l)een  found  affected  by  this  disease.  Of  these  branches  the 
gluteal  has  been  most  frequently  found  aneurisnml,  the  sciatic  next,  and  the 
pudic  least  frequently  ;  indeed,  I  am  aa|uainted  with  only  one  instance  of 
aneurism  of  this  vessel.  It  is  the  preparation  1701  in  the  Museum  of  the 
College  of  Surgeons  ;  and  it  exhibits  an  aneurism  of  the  trunk  of  the  pudic 
nearly  an  inch  in  diameter,  full  of  laminated  clot. 
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AiMarinw  of  the  Olntaal  and  Sciatic  Aztcricc  may  be  either  traumatic 

or  gpontaneons. 

Fischer  of  Hanover  has  published  with  comments,  in  the  ArchivfUr  Klinische 
Odrurijky  the  records  of  thirty-five  cases  of  gluteal  and  sciatic  aneurism  :  to 
which  must  be  added  a  case  of  gluteal  aneurism  described  by  Gallozzi  of 
Naples  and  one  by  Bickersteth  of  Liverpool.  In  twenty-seven  of  the  cases 
the  aneurism  was  distinctly  gluteal ;  and  in  six  distinctly  sciatic.  Thirteen 
of  the  gluteal  aneurisms,  and  two  of  the  sciatic,  were  of  traumatic  origin ; 
fourteen  gluteal  and  four  sciatic  aneurisms  were  spontaneous.  The  gluteal 
aneurism  has  been  generally  found  situated  at  the  upper  part  of  the  great 
sciatic  notch  ;  but  may  extend  over  a  large  portion  of  the  buttocks.  Sciatic 
aneurism  lies  more  deeply  ;  and  a  portion  of  the  sac  may  be  within  the  pehis. 
The  size  of  these  aneurisms  varies  from  a  slight  swelling  to  a  tumour  as  large 
as  a  child's  head.  In  almost  all  the  recorded  cases  there  has  been  strong 
pulsation,  isochronous  with  the  heart's  beat ;  and  whirring  and  buzzing 
mnnnuiB  are  heard  on  auscultation.  There  is  almost  always  pain  in  the 
tumour  itself  and  in  the  course  of  the  sciatic  nerve,  which  may  be  followed  by 
paralysis  of  the  parts  supplied  by  it. 

The  affections  with  which  these  aneurisms  are  most  likely  to  be  confounded 
are  abscesses,  soft  sarcomata,  cysts,  and  sciatic  hernia.  The  diagnosis  is 
sometimes  difficult:  thus  Guthrie  ligatured  the  common  iliac  artery  for  a 
laige  pulsating  tumour  in  the  gluteal  region,  which  presented  all  the  characters 
of  aneurism,  but  which  proved,  on  the  death  of  the  patient  eight  months  after 
the  operation,  to  be  a  sarcoma. 

Gluteal  aneurisms  have  on  several  occasions  been  opened  by  mistake  for 
abacesses.  According  to  Holmes,  this  accident  has  most  frequently  happened 
when  the  aneurism  has  been  more  or  less  diffused,  and  in  such  cases  he 
suggests  that  the  aspirator  should  be  used  to  render  the  diagnosis  certain. 

In  the  Treatment^  various  methods  have  been  employed.  The  nac  has  been 
laid  open  and  the  gluteal  arteiy  tied  in  five  cases,  all  of  which  recovered.  In 
another  instance,  after  laying  open  the  sac,  the  aneurism  (gluteal)  was  found  to 
extend  into  the  pelvis ;  and  the  internal  iliac  artery  was  tied,  with  a  fatal 
result.  Ltgatiire  of  the  internal  iliac  artery  has  been  performed  in  eleven  cases, 
six  of  which  recovered.  The  common  iliac  artery  has  been  tied  in  three  cases, 
all  of  which  proved  fatal.  Injection  of  the  perchhride  of  iron  has  been  used  in 
six  cases ;  four  recovered,  one  died,  and  in  one  the  result  is  not  known. 
Liyature  of  the  sciatic  artery  without  opening  the  sac  has  been  performed  in  two 
cases,  one  of  which  recovered.  Spontaneous  recovery  is  reported  to  have 
occurred  in  one  case. 

Ugatura  of  the  Zntemal  Hiac. — This  vessel  was  ligatured  for  the  first 
time  in  1812.  The  operation  was  performed  by  Stevens  of  St.  Croix,  on  a 
negress  who  suflered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
gluteal  artery,  but  found  after  death  three  years  subsequently  to  take  its 
origin  from  the  sciatic.  Stephens  in  this  case  made  an  incision  five  inches  long 
on  the  left  side  of  the  abdomen,  curefully  dissected  through  the  parietes, 
separated  the  peritoneum  from  the  iliac  fossa,  turned  it  on  one  side,  together 
with  the  ureter,  and  passed  a  ligature  round  the  artery  without  much  difficulty. 
Since  that  time  the  operation  has  been  done  twenty  times  ;  in  six  cases  with 
sncceas,  by  Arndt,  Whites  Mott  (who  accidentally  wounded  the  peritoneum), 
Syme^  Morton,  and  Gallozzi ;  in  fourteen  cases  unsuccessf ully,  by  Atkinson  of 
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York  (whose  patient  died  on  the  nineteenth  day,  of  seeondaiy  haemoirhage),  by 
Bigelow,  Torracchiy  Cianflone,  Porta^  Landi,  Kimball,  Altmiiller,  Thomas,  J. 
E.  Eodgera,  and  Higginson ;  and  three  times  by  the  Surgeons  in  the  American 
Civa  War. 

The  success  that  has  hitherto  attended  this  operation  is  certainly  remarkable, 
when  we  take  into  consideration  the  depth  at  which  the  artery  is  situated  and 
its  great  size ;  it  must,  I  think,  be  accounted  for  by  the  &ct  that,  although 
in  these  cases  the  patient  runs  the  ordinary  risks  attendant  on  the  ligature  of 
the  larger  pelvic  arteries  from  the  exposure  and  handling  of  the  peritoneum, 
yet  he  is  saved  the  danger  resulting  from  the  supervention  of  gangrene  ;  the 
anastomosis  between  its  branches  and  that  of  the  neighbouring  vessels  being  bo 
free,  and  the  course  traversed  by  the  blood  so  short,  that  no  difficulty  can  arise 
in  the  maintenance  of  the  collateral  circulation. 

The  steps  of  the  operation  necessary  for  the  exposure  of  the  internal  iliac 
artery  are  precisely  analogous  to  those  requisite  for  the  ligature  of  the  common 
trunk.  liVTien  the  vessel  is  reached,  it  must  be  remembered  that  both  the 
external  and  internal  iliac  veins  are  in  close  relation  to  it ;  the  one  being  to 
its  outer  side,  the  other  behind  it.  As  these  vessels  are  large,  and  their  coats 
thin,  it  is  necessary  that  they  should  be  separated  by  the  finger-nail,  or  the 
blunt  end  of  the  aneurism-needle,  before  the  ligature  is  passed  round  the  artery ; 
care  must  be  taken  also  not  to  put  the  vessel  too  much  on  the  stretch  in 
applying  the  ligature,  lest  the  ilio-lumbar  artery  be  ruptured.  There  is  little 
risk  of  including  the  ureter  which  crosses  the  artery  internally  as  it  always 
adheres  firmly  to  the  peritoneum  and  is  pushed  on  one  side  with  it.  As  the 
length  of  the  artery  varies  much,  usually  ranging  between  one  and  two  inches, 
and  as  when  it  is  riiort  it  has  a  tendency  to  be  placed  deeply  in  the  pelvis,  it 
would,  I  think,  be  more  prudent,  and  occasion  less  chance  of  secondary  haemor- 
rhage, for  the  Surgeon  to  ligature  the  common  trunk. 

TBMOBAIi   AMD   POIXJmaZi    AnUBXBKS. 

We  have,  in  the  preceding  section,  considered  aneurisms  affecting  the  groin, 
which  are  by  no  means  unfrequent.  Aneurisms  of  the  thigh  are  much  rarer ; 
but  those  in  the  ham  are  very  commonly  encountered.  Thus,  out  of  ftAl 
cases  of  aneurism  recorded  in  the  British  medical  journals  of  the  present 
century,  Crisp  has  found  that  187  affected  the  popliteal,  and  only  66  the 
femoral  artery.  Of  these  66,  45  were  situated  either  in  the  groin  or  upper 
part  of  the  thigh,  and  21  only  were  truly  femoral  or  femoro-poplitcal.  The 
reason  of  this  difference  in  the  frequency  of  the  occurrence  of  aneurism  in 
different  parts  of  the  vessel,  may  be  accounted  for  by  attention  to  its 
anatomical  relations.  In  looking  at  the  main  artery  of  the  lower  extrcmitv, 
in  its  course  from  Poupart's  ligament  to  where  it  terminates  in  the  anterior 
and  posterior  tibials,  we  see  that  it  may  be  divided  in  relation  to  the 
musoukr  masses  that  surround  it,  into  three  principal  portions:  1.  That 
which  is  situated  between  Poupart's  ligament  and  the  inner  margin  of  the 
sartoriuB,  and  which  may  be  considered  ingtmal;  2.  That  whic^h  intervenes  1ie- 
tween  this  point  and  the  aperture  in  the  adductor  tendon,  and  which  may  be 
considered /Mfiora/;  and,  8.  That  division  of  the  vessel  which  cfirresponds  to  the 
ham,  and  which  may  be  considered  popUktd.  Of  these  three  divisions,  the  fint 
and  last  are  comparatively  superficial,  and,  being  unsupported  by  muscle,  readily 
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expmd  ;  while  the  central  portion  of  the  artery  is  closely  surrounded  on  all 
sides  by  mnscalar  masses,  and  is  very  aniikely  to  be  dilated  into  an  aDenrismal 
tamonr.  We  find  also  that  the  inguinal  portion  of  the  vessel  is  closely  and 
finnly  invested  by  a  dense  and  resistant  fibro-areolar  sheath,  and  is  well  sup- 
ported by  the  fascia  lata ;  whilst  in  the  popliteal  apace  the  artery  is  aur- 
roonded  merely  by  the  ordinary  areolar  sheath,  and  receives  no  aponeurotic 
BQi^Kirt.  This  difierenoe  in  the  connections  of  these  two  parts  of  the  vessel 
may,  to  a  certain  extent,  explain  the  greater  frequency  of  anenrism  in  the 
ham  than  in  the  upper  part  of  the  thigh. 

Ajteuribu  of  the  Debp  F&hor&l  Artery  is  of  estremely  rare  occurrence ; 
indeed,  I  am  acquainted  with  five  cases  only.  One  of  these  ocoarred  in  a  young 
man  nnder  my  care  in  University  College  Hospital 
in  1870.  There  was  a  large  tumour  at  the  npper 
part  of  the  thigh,  over  which  lay  the  superficial 
femoral  artery,  pulsating  freely.  The  disease  was 
cured  by  compression  of  the  common  femoral 
artery,  hydrate  of  chloral  being  given  to  relieve 
pain.  Another  case  is  recorded  by  Biyant  as 
having  occurred  in  the  practice  of  Cock  at  Guy's 
Hospital.  The  aneurism  was  situated  at  the  origin 
of  the  deep  femond  artery  ;  the  external  iliac  was 
tied,  but  the  patient  died  nine  weeks  after  the 
operation.  Fig.  490  is  taken  from  a  patient  who 
died  of  pneumonia  sborUy  after  admission  into 
nniveraity  College  Hospital.  On  examination 
after  death,  a  large  tumour  of  the  thigh,  which 
had  not  been  very  closely  examined  during  life, 
proved    to    be    a    circumscribed   false    aneurism 

SF^iarentlj  arising  from  rupture  of  a  perforating  *  jso  _ jnise  Anourinii  ..r 

artery,  most  probably  the  consequence  of  embolism  Ptrtowtuig  tMaj. 

(Univ.  Coll.  Uuseum,  1274).  Two  cases  are  2!  saperocid  Fksmoni. 
Ttcorded  by  P.  MaiBhall  and  J.  Watson.  In  the  J;  i^S^'Slope-. 
case  which  was  under  my  care  in  the  Hospital,  the 

diaeue  was  recognized  by  the  following  signs,  which  are  characteristic  of  it. 
I.  A  laige  tnmonr  extended  from  three  inches  below  Ponpart's  ligament  to 
the  middle  of  the  thigh,  raising  and  slightly  separating  the  addnctor  muscles 
and  the  rectus  femons.  2.  All  the  ordinary  aneurismal  signs  were  present  in 
this  tomour — the  most  marked  being  a  peculiarly  loud  and  harsh  bruit,  and 
a  dry  forcible  thrill.  8.  The  superficial  femoral  artery  could  be  felt  running 
over  the  anterior  and  inner  aspect  of  the  tumour,  but  clear  of,  and  distinct  from 
it.  4.  The  pnlsation  in  the  popliteal  and  it«  divisions  was  strong  and  perfect. 
5.  All  the  anenrismal  sigos  ceased  on  compressing  the  common  femoral  artery, 
and  returned  on  removing  the  pressure. 

The  only  disease  with  which  an  aneurism  of  the  deep  femoral  art«ry  can 
readily  be  confounded  is  pnlsating  sarcoma  of  the  femur.  The  diagnosis  from 
this  must  be  left  to  the  surgical  tact  of  the  practitioner. 

In  the  Trtatmmt  of  these  aneurisms,  the  Surgeon  has  the  choice  of  three 

'  Id  tarma  cdlttcrflt  thin  ewe  VM  dueribed  u  u  uniacitia  of  tlie  Proftiiidi,  but  orirul  i 


242  SPECIAL   ANEURISMS. 

methods ;  viz.,  oompiession  in  the  groin,  and  ligature  of  the  external  iliac,  or 
of  the  common  femoral.  If  the  common  femoral  ever  should  be  ligatured  for 
aneurism,  this  appears  to  me  to  be  the  case  best  suited  for  it.  But  the  choice 
between  the  ligature  of  this  artery  or  of  the  external  iliac  must  in  a  great 
measure  depend  upon  the  Surgeon's  judgment  as  to  the  relative  expediency 
of  either  operation,  and  on  the  height  to  which  the  aneurism  extends  up  the 
groin.  But  neither  artery  should  be  ligatured  until  compression  has  been 
&irly  tried  and  has  failed.  This  may  be  done  digitally  or  by  Carte's  instm- 
ment,  where  the  artery  passes  over  the  brim  of  the  pelvis.  It  is  especially 
likely  to  succeed  in  aneurism  of  the  profunda,  owing  to  the  shortness  of  the 
trunk  and  the  way  in  which  it  breaks  up  into  many  anastomosing  branches. 
Hence  there  is  not  a  free  current  of  blood  passing  from  one  large  vessel  of 
entry  to  another  of  exit,  but,  as  it  is  broken  up  and  has  to  filter  out  through 
a  number  of  minor  vessels,  its  coagulation  may  readily  be  brought  about.  In 
the  case  treated  by  me,  compression  effected  a  cure  in  twenty-four  hours, 
though  the  aneurism  was  very  large  and  active. 

Anburisms  op  thb  Superficial  Femoral  and  Popliteal  Arteries. — 
These  occur  commonly  about  the  middle  period  of  life,  and  are  ahnost  invari- 
ably met  with  in  males,  being  at  least  twenty  times  more  frequent  in  them 
than  in  women.  Both  sides  are  affected  with  equal  frequency,  and  occasionally 
at  the  same  time.  According  to  Crisp,  sailors  would  appear  to  be  more  liable 
to  this  variety  of  the  disease  than  any  other  class.  These  aneurisms  are  most 
frequently  sacculated ;  in  the  ham  they  are  always  so,  but  in  the  thigh  they 
are  sometimes  tubular. 

Symptoms. — The  symptoms  of  T^mcml  Anmuism  present  nothing  pecu- 
liar ;  the  tumour  usually  enlarging  with  considerable  rapidity,  with  all  the 
characteristic  signs  of  the  disease,  and  assuming  a  pretty  regular  ovoid  shape. 
FoplitMil  Anttnrini  usually  commences  with  stiffness  and  a  good  deal  of 
pain  about  the  ham  and  knee,  which  I  have  more  than  once  seen  mistaken  for 
rheumatism ;  in  fact,  so  commonly  does  this  happen  that  the  Surgeon  should 
never  fail  to  pass  his  hand  behind  and  examine  the  ham  in  every  case  of 
persistent  '*  rheumatic  '^  pain  in  the  knee.  There  is  also  a  difficulty  in  straight- 
ening the  limb,  which  is  generally  kept  semi-flexed.  The  tumour  increases 
usually  with  great  rapidity,  and  has  a  great  tendency  to  become  diffused ; 
these  conditions  will,  however,  materially  depend  on  the  side  of  the  artery 
from  which  it  springs.  When  it  arises  from  the  anterior  aspect,  next  the  bone, 
it  increases  slowly,  being  compressed  by  the  firm  structures  before  it.  In  this 
case,  however,  there  is  the  great  danger  that,  by  its  pressure  upon  the  bones 
and  knee,  it  may  give  rise  to  caries  and  destruction  of  the  joint.  When  it 
springs  from  the  posterior  part  of  the  artery,  where  it  is  uncompressed,  it  in* 
creases  rapidly,  and  may  speedily  become  diffuse.  The  diffusion  of  an  aneurism 
in  this  situation  may  take  place  in  two  directions.  If  it  be  femoro-popliteal,  it 
may  give  way  into  the  general  areolar  tissue  of  the  thigh,  the  blood  difibsing 
itself  as  high  perhaps  as  Scarpa*s  triangle.  When  it  is  confined  to  the  ham,  it 
may  give  way  either  under  the  integuments,  and  into  the  superficial  structures 
of  the  limb,  or  else  under  the  deep  fascia  of  the  leg,  where  it  will  compress  the 
posterior  tibial  nerve  and  artery.  In  all  cases,  the  diffusion  of  popliteal 
aneurism  is  likely  to  be  followed  by  gangrene. 

Diagnosis, — ^The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.    In  dis- 
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tingaiahing  it  from  chronic  atseess^  no  serious  difficulty  can  well  be  experienced ; 
but  it  may  happen  that^  when  an  aneurism  has  suppurated,  considerable  diffi- 
culty arises  in  determining  its  true  nature — ^whether  it  be  merely  an  abscess 
or  not.  On  such  cases  as  these^  the  state  of  the  circulation  in  the  lower  part 
of  the  limb  will  throw  much  light.  Bursal  tumours,  often  of  large  size  and 
multUocular,  are  not  unfrequently  met  with  in  the  ham  ;  but  I  have  never 
found  any  great  difficulty  in  determining  their  true  nature,  their  elasticity  and 
roundness,  together  with  their  mobility  and  want  of  pulsation,  being  sufficiently 
indicative  of  their  character.  The  most  serious  diagnostic  difficulty  may  arise 
from  confounding  solidified  aneurisms  of  the  ham  with  solid  tumoursy  of  a  sar- 
comatous character,  springing  from  the  tibia  and  femur ;  and  I  have  known 
one  case  of  aneurism  in  this  condition,  in  which  amputation  was  performed  on 
the  supposition  of  its  being  a  solid  tumour  (Fig.  447). 

Tr&Ununt — The  treatment  of  femoral  and  popliteal  aneurism  may  be  con- 
ducted either  by  compression  or  by  ligature  of  the  vessel  leading  to  the  sac. 
As  a  general  rule,  for  the  reasons  already  stated,  compression  should  be 
employed  in  preference  to  ligature ;  but  cases  do  arise  in  which,  from  the 
failure  of  compression,  or  for  other  reasons,  it  becomes  necessary  to  ligature 
the  femoral  artery. 

The  Treatmmt  by  Compression  is  peculiarly  applicable  to  these  aneurisms,  and 
indeed  it  is  to  them  that  it  has  chiefly  been  employed.  I  need,  therefore,  say 
nothing  special  about  it  here,  but  would  refer  the  reader  to  Chapter  XLIII., 
page  185,  for  a  description  of  the  subject. 

Fbxum  of  the  knee,  which  may  be  considered  a  modification  of  compression, 
is  applicable  to  these  cases  also,  either  alone  or  in  combination  with  compres- 
sion of  the  main  trunk.  It  is  pecuh'arly  applicable  in  those  cases  in  which 
the  aneurism  is  situate  entirely  in  the  ham  (see  page  147). 

Zdgatuw  of  the  Cosnmoii  Famoral. — In  looking  at  the  femoral  artery, 
it  might  at  first  be  supposed  that  the  common  trunk,  situated  superficially 
between  Poupart's  ligament  and  the  origin  of  the  profunda,  would  be  the  most 
convenient  situation  for  the  application  of  the  ligature ;  but  experience  has 
shown  that  deligation  of  the  vessel  here  is  by  no  means  a  successful  operation, 
especiallv  when  undertaken  for  aneurism.    This  arises  from  the  shortness  of 
^WSc  rendering  it  necessary  to  tie  the  artery  in  close  proxinuty  to  the 
collateral  branch  that  will  constitute  the  most  direct  and  immediate  agent  in 
the  anastomosing  supply, — ^viz.,  the  deep  femoral,  so  that  the  internal  coagulum 
would  not  readily  form.     In  addition  to  this,  a  number  of  small  inguinal 
bnnchesi,  the  superficial  epigastric  and  circumflex  ilii,  the  superior  and  inferior 
external  pudic,  and  very  commonly  one  of  the  circumflex  arteries  of  the  thigh, 
more  especially  the  interual,  arise  from  the  common  trunk  in  its  short  course ; 
and  tiiese  vessels,  though  small  in  size,  constitute  a  source  of  great  embarrass- 
ment to  the  Surgeon  during  the  operation  ;  for,  if  wounded  near  their  origin, 
they  bleed  most  furiously,  and  are  a  cause  of  considerable  danger  afterwards, 
by  interfering  with  the  proper  plugging  of  the  vessel.    The  ligature  of  the 
common  femoral  has,  however,  several  advocates,  more  particularly  in  Ireland, 
where  the  operation  has  of  late  years  been  done  nine  times,  for  wound  and 
aneurism,  with  six  recoveries  and  three  deaths.    The  successful  cases  were  as 
follows :  Porter,  sen.,  three ;  G.  H.  Porter,  one ;  Smyly,  one ;  Haonamara, 
one.    In  the  American  war,  however,  the  operation  is  reported  to  have  been 

perfofmed  in  eighteen  cases  with  only  four  recoveries ;  and  Barwell  states  that 
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oat  of  thirty-one  cases  in  which  the  artery  was  tied  for  aneurism,  haemorrhage 
occurred  in  eighteen,  and  of  these  twelve  died. 

The  vessel  may  be  reached  by  a  vertical  or  a  transverse  incision  ;  of  these 
the  former  is  preferable.  The  incision  commences  at  Poupart^s  ligament^  at  a 
point  midway  between  the  symphysis  pubis  and  anterior  superior  iliac  spine, 
and  is  carried  downwards  in  the  line  of  the  artery  for  about  two  inches  ;  the 
skin,  M,  and  superficial  fiascia  are  divided,  and  the  lymphatic  glands  removed 
or  turned  on  one  side.  The  fascia  lata  is  then  divided,  and  the  crural  sheath 
exposed.  This  must  be  carefully  opened  over  the  artery,  and  the  needle  passed 
from  the  inner  side.  The  femoral  vein  lies  to  the  inner  side,  and  the  anterior 
crural  nerve  a  short  distance  away  on  the  outer  side.  The  origin  of  the 
branches  is  very  uncertain ;  the  Surgeon  must  select  that  part  of  the  vessel 
for  ligature  which  is  most  distant  from  any  branch. 

The  statistics  of  this  operation  are  so  unfavourable,  especially  when  per- 
formed for  aneurisms,  and  secondary  haemorrhage  has  been  so  frequent  and 
fatal  an  occurrence,  in  several  cases  requiring  ligature  of  the  ext^nal  iliac  for 
its  arrest,  that  I  do  not  think  it  is  advisable  to  have  recourse  to  this  operation 
in  preference  to  ligature  of  the  external  iliac ;  and  it  may  be  laid  down  as  a 
rule  in  surgery,  that  in  all  those  cases  of  aneurism  that  are  situated  above  the 
middle  of  the  thigh,  in  which  compression  has  failed  and  sufficient  space  does 
not  intervene  between  the  origin  of  the  deep  femoral  and  the  upper  part  of 
the  sac  for  the  application  of  a  ligature  to  the  superficial  femoral,  the  external 
iliac  should  be  tied. 

Ligature  of  the  Superficial  Femoral. — The  superficial  femoral  artery, 
in  its  course  from  the  origin  of  the  deep  femoral  to  the  aperture  in  the  tendon 
of  the  adductor,  is  divided  by  the  crossing  of  the  sarterius  muscle  into  two 
portions  of  unequal  length,  which  have  different  relations  to  neighbouring 
structures.  The  upper  division  of  the  artery,  which  lies  above  the  anterior 
margin  of  the  muscle,  is  of  most  interest  to  the  Surgeon,  as  it  is  in  this  part 
of  its  course  that  it  is  invariably  ligatured  in  cases  of  aneurism.  It  is  tme 
that  John  Hunter,  in  the  operation  which  he  introduced  for  popUteal  aneurism, 
exposed  and  tied  the  vessel  in  the  middle  third  of  the  thigh  ;  but  his  example 
has  not  been  followed  by  modern  Surgeons,  on  account  of  the  far  greater 
difficulty  in  reaching  the  vessel  here  than  in  the  first  part  of  its  course.  The 
superficial  femoral,  where  it  lies  in  Scarpa*s  triangle,  being  covered  merely  by 
the  common  integument,  the  superficial  fascia  and  the  &8cia  lata,  may  be 
reached  by  as  simple  an  operation  as  any  that  the  Surgeon  has  to  perform  for 
the  ligature  of  the  larger  vessels.  The  line  to  the  artery  is  taken  as  follows. 
The  leg  is  flexed  and  the  thigh  rotated  outwards.  The  Sui^eon  marks  a  point 
exactly  midway  between  the  anterior  superior  spine  of  the  ilium  and  the 
symphysis  pubis.  From  this  he  draws  a  line  to  the  most  prominent  part  of 
the  inner  condyle  of  the  femur.  The  point  selected  for  tying  the  artery  must 
be  about  five  inches  below  Poupart's  ligament,  as  the  ligature  will  then  be  at 
a  safe  distance  from  the  profunda,  the  lowest  recorded  point  of  origin  of  that 
vessel  being  four  inches  below  the  ligament.  The  incision  (Fig.  491)  is  made 
in  the  line  above  indicated,  and  should  be  from  three  to  six  inches  in  length, 
according  to  the  amount  of  subcutaneous  fat.  It  must  be  so  arranged  that 
the  point  selected  for  the  application  of  the  ligature  shall  be  in  the  middle  of 
its  length.  The  skin  and  superficial  &scia  having  been  divided,  the  fiuscia 
lata  is  exposed  and  opened  to  the  same  extent  as  the  incision  in  the  integu- 
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ntents ;  the  moBcukr  fibres  of  the  sartoriaa  now  come  into  view.  If  the 
inciaion  hare  been  made  too  far  inwards  it  is  possible  that  the  adductor  longas 
mxf  be  exposed  instead  of  the  sartorius  ;  the  error  is  readilj  recognized  by 
crfwemng  the  direction  of  the  fibres,  tlioae  of  the  adductor  being  downwards 
and  oatwardfl,  and  those  of  the  sartorius  downwards  and  inwards.     Th« 


Fig.  Wl  —liffian  at  tb«  Supcrflciil  Femoral  Artery. 


edges  of   the  wonnd  in  the  fescia   being   held   apart  with  blnnt  hooks, 

the  sartorius  is  seized  in  the  foroepe  and  drawn  outwards,  the  fibres  of 

the   areolar   tissue   surrounding  it  being   touched  with  the  edge  of    the 

scalpel,  if  necesaarj,  until   its   inner  edge  comes  into 

riew.     If  the  operation  be  performed  a  little  higher 

than  ttsaal,  or  if  the  sartorius  be  feebly  developed,  its 

inner  edge  may  come  into  view  as  soon  as  the  fascia 

bta  is  divided.      The  edge  having  been   found,   the 

mnscle  mnst  be  turned  outwards  and  held  on  one  side 

with  a  copper  spatula.   A  little  loose  areolar  tissue  mnst 

then  be  clrared  away  from  beneath  it  with  the  handle 

of  Um  scalpel,  and  the  ebeath  of  the  vessels  comes 

clearly   into   view.     The   sheath  must  be  cautiously 

opened,  a  small  bole  being  made  in  it  as  in  the  diagram 

(Fig.  492).     It   most   be   remembered  that  after  the 

&scial  sheath  common  to  the  artery  and  vein  has  been      tm. «».— DUgnnnnruie 

opened,  there  is  still  the  proper  sheath  of  the  artery  to   ^^.^^Tt^^^";'!^^. 

be  divided  before  the  ligature  can  be  safely  passed.     The   ^^;  /■  ti^-nx  iiuiiui ; 

veia  liefl    beneath  the  artery,  and   consequently  the 

needle  may  be  passed  from  the  inner  or  outer  side  indifferently ;  it  should  be 

pHMd  unarmed,  and  then  be  threaded  and  withdrawn.    Usually,  no  nerve  is 
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seen  during  the  operation,  but  the  internal  saphenous  occasionally  comes  into 
view,  and  must  be  avoided.  After  the  operation  a  drainage-tube  should  be 
inserted  in  such  a  way  that  its  end  shall  lie  beneabh  the  sartorin%  and  the 
wound  is  closed  with  sutures.  The  limb  is  then  semi-flexed,  somewhat  raised, 
and  laid  on  its  outer  side  and  wrapped  in  soft  flannel  or  cotton  wool.  The 
severe  pain  which  is  usually  complained  of  about  the  knee  after  tightening 
the  ligature  may  be  relieved  by  a  full  dose  of  opium. 

In  this  operation  there  are  several  points  of  considerable  importance  that 
require  special  attention.  1.  The  incision  should  be  made  directly  in  the 
guiding  line  of  the  artery,  care  being  taken  not  to  incline  it  inwards  in  the 
direction  of  the  sartorius.  2.  In  cutting  down  upon  the  artery,  the  saphenous 
vein  should  be  avoided,  by  taking  care  not  to  make  the  incision  too  far  in- 
wards. Any  parallel  venous  branch  that  may  be  met  with  must  be  drawn  on 
one  side.  d.  After  the  sheath  has  been  opened,  it  will  sometimes  be  found 
that  a  rather  large  muscular  branch  is  given  off  from  the  artery  at  about  the 
part  where  it  was  intended  to  ligature  it ;  if  so,  this  must  be  carefully  avoided, 
as  well  as  any  small  veins  that  cross  the  main  trunk  in  this  situation.  4.  The 
ligature  shoidd  not  be  applied  less  than  four  inches  below  Poupart's  ligament, 
so  that  sufiicient  space  may  intervene  between  the  origin  of  the  deep  femoral, 
which  is  usually  from  one  or  two  inches  below  the  crural  arch,  and  the  point 
deligated,  to  admit  of  the  formation  of  a  proper  coagulum  in  the  vessel.  It 
has,  however,  happened  that  the  ligature  has  been  placed  within  three-quarters 
of  an  inch  of  the  origin  of  the  deep  femoral,  without  any  injurious  conse- 
quences resulting.  5.  The  greatest  care  must  be  taken  not  to  wound  the 
femoral  vein,  which  lies  behind  the  artery  in  the  situation  in  which  a  ligature 
is  usually  applied.  If  the  vessel  is  tied  a  little  higher  than  usual,  the  vein 
will  be  towards  the  inner  side,  and  then  the  needle  must  be  passed  from  within 
outwards.  Wounding  the  vein  is  best  avoided  by  thoroughly  cleaning  the 
artery ;  the  white  external  coat  must  be  thorougUy  exposed,  and  while  the 
needle  is  being  passed  the  sheath  should  be  put  thoroughly  on  the  stretch, 
the  Surgeon  holding  the  edge  of  the  opening  on  the  side  from  which  he  is 
passing  the  needle,  while  the  assistant  catches  the  opposite  side  in  a  pair  of 
forceps  and  draws  gently  upon  it.  In  passing  the  needle,  its  end  should  be 
kept  very  close  to  the  artery,  and  made  to  circle  round  it.  The  vein  is 
generally  perforated  by  dipping  the  needle  too  deeply  and  losing  the  contact 
between  it  and  the  artery.  When  the  needle  is  brought  up  on  the  outer  side 
of  the  artery,  a  small  portion  of  the  sheath  is  sometimes  pushed  up  by  it ;  this 
must  be  torn  by  pinching  it  with  the  forceps,  when  the  needle  may  be  carried 
round  the  vessel. 

Sesnlts. — Ligature  of  the  femoral  artery  for  popliteal  aneurism  is  an 
operation  that  has  been  so  frequently  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  complications  or 
sequelsB  of  unusual  interest  or  severity ;  hence,  but  little  importance  can  be 
attached  to  any  statistical  deductions  from  reported  cases  as  to  the  fatality  of 
this  operation,  although  they  may  serve  as  a  rough  estimate  of  the  proportion 
maintained  between  the  different  accidents,  such  as  hsemorrhage,  gangrene, 
&c.,  that  follow  it.  That  the  ligature  of  the  femoral  artery  is  attended 
with  more  success  than  that  of  any  of  the  other  large  trunks,  can  admit  of 
no  doubt.  This  is  not  only  in  accordance  with  the  general  experience  of 
Surgeons,  but  is  confirmed  by  the-  statistics  of  published  cases,  even  without 
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making  allowance  for  the  probability  of  more  of  the  unsnccessfal  than  siic- 
oeesfnl  having  been  recorded.  Thus  of  110  instances,  collected  by  Crisp,  in 
which  the  femoral  artery  had  been  ligatured  for  popliteal  aneurism,  only 
twelve  are  reported  to  have  died  ;  amongst  these,  four  deaths  were  caused  by 
secondary  haemorrhage,  three  by  gangrene,  and  the  others  by  phlebitis,  tetanus, 
chest-disease,  &c.  Higher  rates  of  mortahty  are,  however,  given  by  other 
anthers  ;  thus,  Norris  states  that  nearly  one  in  four  die  after  this  operation  ; 
Hutchinson  finds  that  of  thirty-three  cases  operated  on  in  London,  ten  were 
fatal,  five  deaths  resulting  from  gangrene.  Holmes's  statistics,  which  are 
extremely  valuable  as  being  collected  directly  from  hospitals  and  not  from 
published  cases,  show  very  favourable  results.  Of  eighty-seven  cases  in  which 
the  operation  was  performed  for  femoral  or  poplitefd  aneurism,  thirteen  died, 
and  in  three  the  operation  failed  to  cure  the  disease.  Gangrene  occurred 
twice,  and  suppuration  of  the  sac  not  once.  Of  the  deaths,  one  was  from 
small-pox,  two  from  wound  of  the  vein  and  phlebitis,  three  from  pysBmia,  one 
from  gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the  rest 
from  various  other  causes.  Barwell  has  collected  also  from  hospital  reports 
67  cases  occurring  in  the  ten  years  1870  to  1879  inclusive.  Of  these  10 
died.  Host  of  the  deaths  occurred,  however,  in  the  first  half  of  this  period,  in 
which  32  cases  were  operated  on,  with  7  deaths  and  2  amputations  ;  while  in 
the  second  half,  out  of  85  cases  there  were  3  deaths  and  no  amputations.  Barwell 
has  also  contrasted  the  results  with  reference  to  the  various  materials  used  as 
ligatures.  He  finds  that  in  14  cases  silk  was  used,  of  these  3  died^  1  of 
rapture  of  an  aneurism  at  the  site  of  ligature,  1  of  secondary  haemorrhage  and 
1  of  pyaemia^  and  in  1  case  the  aneurism  relapsed.  In  27  cases  catgut  was 
used,  of  these  6  died  and  3  relapsed.  Of  the  deaths,  1  arose  from  causes  un- 
connected with  the  operation,  2  of  secondary  hsBmorrhage,  and  2  after  retying 
for  relapse  or  aneurism  at  the  site  of  ligature.  In  4  cases  the  ox-aorta  Ugature 
was  nseid  sncoessfully.  The  catgut  used  some  years  ago  was  somewhat  un- 
certain in  its  quality,  and  in  one  of  the  cases  in  which  secondary  haemorrhage 
occurred,  it  was  applied  without  antiseptic  precautions,  and  consequently 
differed  but  little  from  the  old  silk  ligature  in  its  properties.  It  remains  to 
be  determined  what  form  of  ligature  gives  the  best  results — ^whether  catgut 
prepared  according  to  the  later  methods  (vide  Vol.  I.,  p.  420),  carbolized  silk, 
or  the  ox-aorta,  applied  in  such  a  way  as  not  to  divide  the  inner  and  middle 
ooate.  There  is  little  doubt  that  the  low  death  rate  of  the  later  period  is  due 
to  improvement  in  the  ligature  and  in  the  after-treatment  of  the  wound,  and 
there  is  every  reason  to  hope  that  it  will  at  least  be  maintained,  and  probably 
be  farther  reduced. 

AocMtoata. — ^Wonad  of  tha  Fauoral  Tain  is  without  doubt  the  most 
serious  accident  that  can  happen  in  the  operation  for  ligature  of  the  superficial 
femoral  artery,  and  is  one  of  which  there  is  especial  risk  when  recourse  is  had 
to  this  operation  for  aneurism  ;  as  in  this  disease  the  fine  areolar  tissue  which 
natmaDy  connects  the  two  vessels  often  becomes  thickened  and  indurated,  in 
conseqaence  of  chronic  inflammation  extending  upwards  from  the  sac  to 
the  sheath  of  the  vessels.  It  is  best  avoided  by  passing  the  needle  in  the  way 
that  has  been  already  recommended,  unarmed  and  without  the  employment  of 
force.  This  accident  is  almost  invariably  fatal,  there  being  but  very  few 
instances  on  record  in  which  patients  have  survived  it ;  death  usually  result- 
ing from  septic  phlebitis,  or  the  supervention  of  gangrene.    The  true  cause  of 
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the  £Eital  result  in  these  cases  was  first  pointed  out  by  Hadwen,  who  showed 
that,  when  the  vein  is  wounded  by  the  aneurism-needle,  it  is  transfixed  at  two 
points,  between  which  the  thread  is  drawn  across ;  and  when  this  is  tied,  a 
segment  of  the  vein  is  necessarily  included  with  the  artery  in  the  noose.  It  is 
thia  inclusion  of  the  ligature  within  a  portion  of  the  vein,  where  it  acts  like  a 
seton,  and  keeps  up  constant  irritation,  that  occasions  thrombosis  and  subse- 
quent disintegration  of  the  clot  in  the  interior  of  the  vessel ;  and  it  is 
consequently  this  circumstance,  and  not  the  mere  wound  of  the  vein,  that 
determines  the  great  fatality  of  this  accident.  Guided  by  this  view,  the  treat- 
ment becomes  obvious.  It  consists  in  removing  the  ligature  at  once,  and 
thus,  by  taking  away  the  source  of  irritation,  converting  the  wound  into  a 
simple  puncture  of  the  vessel,  which  readily  heals.  The  Surgeon  should, 
therefore,  as  soon  as  the  accident  is  perceived,  withdraw  the  ligature,  and, 
opening  the  sheath  about  half-an-inch  higher  up,  re-apply  it  to  the  artery 
there.  The  haemorrhage  from  the  punctured  vein  readily  ceases  on  the  appli- 
cation of  a  compress. 

The  occurrence  of  ggooiidary  Hnnunrluig^  after  the  ligature  of  the 
superficial  femoral  is  a  troublesome  accident,  and  one  in  which  the  Surgeon, 
to  use  Fergusson's  expression,  '*  will  most  assuredly  find  himself  in  an  eventful 
dflemma  ; "  and  in  which  it  is  necessary  that  his  line  of  action  should  have 
been  well  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  such  an  event  takes  place.  In  cases  of  this  kind  four  lines  of 
treatment  present  themselves,  viz. :  the  employment  of  pressure  ;  ligature  of 
the  vessel  at  a  higher  point ;  deligation  of  the  bleeding  artery  in  the  wound  ; 
or  amputation  of  the  limb. 

Pressure  may  be  applied  by  placing  a  graduated  compress  of  lint  or  com- 
pressed sponge  over  the  bleeding  orifice,  and  fixing  it  there  firmly  by  a  horse- 
shoe tourniquet.  This  mode  of  treatment,  although  extremely  uncertain, 
occasionally  succeeds ;  should  it  not  do  so,  however,  and  bleeding  recur  a 
second  time,  it  is  useless  to  continue  it,  as  experience  has  shown  that  the 
hiemorrhage  will  continue  until  the  patient  is  worn  out. 

Ligature  of  the  superficial  femoral  at  a  higher  point,  or,  if  the  artery  have 
been  tied  too  high  for  this,*  deligaticm  of  the  common  femoral  or  of  the 
external  Uiac,  presents  itself  as  a  probable  means  of  arresting  the  haemorrhage. 
Such  an  operation,  however,  is  fraught  with  danger,  and  has,  I  believe,  invari- 
ably been  followed  by  gangrene.  It  might  at  first  be  supposed  tliat  the  limb 
would  not  be  placed  in  a  worse  situation  after  the  ligature  of  the  external  iliac, 
whether  the  superficial  femoral  had  been  previously  tied  or  not ;  the  anasto- 
mosing channels  remaining  the  same  in  either  case.  But  in  reality  it  is  not 
so ;  for,  although  the  blood  might  find  its  way  through  the  epigastrio,  the 
circumflex  ilii,  the  gluteal,  and  sciatic  arteries,  into  the  deep  femoral  and  ita 
branches,  yet  from  this  point  the  difliculty  of  its  transmission  through  the 
limb  would  be  materially  increased.  If  the  superficial  femoral  be  o))en,  it 
serves  as  a  direct  and  easy  channel  for  the  conveyance,  to  the  vessels  of  the  leg 
and  foot,  of  the  blood  brought  by  the  anastomoses.  But  when  the  superficial 
femoral  is  tied,  this  blood  must  find  its  way  through  a  second  chain  of  anas- 
tomosing vessels, — those  intervening  between  the  branches  of  the  deep  femoral 
and  the  articular  arteries  of  the  knee  ;  and  here  the  real  difficulty  would  arise, 
its  impulse  not  being  sufficient  to  overcome  the  obstruction  to  its  {)a88age 
through  these  small  channels,  which  might  not  improbably  be  still  fiuther 
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obetrncted  bj  the  presBure  of  the  aneurism.  Should  the  anastomosmg  circu- 
lation be  sufficiently  free  to  maintain  the  vitality  of  the  limb,  it  is  not  im- 
probable that  che  recurrent  blood  would  escape  from  the  distal  side  of  the 
ligature,  and  thus  keep  up  the  haemorrhage  exactly  as  in  case  of  wound.  It 
appears  indeed  that  the  femoral  artery,  in  a  case  of  secondary  hasmorrhage 
after  the  application  of  the  ligature,  is  in  veiy  much  the  same  condition  as  an 
artery  which  has  been  wounded,  and  in  which  the  bleeding,  having  been  sup- 
pressed for  some  days,  has  returned  with  violence :  and  certainly  the  best  course 
for  the  Surgeon  to  pursue  is  the  same  practice  that  be  would  follow  in  the 
event  of  secondary  hsE^morrhage  occurring  from  a  wounded  vessel,  viz.,  to  cut 
dotal  upon  Uie  bleeding  pari  and  apply  a  ligature  to  it.  That  such  an  opera- 
tion is  surrounded  with  difficulties  cannot  be  doubted ;  yet  none  would  present 
themselves  that  care  and  skill  might  not  overcome.  The  Surgeon  would  cer- 
tainly have  to  cut  into  a  part  infiltrated  with  blood,  in  which  the  different 
tisBuea  could  not  readily  be  distinguished,  and  the  vessel  when  reached  would 
be  found  to  be  inflamed  and  softened  ;  yet,  by  free  dissection  above  and  below 
the  wound,  a  portion  of  it  might  at  last  be  exposed,  where  its  coats  would 
hold  a  ligature ;  or  should  this  not  be  found,  the  wound  might  be  firmly 
plugged  from  the  bottom  with  compressed  sponge ;  or  the  bleeding  aperture 
might  be  touched  with  the  actual  cautery.  Should  these  means  fail,  it  would 
be  safer  to  amputate  the  limb^  than  to  endeavour  to  arrest  the  haemorrhage  in 
any  other  way. 

GaagvMia  of  tha  Ximb  is  perhaps  the  most  firequent  source  of  danger 
after  ligature  of  the  femoral  artery  for  popliteal  aneurism.  It  seldom  occurs 
unless  the  tumour  be  of  considerable  magnitude,  have  become  diffused^  or 
otherwise  interfere  seriously  with  the  circulation  through  the  limb.  I  have, 
however,  seen  it  follow  the  operation  when  the  popliteal  aneurism  was  not 
larger  than  an  orange  ;  but,  in  this  case,  there  was  much  oedema  and  conges- 
tion of  the  limb  before  the  operation  ;  and,  on  examination  afterwards,  it  was 
found  that  the  popliteal  vein  had  been  obliterated  by  the  pressure  of  the 
tumour.  The  gangrene  may,  in  some  cases,  be  prevented  by  the  treatment 
that  has  been  pointed  out  at  p.  443,  Vol.  I.  When  it  has  fairly  declared  itself, 
there  is  necessarily  no  resource  left  but  amputation,  and  this  operation  is 
sufficiently  successful ;  for  I  find  that  of  fourteen  cases  in  which  it  was  done, 
there  were  ten  recoveries,  and  but  four  deaths. 

The  B«tnxn  of  Falaatioii  ia  tha  Sao  after  the  operation  for  popliteal 
aneurism  is  by  no  means  of  frequent  occurrence  :  yet  it  has  been  met  with  in 
some  instances,  and  Baooiiilary  Anonrinn  also  has  been  found  in  this  situa- 
tion. In  these  cases  the  patient  should  be  put  upon  a  careful  dietetic  plan, 
the  limb  be  kept  elevated  and  at  rest,  and  direct  pressure  applied  by  means  of 
a  compress  and  bandage.  In  this  way  cures  have  been  effected  by  Wishart, 
Turner,  Briggs,  and  Listen.  In  conjunction  with  such  treatment,  or  in  the 
event  of  its  not  sufficing,  the  compression  of  the  common  femoral  artery  as  it 
passes  over  the  pubic  bone  would  in  all  probability  effect  a  cure.  Should  it 
not  do  so,  and  the  tumour  continue  to  increase,  threatening  to  suppurate,  or 
to  occasion  gangrene,  amputation  would  be  the  sole  resource. 

If  catgut  be  used  return  of  pulsation  may  be  due  to  premature  softening  of 
the  ligature.  This  is  recognized  by  the  presence  of  pulsation  at  the  point  at 
which  the  vessel  was  tied  as  well  as  in  the  sac.  This  is  hardly  likely  to  take 
place  if  well-prepared  gut  be  used,  and  the  wound  be  kept  perfectly  aseptic. 
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Should  it  happen  before  the  wonnd  is  healed,  it  may  be  opened  up  again  and 
a  secood  ligature  applied  above  the  situation  of  the  firat.  If  the  coata  appear 
to  have  been  damaged  by  the  first  ligature,  the  vcBsel  may  be  tied  on  each 
mde  of  the  injured  spot.  In  some  caeea  in  which  absorbable  Ugatnra  have 
been  used,  the  recurrent  pulsation  has  appeared  at  a  much  later  period  In 
coMequence  of  a  restoration  of  the  lumen  of  the  artery.  Should  this  happen, 
the  artery  may  be  safely  tied  in  Hunter's  canal,"  as  was  suecessfnUy  done  by 
C.  Heath  under  these  circumstances  in  University  College  Hospital. 

ligature  of  tlie  Funoxttl  Artarr  in  tha  Kiddls  of  th*  Thigh 

(Xuitar'B  Canal).— The  point  at  which  Hunter  tied  the  artery  in  his  earlier 

casts,  was  situated  midway  between  the  groin  and  the  knee.    At  this  point 

the  artery  lies  in  the  angle  formed  by  the  vastus  intemus  on  the  outer  side, 

and  the  tendons  of  the  adductor  longns  and  adductor  magnus  behind.     It  is 

covered  by  a  distinct  fascia  passing  between  these  structures,  forming  with 

them  the  space  known  as  Hunter's  canal.     The  vein  at  this  point  lies  to  the 

outer  side  of  the  artery,  and  the  long  saphenous  nerve  enters  the  canal  external 

to  the  vessels  and  crosses  them  superficiaUy.    The  sartorius  muscle  covers  the 

fascia  closing  in  the  canal.    To  tie  the  artery  in  this  situation,  the  limb  is 

placed  in  the  same  position  as  for  the  operation  in  Scarpa's  triangle,  and  the 

same  guiding  line  must  be  taken  to  find  the  course  of 

the  artery,  but  the  incision  must  not  be  made  in  this 

line,  but  one  finger's  breadth  internal  to  and  parallel  to 

it !  otherwise  the  edge  of  the  sartorius  is  easily  missed. 

The  incision   mnst   be  from   three   to   four  inches  in 

length,  and  its  middle  point  mnst  correspond  to  the 

middle  of  the  thigh.     The  fascia  lata   is  exposed,  and 

opened,  and  the  sartorius  then  comes  into  view.     Its 

outer  edge  being  found,  it  is  pushed  inwards,  and  held 

on  one  side  with'  a  copper  spatula.    The  fascia  closing 

the  canal  is  then  seen,  and  mnst  be  opened  for  about 

an  inch  and  a  half,  thus  exposing  the  sheath  of  the 

vessels  (Fig.  498).   If  the  saphenous  nerve  is  seen,  it  must 

Rtf.  ts»3 iHunin  at   ^  drawn  to  One  side  with  a  blunt  book.    The  vein  does 

^iSS^'iy"]' H^te^*;  °°t  ^  »™le  come  into  view,  for  as  the  limb  is  lying  on  iU 
ta^ji^  f^^^°  *'^**''  "^  ''^  "  beneath  the  artery  and  concealed  by  it. 
"""th^ilrti  ""^ti  "^'^ '  "^^  sheath  of  the  artery  is  then  carefiiUy  opened  and  the 
«*iiinB  In  it.  (heath  for  needle  passed  from  the  outer  side,  the  same  precandona 
in. I'SirSiiifemMMne.'  being  taken  as  in  the  higher  operation  to  avoid  wonnd- 
ing  the  vein.  The  ligature  should,  if  possible,  be 
placed  abont  one  inch  above  the  origin  of  the  anastomotic  branch.  The 
errors  that  have  to  be  guarded  against  in  this  operation,  are,  first, 
operating  too  low  down.  It  most  be  remembered  that  Hunter's  canal  is 
situated  tnidway  between  the  groin  and  the  knee.  Secondly,  if  the  wonnd  be 
made  too  iar  out — in  the  guiding  line  of  the  artery  instead  of  a  finger's  breadth 
internal  to  it — the  outer  border  of  the  sartorius  may  be  missed,  and  the  v&stns 
intemus  exposed  instead.  At  this  point  there  is  nsnally  an  interval  in  the 
muBcnlar  fibres  of  the  muscle  that  may  be  mistaken  for  the  edge  of  the 
sartorins.  The  error  is,  as  a  rule,  easily  recognized  by  observing  the  direction 
of  the  muscular  fibres,  those  of  the  vastus  intemus  being  directed  downwards 
and  outwards,  while  those  of  the  sartorius  are  nearly  vertiaU,  slanting  a  little 
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inwards.  It  is  important  that  the  fascia  closing  the  canal  should  be  opened 
freely,  otherwise  should  pus  form,  it  may  burrow  along  the  artery  into  the 
ham. 

The  Bxtemal  Xliae  Arteiy  may  require  to  be  tied  in  cases  of  popliteal 
aneurism,  when  the  superficial  and  common  femorak  are  so  diseased  as  not 
to  admit  ligature.  This  occurred  once  to  me.  A  gentleman  who  had  lost 
the  left  foot  and  leg  from  spontaneous  gangrene,  became  two  years  afterwards 
the  subject  of  a  large  popliteal  aneurism  in  the  other  leg.  As  compression 
&i]ed,  it  was  decided  to  tie  the  superficial  femoral.  On  cutting  down  on  the 
Teasel  the  coats  were  found  so  diseased,  the  artery  itself  being  cylindrically 
dilated  and  slightly  aneurismal,  that  the  operation  was  abandoned  ;  and,  as 
the  common  femoral  felt  dilated  and  almost  incompressible  from  calcification 
of  its  coats,  it  was  decided  to  tie  the  external  iliac.  This  I  did  with  the  able 
assistance  of  Sir  W.  Fergusson,  at  a  rather  high  point,  the  vessel  being  some- 
what dilated  and  calcified  lower  down.  Pulsation  recurred  in  the  tumour  a  few 
hours  after  the  operation,  the  collateral  circulation  being  very  free,  and  the 
patient  died  of  secondary  haemorrhage  on  the  fifteenth  day. 

DouBLS  Popliteal  Aiteurism. — In  cases  of  this  kind  the  artery  has  been 
occasionally  ligatured  with  advantage  on  both  sides,  either  simultaneously,  or, 
with  more  safety,  consecutively.  But  these  cases  appear  to  me  especially 
adapted  for  the  employment  of  pressure,  so  as  to  avoid  that  disturbance  of  the 
balance  of  the  circulation  which  is  certain  to  ensue  when  one  vessel  is  ligatured, 
and  which  may  act  injuriously  upon  the  opposite  aneurism.  When  the 
popUteal  aneurism  is  conjoined  with  a  similar  disease  in  the  groin,  ligature  of 
the  external  iliac  is  the  proper  course  to  pursue,  and  will  effect  a  cure  of  both 
affections. 

D1FFC8ED  Popliteal  Aneurism. — When  a  cw-cwmamJerf  popliteal  aneurism 
suddenly  becomes  diffused^  the  patient  is  seized  with  faintness  or  sickness,  with 
pain,  numbness,  and  a  hot  trickling  sensation  in  the  limb,  the  temperature  of 
which  falls  at  the  same  time  that  its  bulk  increases,  whilst  the  integument 
asmmes  a  white,  shining,  mottled  appearance,  with  more  or  less  purplish  dis- 
coloration. After  a  time  as  the  tension  increases  infiammation  is  set  up,  and 
the  skin  becomes  red,  hot,  and  oedematous,  and  the  whole  swelling  may 
reaemUe  in  appearance  a  large  abscess.  Difiusion  usually  occurs  after  a 
circumscribed  aneurism  has  existed  in  the  ham  for  some  weeks  or  months, 
and  on  the  occurrence  of  some  sudden  exertion.  In  some  cases,  however,  the 
difMse  appeara  to  have  been  difltised  from  the  very  first,  the  coats  having 
given  way,  and  extravasation  having  taken  place  into  the  areolar  tissue  of  the 
limb,  without  previous  consolidation  of  the  parts  around  the  artery,  or  any 
attempt  at  the  formation  of  a  sac.  In  these  cases  the  extravasation  into  the 
limb  may  either  be  conjoined  with  much  oedema ;  or  it  may  be  confined  to  the 
areolar  tissue  of  the  ham,  and  to  the  upper  and  back  part  of  the  leg,  or  may 
extend  downwards  under  the  muscles  of  the  calf.  When  the  patient  comes 
under  the  observation  of  the  Surgeon,  the  tumour  is  found  to  be  solid,  elastic, 
and  irr^nlar,  without  pulsation  or  bruit ;  the  limb  oedematous,  cold,  and  con- 
gested. The  diagnosis  of  this  form  of  aneurism  is  often  extremely  difficult, 
and  there  is  great  danger  of  confounding  it  with  simple  extravasation  into  the 
calf,  with  abecess,  or,  possibly,  with  malignant  tumour  of  the  leg. 

Ti— iwnl — The  danger  attending  on  popliteal  aneurism  is  greatly 
increased  by  its  becoming  diifiised.    In  these  circumstances  the  ligature  of 
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the  artery  osaally  affords  bnt  a  slender  prospect  of  sacoess,  the  collateral  Teasels 
being  so  compressed  and  choked  by  the  pressure  of  the  effused  blood  as  not  to 
admit  of  the  circulation  being  carried  on  through  them  ;  hence,  in  many  of 
these  cases,  the  only  resource  left  to  the  Surgeon  is  to  amputate  the  limb. 

Amputation  for  DifEtuied  Popliteal  Anenriam. — The  question  of 
Amputation  in  cases  of  diffused  popliteal  aneurism  is  not  very  easily  submitted 
to  any  very  positive  or  definite  rules,  except  where  the  impending  gangrene 
is  so  evident  as  not  to  admit  of  doubt.  There  are,  however,  certain  general  con- 
siderations that  may  guide  the  Surgeon  in  deciding  on  this  important  point. 

1.  In  some  cases,  the  sac  has  either  given  way  to  a  very  limited  extent ;  or 
else  its  walls,  having  become  thin  and  expanded,  a^  yielding  rapidly  under  the 
pressure  of  the  blood,  becoming  confdsed  with  the  surrounding  parts.  Here 
we  should  ligature  the  artery  without  delay  :  for  although  it  is  but  seldom  that 
a  limb  can  be  saved  when  once  the  blood  has  become  infiltrated  into  the  general 
areolar  tissue,  yet  it  is  possible  that  such  a  fortunate  occurrence  may  happen. 

2.  In  other  instances  the  aneurism  has  not  from  the  first  been  very  dia* 
tinctly  circumscribed.  It  has  followed  the  infliction  of  some  mechanical 
injury,  and  in  the  course  of  a  week  or  two  has  acquired  a  considerable  size, 
without  definite  or  distinct  limitation,  being  solid  or  but  little  compressible. 
Such  a  case  as  this  can  scarcely  be  considered,  strictly  speaking,  a  diffoaed 
aneurism  ;  but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in 
a  cyst  with  defined  walb,  it  scarcely  complies  with  saoh  a  definition,  the  fluid 
blood  being  rather  prevented  from  escaping  widely  by  a  temporary  bamer  of 
coagula  entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being 
extensively  ruptured  or  comidetely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature,  with  a  good  prospect 
of  success. 

8.  When  the  ham  is  occupied  by  a  large  rapidly  increasing  tumour,  extend- 
ing perhaps  some  way  down  the  caJf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no  pul- 
sation perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being  fall 
and  even  somewhat  congested,  the  foot  oedematous  and  several  degrees  cooler 
than  the  opposite  limb,  the  difficulty  of  coming  to  a  decision  is  considerable. 

In  such  a  case  as  this,  I  think  that  the  existence  or  absence  of  distenaile 
pulsation  is  a  circumstance  of  very  great  importance,  and  may  serve  to  guide 
the  Surgeon.  If  there  be  distinct  impulse  of  a  distending  character,  which 
can  be  arrested  by  compression  of  the  femoral  artery,  with  some  diminution  of 
the  size  of  the  tumour,  it  is  evident  that  blood  is  being  transmitted  through 
the  sac,  and  that  this  contains  some  fiuid  blood.  In  these  circumstances  it 
will,  when  the  artery  is  tied,  subside  to  a  considerable  extent,  thus  allowing 
more  space  for  the  conveyance  of  the  collateral  circulation ;  and  it  would  be 
but  right  to  give  the  patient  the  chance  of  preserving  his  limb  by  ligaturing 
the  vessel. 

If,  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted 
the  patient's  notice,  been  more  or  less  solid  and  incompressible  ;  and,  though 
it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have  suddenly 
ceased,  the  aneurism  at  the  same  time  having  undergone  rapid  and  great 
increase  of  bulk  with  much  tension  and  lividity  of  the  integuments,  oedema 
and  coldness  of  the  limb,  with  a  tendency  perhaps  to  vesication  and  nloera- 
tion  of  the  skin  covering  the  tumour,  there  is  no  resource  left  but  amputation. 


AMPUTATION   FOR   DIFFUSED    POPLITEAL    ANEURISM.  253 

It  must,  however,  be  borne  in  mind,  that  the  aneurism  may  become  dif- 
fused, and  extensively  so,  without  any  very  great  change  in  the  shape  and  size 
of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a  position  that  the 
blood  escapes  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin, 
that  much  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 
take  place. 

4.  When  a  rapture  occurs  in  a  part  of  the  sac  that  is  more  deeply  seated,  the 
blood  is  extravasated  underneath  the  deep  fascia  of  the  1^,  and  is  bound  down 
by  this ;  and  disorganization  of  the  interior  of  the  limb  may  be  the  result, 
without  much,  if  any,  change  in  its  bulk  or  in  the  colour  of  the  integuments, 
bat  with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a  case  as  this,  of  confounding  the  arterial  disease  with  a  sohd 
tomoor ;  and  the  diagnosis  can  be  effected  only  by  reference  to  the  early 
history  of  the  case,  and  more  particularly  to  the  existence  or  absence  of  pulsa- 
tion at  this  period.  Indeed,  the  existence  or  absence  of  pulsation  in  these 
cases  is  of  the  utmost  importance  in  reference  to  the  question  of  treatment. 
The  pulsation  may  have  ceased  in  a  case  of  diffused  popliteal  aneurism,  in 
consequence  of  the  blood  that  has  been  extravasated  being  so  confined  and 
bound  down  by  the  fascia  and  muscles  under  which  it  is  effused,  that  it  com- 
presses the  mouth  of  the  artery  leading  into  the  sac,  to  such  an  extent  as  to 
arrest  the  passage  of  blood  through  it,  either  wholly  or  so  that  it  enters  in  a 
feeble  stream  of  insufficient  force  to  communicate  an  impulse  to  the  fluid  that 
has  been  extravasated  into  the  limb.  This  pressure  may,  as  in  the  case  of 
which  an  illustration  has  been  given  (Fig.  447),  be  confined  to  the  deep  parts 
of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension  of  it,  the  blood 
being  confined  below  the  deep  fleiBcia,  where  it  communicates  the  sensation  of 
a  hard,  solid,  elastic  tumour  devoid  of  pulsation.  Attention  should  conse- 
quently not  be  too  exclusively  directed  to  the  state  of  general  tension  of  the 
sorfaoe  of  a  limb,  as  this  is  I7  no  means  necessarily  an  indication  of  the  state 
of  the  parts  beneath  :  but  the  Surgeon  should  look  rather  to  the  presence  or 
absence  of  pulsation.  If  pulsation  still  exist,  the  blood  continues  to  find  its 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
having  yet  reached  its  maximum.  If  there  be  no  pulsation,  he  may  be  sure 
that  the  entrance  of  blood  into  the  diffused  aneurism  has  ceased  in  consequence 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  surrounding  tissues  re-acting  on  the  mass  of  blood  effiised 
beneath  them.  In  such  a  state  of  things  as  this,  the  vitality  of  the  lower  part 
of  the  limb  can  be  maintained  only  by  the  blood  that  may  find  its  way  through 
the  anastomosing  channels  ;  and  this  may  be  sufficient  for  the  purpose  if  the 
tension  of  the  limb  be  not  general,  the  extravasation  being  confined  below  the 
deep  fascia.  If  surgical  interference  be  delayed  in  such  a  case  as  this,  the  deep 
fascia  will  soon  give  way  by  over-distension  and  rupture,  and  the  blood  will  be 
infiltrated  into  the  general  areolar  tissue  of  the  limb  ;  and  then,  by  compress- 
ing those  collateral  branches  that  have  hitherto  maintained  a  feeble  circalation 
in  it,  will  infallibly  occasion  gangrene.  If,  on  the  other  hand,  recourse  be  had 
to  itgature  of  the  main  artery,  the  anastomosing  circalation,  which  may  have 
been  barely  sufficient  to  keep  up  a  feeble  vitality  in  the  leg  and  foot  will  be 
10  moidi  interfered  with  that  gangrene  of  the  limb  inevitably  ensues.  The 
only  resonroe,  therefore,  that  is  left  in  these  cases  is  to  amputate  at  once,  in 
order  that  the  patient  may  be  saved  the  shock  and  the  constitutional  disturb- 
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ance  occasioned  by  the  setting  in  of  mortification,  as  well  as  the  pain  and  risk 
of  a  previous  unnecessary  operation. 

5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured,  of  a  purplish  hue,  ¥rith 
perhaps  vesications  and  much  oedema,  whether  the  ligature  have  been  previously 
applied  to  the  femoral  artery  or  not,  or  whatever  the  condition  of  the  aneurism 
may  be,  whether  circumscribed  or  diffused,  the  patient  will  stand  a  better  chance 
of  ultimate  recovery  by  having  the  limb  removed  at  once  above  the  knee.  The 
part  at  which  amputation  should  be  performed  in  these  cases  is  a  point  deserv- 
ing consideration.  If  the  femoral  artery  have  been  ligatured,  the  thigh  should 
be  amputated  on  a  level  with  the  Ugature,  the  artery  being  cut  just  above  this. 
In  this  way  the  double  risk  which  the  patient  would  otherwise  run  of  secondary 
haemorrhage  from  the  seat  of  the  ligature,  as  well  as  from  the  face  of  the  stump, 
will  be  reduced  to  a  single  chance  of  hemorrhage  from  the  stump.  If  the 
amputation  be  the  primary  operation,  it  should  be  done  at  the  lower  third  of 
the  thigh,  provided  the  extravasation  be  confined  to  below  the  knee  ;  or  higher 
up,  if  the  effused  blood  have  extended  above  this  joint. 

Aneuritms  of  ths  Tibial  Arteries  are  extremely  rare,  except  as  the  result  of 
wound,  yet  they  are  occasionally  met  with ;  and  in  the  museum  of  St.  Oeorge^s 
Hospital  is  a  preparation  of  a  small  aneurism  of  the  posterior  tibial.  I  have 
seen  only  one  case  during  life,  that  of  a  man  suffering  from  cardiac  and  renal 
disease,  admitted  into  University  Oolite  Hospital  under  my  care  for  an 
aneurism  of  the  anterior  tibial  at  the  lower  part  of  the  upper  third  of  the  right 
leg.  The  signs  were  well  marked — pulsation  forcible  and  excentric,  bruit  loud. 
Compression  was  used  without  avail ;  and  as  he  was  anasarcous,  no  other 
surgical  treatment  could  be  adopted.    He  left  the  hospital  uncured. 

The  popliteal  and  tibial  arteries  sometimes  require  ligature  for  injury,  bat 
very  rarely  for  disease.    The  operations  may  be  briefly  described  here. 

U^tare  of  the  Popliteal  Arfeazy. — ^The  popliteal  artery  may  be  tied  at 
any  part  of  its  course.  In  ifie  lower  two  thirds  it  can  be  reached  only  by  au 
incision  in  the  line  of  the  vessel.  The  external  saphenous  vein  will  be  fbund 
in  the  subcutaneous  tissue,  and  must  be  avoided.  After  dividing  the  fascia 
lata  the  internal  popliteal  nerve  must  be  found  and  drawn  to  the  outer  side. 
The  vein  then  comes  into  view  and  must  be  drawn  out  of  the  way,  when  the 
artery  will  be  exposed  lying  deeply  on  the  posterior  ligament  of  the  knee  joint. 
This  operation  is  never  undertaken  except  for  a  w6und,  and  consequently 
must  always  be  more  or  less  of  an  informal  character.  In  its  upper  third  the 
vessel  is  reached  most  easily  from  the  inner  side.  The  guiding  line  for  the 
incision  is  the  posterior  border  of  the  tendon  of  the  adductor  magnus.  The 
knee  is  flexed  and  the  limb  placed  on  its  outer  side,  and  an  incision  is  made 
from  three  to  four  inches  length  parallel  to  the  tendon  of  the  adductor  magnus 
and  immediately  behind  it.  Its  upper  extremity  should  correspond  to  the 
junction  of  the  lower  and  middle  thirds  of  the  thigh.  The  skin  and  super- 
ficial fascia  are  divided,  avoiding  the  long  saphenous  nerve  if  possible,  and  the 
deep  fascia  opened.  The  edge  of  the  tendon  of  the  adductor  magnus,  which 
forms  the  first  rallying  point  in  the  operation,  is  then  sought  for.  Some 
branches  of  the  anastomotica  magna  are  divided  at  this  stage  of  the  opera- 
tion and  require  ligature.  When  the  adductor  tendon  is  found,  the  sartorius 
and  gracilis  and  inner  hamstring  muscles  are  pushed  backwards  with  the  finger 
and  held  with  a  copper  spatula.    Care  must  be  taken  not  to  pass  the  spatula 
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between  tbe  bone  and  the  artery,  which  ia  BQiroiioded  in  this  Bitnation  by  a 

conoderable  amonnt  of  looee  fot.    This  fat  being  torn  throngh,  the  artery 

is  exposed  without  much  difficalty.    The  vein  and  the  internal  popliteal  nerve 

lie  to  the  outer  side  and  are  not  seen.    The  ligatnie 

should  not  be  applied  too  near  the  saperior  articular 

bTanches. 

ZigBtaz*  of  th«  Foirterior  TiUid  Artnr.— The 

line  of  direction  of  the  posterior  tibial  artery  is  &om 

a  point  about  one  inch  below  the  Icnee,  and  equidistant 

from  tbe  two  sides  of  the  limb,  to  a  point  one  finger's 

bnadth  behind  the  inner  malleolus.    The  vessel  may 

be  tied  at  any  part  of  its  course,  but  it  has  rarely 

been  undertaken  as  a  formal  operation  except  about 

tbe  middle  of  the  calf  or  behind  the  inner  maUeolns, 
In  the  middlt  0/ the  Isg  the  posterior  tibial  artery     P^t^i^^^  °'  ^ 

should  be  tied  only  for  a  wound,  and  in  such  oiroum-       J;  vefi"™'  *"^' 

sUnoGs,  as  a  rule,  no  regular  operation  c«i  be  per-       ^-  ^J^™iPoput«iKBrm 

fbrmed;  bat  an  incision  of  snfScient  length,  taking 

the  wound  for  its  cratre,  should  be  made  through  the  gastrocnemius  and 

solens  parallel  to  their  fibres,  when,  after  these  have  been  cab  through,  tbe 

deep  fiucia  will  be  exposed.    This  must  next  be  <^)ened,  when  the  artery  will 

be  found  accompanied  by  its  veins,  and  having  the  nerve  to  the  outer  side. 

fmm  the  depth  at  which  tbe  vessel  is  situated,  and  the  free  incisions  that  it 

is  oeoeaary  to  make  through  muscular  parts,  it  is  extremely 

difficult  to  apply  the  ligature  in  this  situation.    The  later  steps  •• 

of  the  operation  may  be  much  fecilitated  by  flexing  the  leg  on     * 

the  thigh,  and  extending  the  foot,  so  as  to  relax  the  mnsoles, 

Tbe  regular  operation  as  performed  on  the  dead  body  is 
raidy  required  on  the  living.    It  is  thus  carried  out.    The 
limb  ia  flexed  and  laid  on  its  outer  side.    An  incision  is  made 
tbar  inches  in  length  pAallel  to  the  posterior  border  of  the 
tibia  and  about  one  indi  behind  it.    The  internal  sapbeuoua 
vein  TonM.  be  avoided  if  its  situation  can  be  ascertained.    On 
dividing  the  deep  fascia  the  edge  of  the  gastrocnemius,  if  it 
has  not  &llen  away  to  the  outer  side  in  the  position  of  the  1^, 
win  ooroe  into  view  and  is  to  be  pushed  to  one  side,  exposing 
tbe  smfaoe  of  the  soleus.    This  is  next  to  be  divided,  the  edge 
of  the  knife  being  now  turned  towards  the  posterior  surface    DKnumriiKkt 
of  the  tibia.    Afto-  cutting  throngh  about  half  an  inch  of    ^Jl"'  ^^ 
muBcalsr  tissue  a  tendinous  layer  is  exposed.    This  is  the    '''r'p<ilteri"''ii' 
tendon  of  tbe  deep  surface  of  the  soleus,  and  forms  the  first         bui  Anarjr. 
important  rallying  point  in  the  operation.    The  tendon  having         miua.     ™^ 
beMi  exposed  in  the  whole  length  of  the  wound,  it  is  picked       "'u^^i^^'' 
up  in  tlK  middle  with  a  pair  of  forceps  and  carefully  opened. 
Tbe  operator  most  now  look  to  see  if  muscular  fibres  arise  from  its  under 
rarfaoe.     As  a  mle,  no  fibres  arise  from  the  internal  half  inch  of  the  deep 
mrface  of  the  tendon,  and  if  the  incision  through  it  he  made  at  this  point, 
tbe  space  between  the  deep  and  Baperficial  muscles  in  which  the  artery  lies  is 
immediately  opened.    If  the  incision  be  more  external,  the  fibres  arising  from 
tbe  deep  stirbce  of  the  tendon  most  be  divided  before  the  proper  space  is 
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opened.  As  Boon  aa  this  is  reached,  the  outer  part  of  the  solens  and  the 
gastrocneminB  muBt  be  drawn  well  outwards  with  a  copper  spatula,  and  the 
artery  comes  into  view  with  a  vein  on  each  side,  and  the  nerve  most  commonly 
to  the  outer  side.  The  Tessels  are  covered  by  a  thin  fascia,  and  lie  on  the 
fiucia  covering  the  deep  muscles.  Care  must  be  taken  in  dividing  the  soleus 
not  to  wound  this  latter  fascia,  as  should  this  happen  the  artery  is  easily  lifted 
with  the  superficial  muscles.  The  needle  should  be  passed  from  the  side  on 
which  the  nerve  lies. 

The  posterior  tibial  artery  behind  the  malleolus  is  reached  by  making  a  semi- 
lunar incision  about  two  inches  in  length,  curving  round  the  posterior  and 
lower  part  of  the  malleolus,  and  one  finger's  breadth  behind  it.  After  dividing 
the  skin  and  fat,  the  internal  annular  ligament  comes  into  view.  If  the 
guiding  line  have  been  accurately  adhered  to,  the  artery  will  appear  immedi- 
ately the  annular  ligament  is  divided.  It  has  a  thick-walled  vein  on  either 
side  of  it,  which  may  be  mistaken  for  the  artery  in  a  bloodless  limb,  unless  it 
be  carefully  examined.  The  nerve  lies  behind  and  external  to  the  artery,  and 
the  needle  must  be  passed  from  behind.  The  most  common  error  in  tying  this 
artery  arises  from  keeping  to  the  convex  instead  of  to  the  concave  side  of  the 
wound  while  deepening  the  incision.  The  deep  parts  of  the  incision  thus 
gradually  approach  the  malleolus,  and  the  tendons  are  reached  instead  of  the 
artery.  The  tendon  of  the  tibiah's  posticus  is  that  exposed,  as  it  is  most 
superficial.  The  artery  must  then  be  looked  for  behind  this,  and  wtMediateii/ 
beneath  the  annular  ligament.  If  the  dissection  be  carried  on  past  the  sheath 
of  the  tibialis  posticus  till  the  flexor  longus  digitorum  comes  into  view,  it  will 
pass  beneath  the  artery,  which  is  then  usually  held  out  of  the  way  in  the 
posterior  blunt  hook,  and  is  thus  missed.  The  flexor  longus  poUicis  lies  so 
far  behind  the  artery  that  it  is  scarcely  possible  to  expose  it. 

The  Antorior  ViUal  Artexj  may  be  tied  in  several  situations  ;  but,  like 
the  posterior  tibial,  it  should  not  be  ligatured  in  the  upper  or  middle  parts  of 
the  leg,  except  for  injury.  The  difficulties  of  the  operation  are  lessened  as  the 
ankle  where  the  artery  becomes  superficial,  is  a|^proached.  The  line  of 
direction  of  the  anterior  tibial  artery  is  from  the  inner  side  of  the  head  of  the 
fibula  to  a  point  exactly  midway  between  the  two  malleoli ;  and  the  course 
of  the  dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 
two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
anticus  and  extensor  communis  digitorum,  surrounded  by  veins,  and  having 
it8  nerve  to  the  outer  side.  If  it  ever  be  found  necessary  to  tie  it  in  thin 
situation,  an  incision  should  be  made  in  the  guiding  line  of  the  artery,  from 
four  to  five  inches  in  length.  The  deep  fascia  must  be  opened,  and^  if  neces- 
sary, notched  transversely.  In  the  upper  fourth  of  the  limb  the  tibialis  anticus 
arises  from  the  fascia,  which  adds  somewhat  to  the  difficulty  of  finding  the 
interval  between  the  muscles.  The  first  intermuscular  space  to  the  outside  of 
the  tibia  is  the  one  to  be  sought  for.  AVlien  it  is  found,  the  ankle  must  be 
flexed  to  relax  the  muscles,  which  are  then  held  apart  with  copper  spatulas. 
The  artery  may  then  be  cleaned  with  a  director,  and  the  m^edle  passed  obliquely 
beneath  it.  In  operating  high  up  in  the  limb  it  is  possible  to  slip  into  the 
space  lictween  the  peronei  and  the  extensor  digitorum.  This  error  is  at  onco 
recognised  by  finding  a  distinct  fibrous  intermuscular  septum,  no  such  struc- 
ture existing  between  the  tibialis  anticus  and  the  flexor  digitorum. 
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In  the  middle  and  lower  thirds  of  the  leg  the  artery  will  be  found  between 
the  tibialis  anticns  and  the  extensor  proprios  pollicis  ;  the  latter  muscle  does 
not^  however,  reach  the  surface  above  the  middle  of  the  leg.  The  right  space 
is  fonnd  by  keeping  accurately  to  the  guiding  line  of  the  artery,  and,  after  the 
&8cia  is  opened,  taking  the  outer  border  of  the  tibialis  anticus  as  the  guide. 
The  edge  of  the  flexor  longns  digitorum  is  recognized  by  its  rounded  tendon, 
reaching  considerably  above  the  middle  of  the  leg,  with  fleshy  fibres  joining  it 
on  the  outer  side. 

The  Arieria  IKnrsalis  Pedis  runs  from  a  point  midway  between  the  two 
malleoli  to  the  base  of  the  space  between  the  two  first  and  second  metatarsal 
bones,  and  may  be  felt  pulsating  in  this  line.  It  lies  external  to  the  tendon  of 
the  extensor  proprius  pollicis,  and  \a  crossed  near  its  lower  end  by  the  internal 
belly  and  tendon  of  the  extensor  brevis  digitorum.  It  is  sometimes  absent, 
and  not  nnfrequently  lies  external  to  the  Une  just  mentioned.  It  is  reached 
by  an  incision  in  the  Une  of  the  artery,  one  inch  and  a  half  in  length,  the 
lower  end  of  which  corresponds  to  the  base  of  the  space  between  the  first  two 
metataisal  bones.  The  superficial  and  deep  fascia  being  divided,  the  artery 
may  immediately  come  into  view.  If  it  does  not,  the  inner  belly  and  tendon 
of  the  extensor  brevis  must  be  sought  for,  and  its  inner  border  followed  till 
the  long  extensor  is  reached.  If  the  artery  is  not  seen  passing  beneath  the 
tendon  of  the  short  extensor,  that  muscle  must  be  forcibly  pulled  outwards 
and  the  vessel  sought  for  beneath  it.  If  it  does  not  then  come  into  view,  it  is 
probably  absent.  The  termination  of  the  anterior  tibial  nerve  accompanies 
the  artery  when  it  is  in  its  normal  situation,  and  lies  usually  to  the  outer  side 
of  it. 

The  PeroBMd  Ari«vy  has  been  tied  in  rare  cases  for  wound  in  the  middle 
of  the  leg.  It  is  found  by  making  an  incision  about  three  inches  in  length  on 
the  posterior  border  of  the  fibula,  which  is  the  first  ^'  rallying  point "  in  the 
operation.  A  thin  tendinous  layer,  forming  part  of  the  origin  of  the  soleus, 
and  sometimes  a  few  fleshy  fibres,  are  found  attached  to  the  bone.  On  dividing 
these,  the  flexor  longus  pollicis  comes  into  view.  This  is  cut  carefully  away 
from  the  posterior  surface  of  the  bone,  and  at  its  inner  edge  a  tube  of  fascia 
is  found,  in  which  the  artery  lies  between  the  flexor  pollicis  and  tibialis 
posticas.  This  must  be  opened,  and  the  ven»  comites  separated  with  a  director, 
after  which  the  needle  is  easily  passed. 


TOZ*.  II.  s 


2s8      INFLAMMATION   OF  BONB  AND   ITS   EFFECTS. 


DISEASES  OF  THE  ORGANS  OF  SUPPORT  AND 

MOTION. 


CHAPTER    XLVI. 


INFLAMMATION   OP   BONE   AND    ITS   EFFECTS. 


aaniBAXi  patboloot  oy  vKwuMMJLTovt  AwwrnoTionn  ov  BoxXi 

Before  proceeding  to  consider  the  difleases  of  bone  as  tfaej  present  them- 
selyes  to  the  practical  Snrgeon,  it  will  be  most  oonTenient  to  describe  the 
different'  pathological  effects  of  inflammation  on  the  separate  structures  of 
which  a  bone  is  composed,  viz.,  the  periosteum,  the  medulla  and  the  osseous 
tissue.  The  necessity  for  this  arises  from  the  fact  that  inflammatory  affec- 
tions are  rarely  limited  to  one  of  these  structures.  Thus  inflammation  com- 
mencing in  the  periostenm,  if  it  last  for  any  length  of  time,  always  produces 
more  or  less  marked  changes  in  the  compact  tissue  beneath,  and  the  cancellous 
tissue  is  never  affected  without  the  periosteum  sooner  or  later  taking  part  in 
the  morbid  process.  I  propose,  therefore,  to  describe  briefly  the  various  effects 
of  inflammation  as  they  manifest  themselves  in  the  different  structures  of  which 
a  bone  is  composed,  attaching  as  fiea'  as  possible  a  definite  name  to  each  by 
which  it  can  be  referred  to  in  the  clinical  description  of  the  diseases  as  they 
occur  in  practice. 

The  process  of  inflammation  in  bone  is  essentially  the  same  as  in  all  other 
tissues — such  modifications  as  exist  being  due  solely  to  the  structure  of  the 
affected  part.  In  the  Chapter  on  Inflammation  it  was  pointed  out  that  in  the 
more  acute  or  destructive  processes  of  inflammation  the  inflamed  tissue  be- 
comes infiltrated  with  new  celb,  before  which  the  original  structures  disappear. 
In  the  soft  parts  of  a  bone,  the  medulla  and  periosteum,  this  takes  place 
exactly  as  in  other  tissues,  but  in  compact  bone  this  process  is  restricted  and 
delayed  by  the  density  of  the  structure.  The  new  tissue  undergoes  the  same 
changes  in  bone  as  elsewhere,  it  may  soften  and  break  down  into  pus,  it  may 
undergo  &tty  degeneration  and  caseation,  or  it  may  undergo  development,  the 
product  being  as  a  rule  osseous,  instead  of  fibrous  tissue,  as  in  the  soft  parts. 
The  chronic  productive  inflammatory  processes  which  in  the  soft  parts  loEid  to 
fibroid  induration  or  overgrowth  of  the  connective  tissue,  when  affecting  a 
bone  lead  to  the  formation  of  new  osseous  tissue,  but  the  process  is  essentially 
the  same.  As  in  other  parts  the  inflammation  may  end  in  death  of  the 
affected  tissue.  Acute  infective  inflammations  also  are  met  with,  and  the 
chronic  processes  associated  with  the  development  of  tubercle  are  common. 
All  these  inflammations  are  identical  in  character  with  those  already  described 
as  affecting  the  soft  parts,  such  differences  in  detail  as  exist  being  due  solely  to 
the  physical  peculiarities  of  the  tissue  implicated. 
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IxFLiMXATORY  Pbocsssbs  tr  thb  PERIOSTEUM. — ^The  periosteum  is  com- 
posed of  two  layers,  the  more  superficial  of  which  consists  chiefly  of  white 
fibrous  tissue ;  the  deeper  contains  a  large  proportion  of  yellow  elastic  tissue. 
Forming  part  of  the  deep  layer  in  immediate  contact  with  the  bone  is  a 
stratum  which  contains  numerous  cells.  In  growing  bone  these  have  the 
ordinary  appearance  of  the  cells  always  found  immediately  preceding  the 
formation  of  new  bone,  the  so-called  osteoblasts  ;  they  are  granular  and 
somewhat  angular  in  outline.  In  adult  bone  these  are  represented  by 
flattened  cells,  but  they  readOy  resume  the  form  of  osteoblasts  under  slight 
degrees  of  stimulation.  The  periosteum  is  extremely  vascular,  the  vessels 
breaking  up  in  it  and  entering  the  Haversian  canals  of  the  bone  beneath,  and 
numerous  nerves  may  be  traced  in  its  structure.  The  effects  of  this  structure 
in  modifying  the  process  of  inflammation  are  obvious.  The  extreme  vascu- 
larity of  the  membrane  favours  exudation,  and  the  inflammatory  products 
aocomulate  most  abundantly  in  the  deeper  layers,  and  between  them  and  the 
bone,  beneath  the  denser  fibrous  layer.  They  penetrate  also  along  the  vessels 
into  the  Haversian  canals.  Owing  to  the  abundant  nervous  supply  and  to  the 
tenmon  caused  by  the  unyielding  nature  of  the  superficial  layers  of  the 
periosteum,  inflammatory  exudation  is  often  accompanied  by  very  severe  pain. 
Should  the  inflammation  terminate  in  suppuration  the  vessels  passing  firom 
the  periosteum  to  the  bone  are  destroyed,  and  death  of  a  portion  of  the 
compact  tissue  may  result.  This  is,  however,  by  no  means  a  necessary  conse- 
quence, especially  if  the  periosteum  be  separated  only  to  a  small  extent,  as  the 
blood-supply  from  the  medulla  is  sufficient  to  maintain  the  vitality  of  the 
denuded  bone.  Sloughing  of  the  periosteum  as  a  result  of  inflammation  is  a 
somewhat  rare  occurrence  owing  to  its  abundant  vascularity.  Caseation  of 
the  inflammatory  products  is  not  common  in  periostitis,  but  is  occasionally 
met  with.  Lastly,  new  bone  is  formed  with  great  readiness  in  all  chronic 
inflammatory  processes  in  the  periosteum,  the  mode  in  which  it  is  developed 
being  the  same  as  in  physiological  growth,  though  wanting  in  regularity. 
The  following  are  the  names  given  to  the  various  inflammatory  processes 
oocorring  in  the  periosteum : — (1.)  Simple  Acute  Periostitis ;  (2.)  Suppurative 
Periostitis,  a.  Simple  and  Localized  :  h.  Infective  and  Diffuse  ;  (3.)  Chronic 
Osteoplastic  Periostitis  ;  (4.)  Chronic  Suppurative  Periostitis  ;  (5.)  Syphilitic 
Periostitis. 

L  Wkmjfim  Acute  PcriostitLi. — This  is  most  commonly  the  result  of 
injury.  The  membrane  is  redder  and  thicker  than  natural.  It  separates 
easily,  and  as  it  is  stripped  off  fine  threads  are  seen  passing  firom  it  into  the 
bone ;  these  are  the  vessels  which  are  loosened  by  the  exudation  into  the 
Haversian  canals,  and  consequently  draw  out  more  readily.  On  section  the 
swollen  membrane  presents  a  somewhat  gelatinous  appearance  due  to  the 
infiltration  of  its  structure  with  the  inflammatory  exudation  ;  this  is  most 
marked  in  the  deeper  layers  next  the  bone.  Microscopic  examination  shows 
only  the  ordinary  appearances  of  inflammation — dilatation  and  fulness  of 
the  vesKls  and  numerous  small  round  cells  infiltrating  the  fibrous  tissue, 
eqncially  its  deeper  layers.  Simple  acute  periostitis  may  end  in  resolution 
with  a  perfect  return  to  the  normal  condition,  or  it  may  pass  on  to  suppura- 
tion, but  more  commonly  it  becomes  chronic  and  assumes  the  osteoplastic 
form. 

WfKjgipuxtMw  gMfiogJitig,  (a)  Bimpla  Aimt«  Periostitis,  resulting  from 
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injury  oocasionally  tenninates  in  Buppuration.  The  pus  forms  between  the 
membrane  and  the  bone,  and  slowly  perforates  the  fibroos  layer.  It  shows  bnt 
little  tendency  to  extend  beneath  the  periosteum  or  to  separate  it  widely  from 
the  bone.  It  may  be  followed  by  death  of  the  exposed  portion  of  the  compact 
tissue,  bnt,  as  before  stated,  this  is  by  no  means  necessary. 

{h)  ZnAMtiTS  Xaflamniation  of  tli«  7eriost6iim  is  a  much  more  serious 
affection.  It  occurs  chiefly,  if  not  exclusively,  in  young  subjects.  It  termi- 
nates very  early  in  suppuration  and  the  pus  difRises  itself  widely,  stripping 
the  periosteum  from  the  bone,  sometimes  throughout  the  whole  extent  of  the 
diaphysis.  When  it  reaches  the  epiphyses  the  inflammation  and  suppuration 
extend  in  the  growing  tissue  between  them  and  the  shaft,  and  thus  in  extreme 
cases  the  whole  diaphysis  may  lie  loose  in  the  cavity  of  a  vast  abscess  enclosed 
within  the  undestroyed  fibrous  layer  of  the  periosteum  ;  finally,  this  is  perfo- 
rated, and  the  pus  diffuses  itself  amongst  the  surrounding  tissues.  In  spite  of 
the  acuteness  of  the  process,  the  periosteum  very  rarely  sloughs,  and  if  exit  be 
given  to  the  pus  the  intensity  of  the  inflammation  subsides  and  the  periostitis 
assumes  the  osteoplastic  form,  new  bone  being  abundantly  deposited  beneath 
it.  Infective  periostitis  almost  invariably  leads  to  death  of  a  considerable 
portion  of  the  bone  which  has  been  laid  bare  by  the  separation  of  the  mem- 
brane, but  the  extent  that  perishes  does  not  necessarily  correspond  to  that 
separated  from  its  periosteum. 

OstaopUstio  7«ri(Mititis. — ^This  is  essentially  a  chronic  process.  It  occurs 
as  a  consequence  of  the  slighter  forms  of  irritation,  or  as  a  sequel  of  acute 
inflanmiation.  It  is  veiy  frequently  met  with  also  as  an  accompaniment  of 
more  deeply  seated  inflammatory  mischief,  as  of  the  medulla  or  cancellous 
tissue,  and  in  the  neighbourhood  of  diseased  joints.  In  young  subjects  it 
results  from  very  slight  sources  of  irritation,  being  then  merely  an  exaggera- 
tion of  the  normal  process  of  growth.  In  osteoplastic  periostitis  the  membrane 
is  thickened  and  more  vascular  than  natural.  It  separates  with  some  ease, 
and  its  under  surface  often  feels  gritty  from  small  fragments  of  new  bone  that 
have  come  away  with  it.  Beneath  it  and  adherent  to  the  compact  tissue  is 
the  new  bone  formed  as  the  result  of  the  process.  This  may  be  arranged  in 
smooth  layers,  parallel  to  the  surface  of  the  bone,  in  nodules  or  in  pointed 
processes.  When  the  nodulated  or  spiculated  masses  reach  any  considerable 
size  they  are  frequently  termed  osteophytes.  The  new  bone  formed  in  the 
early  stages  of  osteoplastic  periostitis  is  soft  and  spongy,  being  traversed  by 
lai^  canals  containing  vessels  surrounded  by  round  cells.  These  canals  are 
set  at  right  angles  to  the  surface  of  the  bone.  As  recovery  takes  place  the 
new  bone  is  partly  absorbed,  the  irregular  nodular  or  spiculated  masses  are 
smoothed  down  and  the  remainder  gradually  increases  in  density,  till  it  be- 
comes indistinguishable  from  the  compact  bone  beneath. 

Microscopic  examination  of  the  parts  involved  in  osteoplastic  periostitis 
shows  that  the  swollen  membrane  is  infiltrated  with  small  round  cells,  propor- 
tional in  number  to  the  acuteness  of  the  process.  In  the  deeper  layers  in 
contact  with  the  newly-forming  bone,  the  cells  assume  the  characteristic 
angular  Asige  and  granular  appearance  of  osteoblasts.  There  seems  to  be  a 
direct  transition  from  the  granulation-cells  infiltrating  the  inflamed  membrane 
to  the  osteoblasts.  The  new  bone  is  formed  subsequently  in  the  same  way  as 
in  normal  ossification.  Some  of  the  osteoblasts  are  supposed  to  be  transformed 
into  a  homogenous  interoellnlar  substance,  which  becomes  indistinctly  fibrillafted 
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and  sabseqnently  calcified,  the  remaining  cells  fonning  the  bone-corpuscles. 
The  development  of  the  inflammatory  new  growth  into  bone  commences  at 
the  points  most  distant  from  the  vessels,  and  gradnallj  encroaches  on  them 
till  they  come  to  lie  in  channels  surrounded  by  bone  (Haversian  canals).  We 
have  before  seen  that  the  same  changes  occur  in  the  formation  of  callus  in  the 
repair  of  a  fracture  (Vol.  I.,  p.  505),  but  in  these  circumstances  cartilage  occa- 
sionally appears  before  the  development  of  bone.  This  is  never  met  with  in 
osteopjastic  periostitis  arising  from  other  causes. 

Biflroth  is  of  opinion  that  the  new  bone  developed  in  osteoplastic  periostitis 
ifl  not  always  formed  solely  from  the  periosteum.  That  it  is  so  in  those  cases 
in  which  the  compact  tissue  beneath  is  dead  is  of  course  evident,  but  in  other 
cases  he  believes  that  granulation-tissue  sprouting  out  of  the  openings  of  the 
Haversian  canals  takes  part  in  the  process.  In  the  union  of  fractures  the 
callus  is  partly  formed  from  the  injured  soft  parts  superficial  to  the 
periosteum. 

Chronic  Snppnratiire  Feriostitui  is  not  common,  but  occasionally  the 
periosteum  is  found  separated  from  the  bone  by  a  small  quantity  of  curdy  pus 
such  as  is  met  with  in  chronic  abscesses  elsewhere.  It  is  usually  merely  a 
secondary  process,  being  dependent  on  some  of  the  destructive  changes  to  be 
subsequently  described  as  commencing  in  the  bone  beneath. 

■TpblUtic  Pmriofltitia  and  Gummata  of  the  Periosteum  have  been  aheady 
described  (Vol.  I.,  p.  1115). 

Any  loodized  chronic  inflammatory  swelling  of  the  periosteum,  whether 
simple  or  syphilitic,  and  whether  accompanied  by  the  formation  of  a  new  bone 
or  not,  is  commonly  termed  a  nods. 

IlTFLAMKATOBT  PROCESSES  AFFECTING  THE  COMPACT  TlSSFE  OF  A  BONE. — 

The  compact  tissue  of  bone  is  composed  of  lamellss  arranged  for  the  most  part 
concentrically  around  the  Haversian  canals.  Beneath  the  periosteum  the 
lamellse  lose  their  concentric  arrangement  and  lie  parallel  to  the  surface. 
Between  the  lamellae  lie  the  bone  corpuscles  in  the  lacunae  and  from  these  the 
fine  canaliculi  pass  through  the  bony  tissue.  The  Haversian  canals  are 
narrowest  near  the  sur&ce,  and  gradually  increase  in  size  towards  the  deeper 
parts,  so  that  the  compact  and  the  cancellous  tissue  gradually  merge  into  each 
other  without  any  sharp  line  of  distinction  between  them.  Each  Haversian 
canal,  except  the  very  smallest,  contains  a  small  artery  and  vein,  a  flattened 
lymphatic  vessel,  and  a  pale  nerve-fibre,  surrounded  by  a  small  amount  of  delicate 
connective  tissue  containing  branched  cells.  There  is  no  reason  to  believe 
that  the  bone-corpuscles  take  any  active  part  in  the  inflammatory  processes  in 
bone  ;  all  the  changes  observed  proceed  from  the  Haversian  canals.  The 
nature  of  the  tissue  in  which  the  inflammation  is  taking  place  necessarily  causes 
some  modifications  in  the  phenomena.  Exudation  and  migration  of  the  cor- 
puscles occuiiB  as  in  other  structures,  but  the  amount  is  somewhat  limited  by 
the  unyielding  nature  of  the  surrounding  tissue.  The  sweUing  of  the  delicate 
connective  tissue  in  the  Haversian  canals  will  moreover  tend  to  compress  the 
veaseb,  and  thus  in  acute  inflammation  of  compact  bone  death  of  the  affected 
part  is  very  prone  to  occur  from  arrest  of  the  flow  of  blood  through  it.  Should 
this  not  happen,  we  see  the  same  changes  occurring  as  in  other  tissues ;  the  new 
cells  increase  in  number  and  the  original  tissue  disappears  before  them.  In 
bone  this  process  is  necessarily  slow  on  account  of  the  density  of  the  structure, 
bat  oltimately  a  portion  of  the  solid  bone  may  be  as  completely  destroyed 
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before  the  advancing  oelb  aa  are  the  soft  tiasnee  in  the  formation  of  an  abeoeBS- 
cavity,  or  in  ulceration  of  the  akin.  When  recoveiy  takea  place  the  inflammatoiy 
prodncta  develop  into  bone  instead  of  into  fibrous  tissue  as  in  the  soft  parts. 
The  compact  tissue  is  liable  also  to  chronic  inflammatory  affections  of  the 
same  type  as  those  leading  to  fibroid  induration  of  the  soft  parts,  but  in  bone 
the  product  of  the  process  is  new  osseous  tissue  which  develops  in  the  Haver- 
sian canals,  gradually  narrowing  them,  and  rendering  the  texture  more  dense 
than  natural. 

The  inflammatory  processes  observed  in  compact  bone  are  the  following  : — 
(1.)  Barefying  or  rarelactive  osteitis;  (2.)  Osteoplastic  or  condensing  osteitis; 
and  (8)  Necrosis. 

BMwQrinff  or  BavalhetiTV  Ostoitifl. — This  may  occur  as  a  secondary 
effect  of  inflammation  commencing  in  the  periosteimi  or  in  the  medulla.  It  is 
observed  also  as  the  result  of  injury,  as  in  a  piece  of  bone  denuded  of  ita 
periosteum,  or  on  each  side  of  a  fracture.  In  many  cases  its  original  cause  is 
very  obscure. 

A  portion  of  compact  bone  undergoing  this  change  is  in  the  earliest  stages 
observed  to  be  slightly  redder  than  natural ;  the  openings  of  the  Haversian 
canals  after  a  time  become  somewhat  increased  in  size,  and  consequently  a 
larger  number  are  visible  to  the  naked  eye.  As  the  process  advances  the 
Haversian  canals  increase  at  the  expense  of  the  solid  bone  surrounding  them, 
and  when  they  reach  a  suflScient  size  they  can  be  seen  to  contain  a  small 
quantity  of  pink  granulation-tissue  surrounding  the  vessel.  If  a  portion  of 
the  bone  at  this  stage  be  macerated  it  presents  a  porous  spongy  appearance, 
almost  resembling  cancellous  tissue.  If  the  process  advance  still  fnrUier,  asin 
the  separation  of  a  piece  of  dead  bone,  the  neighbouring  enhu-ged  Haversian 
canals  coalesce,  the  solid  osseous  tissue  disappearing  entirely,  and  a  soft  mass 
of  granulation  tissue  fills  the  space  once  occupied  by  solid  bone.  The  super- 
ficial layers  of  the  granulation  tissue  may  break  down  into  pus  under  the 
same  conditions  that  give  rise  to  suppuration  elsewhere,  or,  should  the  process 
cease,  the  new  tissue  develops  into  bone  by  the  same  process  as  in  osteo- 
plastic periostitis,  the  new  osseous  tiasue  being  first  formed  in  connection  with 
the  old. 

The  rarefying  osteitis  may  be  limited  to  a  small  portion  of  the  bone  as  in  the 
separation  of  a  sequestrum,  or  may  be  difibsed  over  a  wide  area.  In  the  latter 
case  it  is  more  chronic,  and,  although  rendering  the  bone  more  porous  than 
natural,  rarely  leads  to  its  complete  destruction  for  any  great  extent. 

Microscopic  examination  of  a  piece  of  bone  affected  by  rarefying  osteitis 
shows  the  following  appearances.  In  the  earliest  stage  the  vessels  are  dis- 
tended with  blood  and  numerous  cells,  probably  migrated  leucocytes,  are  found 
in  the  delicate  connective  tissue  contained  in  the  Haversian  canaL  In  a  more 
advanced  stage  these  cells  are  greatly  increased  in  number,  and  the  wall  of  the 
canal  is  seen  to  have  been  consumed  away  before  them.  The  destruction  of 
the  osseous  tissue  takes  place  irregularly  in  excavated  crescentic  hollows, 
first  described  by  Howship,  and  consequently  named  ^^Howship's  lacuna.^  A 
large  number  of  these  wiU  be  found  to  be  filled  by  cells  of  considerable  size 
containing  several  nuclei,  each  cell  corresponding  to  a  lacuna.  These 
many-nucleated  cells  are  found  wherever  bone  is  being  destroyed,  whether 
from  inflammation  or  in  a  physiological  process,  as  the  development  of  the 
medullary  canal,  and  they  are  supposed  to  play  some  important  part  in  the  ab- 
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aorptioii  of  the  osseous  tissue.  For  this  reason  they  have  received  the  name  of 
osteoclasis.  They  lie  directly  in  contact  with  the  bone,  the  rest  of  the  space 
suiTOimding  the  vessels  being  filled  with  the  ordinary  small  round  cells  of 
granulation-tisBue.  Their  mode  of  development  and  subsequent  fate  are 
uncertain.  The  osseous  tissue  which  is  yet  undestroyed  presents  often  no 
evident  change.  The  bone  corpuscles  certainly  show  no  signs  of  taking 
any  part  in  the  process.  Should  they  show  any  change  it  is  one  of  degeneration, 
not  of  proliferation.  They  may  be  unnaturally  granular,  and  are  sometimes 
rqarasented  merely  by  an  oil-globule,  or  a  mass  of  &t  granules.  They  can  in 
most  cases  be  seen  to  be  unaltered  until  the  lacunse  in  which  they  lie  are 
opened  by  the  advancing  absorption  of  the  osseous  tissue,  and  after  that  their 
£ite  is  uidmown. 

When  the  destructive  process  has  advanced  far  enough  to  form  a  consider- 
able space  filled  with  granulation-cells  around  the  original  vessel  of  the 
Haversian  canal,  new  capillary  loops  are  formed  penetrating  amongst  the  new 
tiflBue,  just  as  in  the  development  of  granulation-tissue  in  a  wound. 

The  destruction  of  bone  by  the  pressure  of  a  tumour  or  an  aneurism,  or  its 
infiltration  by  a  malignant  growth,  is  carried  out  by  the  same  process  as  that 
just  described,  but  in  the  former  case,  when  the  Haversian  canals  have  become 
sufficiently  enlarged,  the  special  elements  of  the  tumour  penetrate  into  them, 
displadng  the  granulation-tissue.  The  compact  tissue  may  in  like  manner 
be  invaded  by  the  specific  tissue  of  a  syphilitic  gumma. 

YariouB  terms  are  applied  clinically  to  this  rarefying  osteitis  under  its 
different  modifications.  When  the  process  is  widely  difhised,  a  large  part  of 
the  shaft  of  a  bone  being  rendered  more  porous  than  natural  without  complete 
destruction  of  the  bony  tissue,  it  Ib  sometimes  termed  inflarnmaiory  osteoporosis. 
When  only  a  localized  area  is  affected,  as  in  the  separation  of  dead  from  living 
bone,  with  completedestruction  of  the  osseous  tissue,  and  subsequent  formation  of 
pus  from  the  granulation-tissue  replacing  it,  it  is  termed  simple  ulceration  of 
bone.  When  it  occurs  as  the  result  of  the  infiltration  of  the  compact  tissue  by 
a  sub-periosteal  gmnma  followed  by  softening  and  suppuration  of  the  new  growth, 
it  ii  described  as  syphilitic  caries. 

<MMpla«tie  iHUMm  or  <Hiteo-scl«roslji. — ^This  is  always  an  extremely 
chronic  process.  It  may  occur  as  a  sequence  of  diffuse  rarefactive  osteitis,  or 
as  the  secondary  result  of  some  central  mischief  occurring  in  the  cancellous 
ti«ne  or  medidla,  or  as  a  consequence  of  syphiUs.  Osteoplastic  osteitis  is 
characterized  by  a  development  of  new  bone  in  the  connective  tissne  surround- 
ing the  vessels  in  the  Haversian  canals.  The  mode  of  formation  of  the 
osseous  tissue  is  the  same  as  in  osteoplastic  periostitis.  As  the  result  of  the 
process  the  bone  becomes  greatly  increased  in  density,  frequently  with  complete 
obliteration  of  many  of  the  Haversian  canals.  This  may  even  go  on  to  such 
an  extent  as  to  cut  off  the  vascular  supply  firom  a  portion  of  bone  and  thus 
cause  its  death.  The  bone  may  assume  the  consistence  of  ivory.  At  the 
same  time  it  may  increase  in  thickness,  partly  from  a  simultaneous  deposit  of 
bone  by  the  periosteum,  and  partly  apparently  from  interstitial  growth  in  the 
bone  itself.  The  new  bone,  though  denser  in  structure,  resembles  healthy 
osseous  tissue  when  examined  by  the  microscope. 

The  two  processes  just  described,  osteoplastic  and  rare&ctive  osteitis,  not 
unfrequent^  go  on  side  by  side,  giving  rise  to  the  appearance  known  as  «c- 
r^^ff'T-  of  bono.    The  compact  tissue,  when  thus  aflfected,  becomes  more 
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spongy  than  naboral,  and  the  arrangement  of  its  stmctnre  is  often  more  or  lesB 
completely  altered.  In  normal  compact  tiBsne  some  of  the  superficial  lamell» 
lie  parallel  to  the  sor&ce,  but  in  the  greater  part  they  are  arranged  circolarly 
around  the  Hayersian  canals  ;  not  unfrequently,  however,  we  find  in  chronic 
osteitis  that  the  compact  structure  undei^oes  a  peculiar  laminated  expansion,  so 
that  a  section  of  it  presents  throughout  parallel  layers  concentric  with  the 
medulla.  The  lamellsB  are  separated  from  each  other  by  pink  vascular  tissue. 
This  change  is  necessarily  accompanied  by  considerable  increase  in  size  of  the 
affected  bone,  which  may  extend  throughout  a  great  part  of  its  length. 
Microscopic  examination  shows,  in  such  a  case  as  this,  that  the  pink  tissue 
between  the  bony  laminae  is  composed  chiefly  of  round  cells,  like  those  of  ordinary 
granulation-tissue,  but  on  one  side  of  the  lamella  the  cells  in  contact  with  the 
osseous  layer  are  assuming  the  form  of  osteoblasts,  indicating  that  formation 
of  bone  is  taking  place ;  while,  on  the  other,  the  surface  of  the  lamella  is 
irregular,  presenting  the  hollows  known  as  Howship's  lacunsd,  and  in  these  are 
the  large  many-nucleated  cells,  or  osteockusts,  which  are  indicative  of  destruc- 
tion of  bone.  This  process,  when  occurring  as  a  pathological  change,  is 
usually  regarded  as  inflammatory,  but  the  close  analogy  between  it  and 
normal  growth  is  evident.  In  the  growing  bone  of  a  child  the  medullary 
canal  is  hollowed  out  by  a  process  similar  to  that  just  described  and  new  bone 
is  constantly  deposited  on  the  surface  by  the  periosteum.  In  chronic  osteitis 
with  '^  expansion  "  of  the  bone,  the  chief  difference  is  in  the  difiusion  of  the 
process  throughout  the  compact  tissue  and  its  irregularity.  If  the  source  of 
irritation  to  which  the  expanding  osteitis  is  due  be  removed,  the  destructive 
part  of  the  change  ceases  and  new  bone  is  formed  on  both  sides  of  the  lamelbs, 
and  thus,  while  the  abnormal  size  is  more  or  less  completely  retained,  the 
structure  becomes  as  dense  as,  or  sometimes  denser  than,  normal  compact 
tissue. 

In  some  few  cases  the  appearances  presented  by  the  diseased  bone  are  such 
as  to  suggest  that  the  periosteum  takes  but  little  part  in  the  process,  but  more 
commonly  expansion  of  the  compact  tissue  is  associated  with  laminated 
deposits  of  new  bone  from  the  periosteum. 

Expansion  of  bone  by  a  tumour  is  a  change  of  the  same  character,  the 
destructive  processes  just  described  taking  place  in  the  parts  pressed  on  by  the 
growth,  while  at  the  same  time  new  bone  is  developed  beneath  the  periosteum. 
Thus,  even  when  the  tumour  exceeds  the  normal  bone  in  size,  it  is  often  found 
still  to  be  surrounded  by  a  shell  of  osseous  tissue. 

Syphilitic  Osteitis  has  been  already  described  (Yol.  I.,  p.  1115). 

If acxonfl  of  the  Compact  TuNnie  may  be  the  result  of  direct  injury, 
as  a  severe  blow.  A  portion  of  bone  may  perish  from  its  vascular  supply 
being  cut  off  by  separation  of  the  periosteum  by  injury  or  by  the  formation  of 
pus  beneath  the  membrane ;  and  in  like  manner  suppuration  in  the  medullary 
canal  may  cause  the  death  of  neighbouring  compact  tissue.  When  the  com* 
pact  tissue  becomes  involved  in  acute  inflammation  extending  to  it,  either 
from  the  medulla  or  from  the  periosteum,  it  is  very  apt  to  necrose  from  pressure 
upon  the  vessels  in  the  Haversian  canals  by  the  inflammatory  exudation  within 
them.  Chronic  osteoplastic  osteitis  may  also,  in  some  cases,  end  in  necrosiB 
from  gradual  obliteration  of  the  Haversian  canals.  It  is  quite  possible  that 
small  fragments  of  bone  may  die  and  be  subsequently  absorbed ;  but  that  this 
may  take  place  it  is  necessary  that  the  dead  portion  must  be  of  small  sise  and 
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free  from  irritating  properties.  If  it  have  perished  in  conseqaenoe  of  some 
inftctive  inflammation,  or  have  been  impregnated  with  decomposing  matter, 
its  absorption  becomes  impossible,  for  absorption  of  bone  is  carried  oat 
aolelj  by  the  medium  of  tlie  living  cells  before  described,  and  these  cannot 
exist  in  a  healthy  state  in  the  presence  of  the  virns  of  an  infective 
prooeBB  or  the  products  of  putre&ction.  Larger  fragments  of  dead  bone  are 
alirays  separated  from  the  living  and  cast  off.  This  is  accomplished  entirely 
at  the  expense  of  the  living  bone.  The  process  by  which  it  is  carried  out  is 
merely  one  of  rarefying  osteitis  carried  to  its  highest  stage  and  ending  in 
complete  destmction  of  the  osseous  tissue  where  the  living  is  in  contact  with 
the  dead,  its  place  being  occupied  by  granulation-tissue.  The  layers  of  this 
tinue  touching  the  dead  bone  break  down  into  pus,  and  thus  complete  separa- 
tion is  accomplished.  The  further  detaOs  of  the  process  will  be  given  when 
treating  of  necrosis  clinically. 

Ikflammatoby  Pbooesses  IK  THE  Medulla  of  Long  Bokes. — The 
marrow  of  a  long  bone  is  composed  of  &t,  supported  by  a  delicate  connective 
tisane  and  traversed  by  vessels.  It  contains  numerous  cells  resembling  white 
corpuscles.  In  contact  with  the  solid  bone  the  connective  tissue  assumes  an 
imperfect  membranous  form  and  is  more  abundantly  vascular,  and  this  layer 
has  received  the  name  of  the  medullary  membrane.  It  is  unnecessary  to  enter 
into  any  great  detail  in  describing  the  inflammatory  processes  that  occur  in 
the  marrow  of  bone,  as  they  are  the  same  as  in  other  soft  structures.  The 
forms  of  inflammation  occurring  in  the  medulla  are  the  following  : — (1)  Simple 
osteomyelitis  ;  (a)  acute,  {h)  chronic.  (2)  Diffiise  acute  osteomyelitis ;  (a) 
septic,  (h)  infective. 

1.  Siatpte  Aenie  Ostaomj^litLi  is  usually  of  traumatic  origin.  The 
phenomena  observed  are  the  same  as  in  other  soft  parts,  dilatation  of  the 
vessels^  exudation  and  migration  of  the  corpuscles,  and  gradual  disappearance 
of  the  normal  tissues  before  the  new  cells.  In  compound  fractures  and  am- 
putations it  occasionally  ends  in  suppuration,  a  small  collection  of  pus  some- 
times forming  which  discharges  itself  through  the  open  end  of  the  medullary 
canaL  In  simple  fractures  suppuration  never  takes  place,  but  the  products  of 
tlie  process  are  developed  into  bone,  thus  forming  the  internal  callus  {vide 
Repair  of  Fracture,  Vol.  I.,  p.  507). 

Orteomyelitis  in  its  early  stages  is  recognized  by  the  dark  red  colour  of  the 
marrow.  Later  on  the  fat  disappears,  and  soft  tissue,  having  the  ordinary 
pink  colour  of  granulation-tissue,  takes  its  place.  If  bone  forms  it  appears 
first  in  contact  with  the  pre-existing  osseous  tissue. 

Chronic  osteomyelitis  occurs  only  as  a  part  of  more  general  inflammatory 
aflbctions  of  bone.  Thus,  in  an  osteoplastic  osteitis,  we  often  find  the  medul- 
laiy  canal  encroached  on  by  the  newly-formed  osseous  tissue,  until  in  some 
cases  it  is  completely  filled  by  spongy  bone.  In  necrosis  of  the  compact  tissue 
the  neighbouring  medulla  becomes  chronically  inflamed,  and  the  products  of 
the  process  undergo  ossification. 

Aevto  IHAuM  OstaoiiiyalitUi  is  one  of  the  most  serious  affections  of 
bone.  It  occurs  in  two  forms,  traumatic  and  idiopathic.  The  traumatic  is 
usually  of  septic  origin,  and  is  the  direct  consequence  of  decomposition  of  the 
discharges  in  a  wound  communicating  with  the  medullary  canal,  as  in  a 
compound  fracture  or  amputation.  The  products  of  putrefaction  diffuse 
themselves  in  the  soft  tissue  of  the  medulla  and  set  up  acute  inflammation, 
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which  r^dly  ends  in  scppuratioD,  and  often  in  gangrene  of  the  marrow. 
There  ii  nothing  peculiar  about  the  prooeM  beyond  the  &ct  that  the  prodnots, 
being  enclosed  by  the  Burronnding  solid  bone  on  all  sides  except  at  the  opening 
into  the  canal,  tend  to  diffuse  themselves  rapidly,  often  extending  to  the 
canoellons  tissne  at  the  farUier  end. 

Acnt«  diShse  OBteomyelitis  may  recnlt  also  from  the  Tims  of  the  varioDS 
infective  inflanunations  which  attack  woonds,  as  eTysipelas,  hospital  gangreiMt 
Ac,  finding  admission  to  the  medullary  canal.  The  distinction 
between  these  specific  inflammations  and  that  arising  from  the 
irritation  caused  by  Uw  prodnct«  of  simple  pntre&ction  cannot 
nsnally  be  made,  as  it  may  be  said  that  infective  traumatic 
osteomyelitis  rwely,  if  ever,  sriBes  when  the  discharges  of  the 
wound  are  in  an  aseptic  condition, 

Uiopftthlo  InfMitlT*  Oit*onr*liti»  is  rarely  met  wiUi, 

in  this  conntij  at  any  rate,  bnt  is  described  as  of   fi«qaent 

occurrence  by  most  German  writers ;  in  fact,  the  cases  which 

most   Bngli^   pathoI(^ists   describe   as    acate    infective    or 

suppurative  periostitiB,  or  as  acute  necrosis,  are  by  Qernun 

writers  spoken  of  as  acute  osteomyelitis.    The  disease  is  due 

to  a  vims,  the   nature   of  which  is  uncertain,  but  which  is 

believed  to  be  carried  by  the  blood  to  the  afl^cted  bone,  and 

there  to  excite  acute  inflammation  in  much  the  tame,  way  as 

the  vims  of  scarlet  fever  causes  inflammation  of  the  throat, 

or  that  of  mumps  inflammation  of  the  parotid  gland  or  testicle. 

The  virus  increases  in  quantity  in  the  inflamed  area  and  by 

diSiising  itself  in  the  neighbouring  parts  causes  the  spread  of 

Fig.  iM.  -  DatoMt  the  infliunmation.    What  it  is  that  determines  the  particular 

Hamtra^"*'ift0  ^°^  afFoctcd  wheu  the  inflammation  commences  in  the  medolla 

Hbiijoirt.''"  "  uncertain,  bnt  when  the  periosteum  is  primarily  affected,  and 

the  medulla  only  implicated  by  extension  throngh  the  compact 

tissue,  the  origin  of  the  procen  can  often  be  traced  to  a  blow.      Infective 

osteomyelitis  has  been  artifloially  induced  \sj  injuring  a  bone  subcutaneously 

and  then  injecting  putrid  fluids  ocaitaining  microscopic  organisms  into  the 

blood-stream.      In  the  human  subject  the  pus  from  bones  affected  in   this 

way  has  been  repeatedly  shown  to  contain  micro-organisms,  but  no  special 

form  has  as  yet  been  found  to  be  invariably  asBociated  with  the  disease. 

A  bone  ^ected  with  acute  difibse  osteomyelitis  of  any  form  presents  the 
following  appearances  on  section.  The  medulla  is  in  parts  redder  than 
natoral,  and  scattered  hemorrhages  are  commonly  met  with.  In  other 
parts  it  is  paler  in  colour  and  inflltrated  with  pus,  which  here  and  there 
is  collected  in  abacess-cavities  of  various  siae.  At  each  end  of  the  bone 
the  morbid  condition  extends  into  the  caQcellons  tissne,  the  marrow  in  tbe 
spaces  presenting  the  same  appearances.  If  the  osteomyelitis  is  of  the 
traumatic  septic  form,  grey  gangrenous  patches  of  marrow  are  usually  prewnt, 
and  the  sawn  bone  is  abominably  offensive  to  the  smelL  The  compact 
tissue  shows  no  definite  changes,  bnt  the  periosteum  is  always  swoUen 
and  frequently  separated  fh)m  the  bone  by  the  formation  of  pus  beneath  it. 

Acute  AiSim  osteomyelitis  always  cansea  more  or  less  extensive  necrosis 
of  the  compact  tissne,  partly  depriving  it  of  its  vascular  supply  when 
Bupporation  takes  place,  and  partly  from  extension  of  tbe  diStaae  ti  ' 
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into  tbe  HaTendaa  canals.  The  veiiu  of  the  aSected  bone  become  inflamed 
and  filled  with  coagalam.  The  Uuombi  being  invaded  by  tbe  infective 
material,  soften  and  diaintegratc,  and  the  fn^^ments  bearing  with  them  the 
infective  material  are  carried  into  the  oirculation,  and  thoe  embolic  pjaamia 
ia  a  very  common  resnlt  of  diffnse  osteomyelitis. 

IkflIhhatosy  Affbctioitb  of  the  Cancellous  Tissue. — The  cancelli 
of  the  spongy  tisane  of  bone  are  compoeed  of  osseous  tissne  differing  in  no 
respect  save  that  of  its  arrai^&ment  from  the  compact  anbetance.  The  spaces 
are  filled  with  a  marrow  in  most  parts  identical  with  that  of  the  mednllary 
canal,  bnt  containing  less  fet.  In  the  vertebne,  ribs,  and  diploe  of  the  skoll, 
tbe  marrow  is  red,  and  contains  nomerooa  cells  like  white  corpuscles  and  others 
^ipwentiy  intermediate  between  white  and  red.  There  is  no  reason  to  believe 
that  any  of  the  pathological  changes  observed  in  cancellons  bone  begin  in  the 
osnons  tissne,  the  starting  point  of  every  process,  as  far  as  can  be  ascertained, 
being  the  medulla  filling  the  cancellons  spaces.  The  following  are  the  chief 
inflMnmatory  processes  met  with  in  the  cancellous  tissoe  : — 1.  Acnte  diffuse 
inflammation  ;  2.  Barefactive  osteitis,  (a)  without  snppuration,  (fr)  with  sup- 
puration ;  3.  Osteoplastic  osteitis. 

AoKt*  DUtaaa  ZnflamiiimtioB  of  tlw  CanooUons  Tlana  is  the  same 
I«wxas  occnning  in  the  medulla  of  the  cancellons  tissne  as  has  already  been 
deambed  nnder  the  name  of  acute  diS^ise  osteomyelitis  when  attacking  the 
marrow  of  a  long  bone,  and  arises  under  similar  conditions,  either  as  the 
result  of  the  contact  of  putrid  discharges  in  an  open  wound,  implicating  the 
spongy  tissue  of  a  bone,  or  as  an  infective  process  commencing  without  direct 
oommonication  with  the  external  air.    In  many  cases  it  is  merely  an  extension 
to  the  ends  of  tbe  bone  from  the 
mednllary  canaL    In  it  the  can- 
cellous spaces  become  filled  with 
pus,  or  the  medullary  tissne  may 
become    gangrenons.      It    always 
leads  to  necrosis  of   the  osseous 
Ussne  surrounding  the  spaces. 

Banl^biit  Ostaltla  is  very 
common  in  spongy  bones,  and 
fimas  the  chief  pathological  change 
in  a  large  proportion  of  the  cases 
clinically  spoken  of  as  caries, 
fiarefying  osteitis  in  cancellous 
bone  is  essentially  tbe  same  process 
as  in  the  compact  tissue.  Inflam- 
matory exudation  and  migration 
of  white  oorpnacles  take  place  in 

the  mednllary  tissue,  and  the  Fig.  Mz.-CarkuBiiMrnHDBCiueofsciorainiiiOiteiti* 
original  structures  disappear  before  ttw  •^i™ucom  of  Bonhip:  the  miteriii  siung 
the  inflammatory  new  growth  (Fig.  JS.'n^^n-Si'Bt"'""  ""^  -  fi  »"• « i—  =»™y 
497).  Tbe  CMOceUi  become  gradnally 

thitiBgJ^  being  absorbed  in  exactly  the  same  way  as  the  lamelln  of  the  compact 
tissue.  A  spiculum  of  bone  removed  from  the  inflamed  area  shows  the  same 
irregular  excavations  or  Howship's  lacunra,  in  most  of  which  osteoclasts  may 
be  seen.    The  bone-cotpusoles  have  frequently  ondergone  &tty  degeneration 
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and  eometimes  the  celle  in  the  lacnnie  are  represented  merely  by  oil  globnies. 
This  is  due  to  interference  with  the  nntrition  of  the  OBseons  tisane  conseqneQt 
on  the  changee  occnrring  in  the  medulla  of  the  cancellooB  gpacea.  Finally 
the  bony  tissue  in  the  affected  area  may  entirely  disappear,  the  whole  space 
being  occupied  by  soft  Taacular  grannlation-tiesne.  This  may  be  taken  as  the 
type  of  the  process,  bnt  numerous  modifications  occur  whidi  require  ftarther 
consideration, 

(a.)  The  granulation-tissue  may  grow  exuberantly,  with  rapid  deetmction 
of  the  bony  cancelli,  and  if  reaching  a  snr&ce,  as  the  cavity  of  a  joint,  may 
form  ftmgating  projections.  This  form  u  termed  fun^img  eariet  or  earia 
fungosa.    It  is  most  common  in  the  articular  ends  of  bones. 

(t.)  After  destmction  of  the  bony  matter  the  granulation-tiesne  may  be 
absorbed  and  waste  away  withont  suppuration.  This  is  most  common  where 
the  diseased  snrface  is  exposed  to  pressure,  as  in  the  bodies  of  the  Tertebrte, 
or  oocasioQaUy  in  joints.  It  leads  to  a  progressive  destruction  of  tissne,  and 
from  the  abstmce  of  suppuration  has  been  termed  dry  caries  or  caries  sicca. 

(e.)  The  grannlotion-tiasne  after  deetmction  of  the  bony  canoelli  may  break 
down  into  pus.    When  this  occurs  in  the  centre  of  a  bone,  the  result  is  the 
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formation  of  a  (du^}nic  abscess  surronnded  by  bone  on  all  aides — lAs  eknmie 
abscess  of  hone.  When  the  disease  is  situated  near  or  on  the  surface  of  a  short 
bone  the  periosteum  is  first  raised  by  the  pus  and  subsequently  perforated,  the 
chronic  abscess  then  finding  its  way  slowly  to  the  sur&ce.  This  forms  the 
most  common  variety  of  ordinary  caries  with  suppuration.  In  cases  of  wound 
of  a  joint  with  septic  suppuration,  after  the  cartil^es  have  been  destroyed,  the 
exposed  cancellous  tiasne  is  afieoted  by  a  somewhat  acute  form  of  rareiiiDg 
osteitis,  in  which  the  destruction  of  the  grannlation-tisaue  by  supporation 
follows  closely  on  that  of  the  bony  canceUi.  This  is  sometimes  called 
iraumaiic  caries,  but  is  more  commonly  termed  ulceration  of  bone. 

(<f.)  The  inflammatoiy  process  may  end  in  suppuration  before  the  cancelli 
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have  been  oompletelj  destroyed.  This  is  common  in  the  more  acute  forms. 
The  ondestroyed  osseous  tissue  in  the  affected  area  then  perishes,  and  thus  we 
get  portions  of  necrosed  cancellous  bone  of  varying  size  surrounded  by  bone 
still  being  destroyed  by  the  rarefying  process.  This  condition  is  termed  necrotic 
caries  or  caries  necrotica. 

(6.)  The  inflammatory  products  in  the  cancellous  spaces  frequently  undergo 
fatty  degeneration  owing  to  the  interference  with  their  vascular  supply  from 
pleasure  consequent  upon  the  rigid  nature  of  the  surrounding  structure.  If 
this  occurs  after  the  complete  destruction  of  the  osseous  cancelli,  the  caseating 
mass  frequently  softens,  and  a  chronic  abscess  results.  If  it  occurs  before  the 
bony  tissue  is  completely  absorbed,  such  portions  as  remain  perish,  and  a 
Bequestrum  composed  of  cancellous  tissue  with  its  spaces  filled  by  cheesy 
matter  results.    This  forms  another  variety  of  necrotic  caries, 

(/.)  Occasionally  the  inflammatory  products  calcify.  This  seldom  occurs  to 
any  great  extent,  but  in  examining  a  bone  which  has  been  affected  by  very 
chronic  inflammation  of  the  spongy  tissue  it  is  not  uncommon  to  find  opaque 
white  patches  of  extreme  hardness,  which  on  careful  examination  can  be  seen 
to  be  composed  of  cancellous  tissue,  the  spaces  of  which  are  filled  with  hard 
calcareous  matters. 

(^.)  Lastly,  rare&ctive  osteitis  of  the  cancellous  tissue  may  cease  if  the 
cause  of  the  disease  be  removed,  as  when  it  is  the  result  of  friction  of  two 
diseased  surfaces  against  each  other,  or  when  it  is  taking  place  round  an  abscess, 
or  the  pus  has  been  discharged.  The  granulation-tissue  then  becomes  con- 
verted into  bone  by  the  same  processes  as  have  been  described  in  treating  of 
rarefactive  osteitis  of  the  compact  tissue. 

The  causes  of  rarefactive  osteitis  of  the  cancellous  tissue  are  sometimes 
evident  enough,  as  in  the  case  of  a  wounded  joint.  In  other  cases  they  are 
very  obscure.  All  forms  of  caries  are  common  in  scroftilous  subjects,  and  it 
has  at  various  times  been  asserted  and  denied  that  the  process  is  very  frequently 
the  result  of  the  deposit  of  tubercle  in  the  cancellous  tissue.  Great  attention 
has  been  paid  to  this  subject  of  late  years,  and  the  conclusion  most  generally 
arrived  at  is  that  those  forms  associated  with  chronic  suppuration  or  with 
caseation  of  the  products  of  the  inflammatory  process  are  almost  always  the 
result  of  tubercle.  If  a  piece  of  a  carious  body  of  a  vertebra  or  of  one  of  the 
short  bones  be  properly  softened  and  sections  prepared  for  the  microscope,  the 
following  appearances  are  often  observed.  The  cancelli  show  the  irr^ular 
erosions  (Howship's  lacunse)  already  described,  containing  the  osteoclasts  ;  the 
cancellous  spaces  are  enlarged  by  the  destruction  of  the  surrounding  bony 
tissue  and  filled  with  vascular  granulation-tissue  ;  but  here  and  there  will  be 
found  non-vascular  areas  containing  in  the  centre  a  giant-cell  with  branching 
processes,  surrounded  by  the  large  so-called  epithelioid  cells,  and  around  these 
again  are  lymphoid  corpuscles,  in  fact  a  '^  tubercle  nodule  or  follicle."  That 
this  is,  in  many  cases  at  any  rate,  true  tubercle,  and  not  merely  an  accidental 
modification  of  the  chronic  inflanmiatory  products,  has  been  proved  by  the 
detection  of  the  tubercle-bacillus  in  the  nodule.  The  slow  progressive  infection 
of  the  neighbouring  tissue,  the  caseation  of  the  products  of  the  process, 
the  softening  with  the  formation  of  curdy  pus,  and  the  occasional  recovery 
by  calcification,  all  agree  with  what  we  know  of  the  mode  of  growth  and 
progien  of  tubercle  ;  and  although  it  is  by  no  means  proved  that  all  cases  of 
caries  not  evidently  arising  bom  other  causes  are  tubercular,  there  is  now  no 
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doubt  that  tubercle  of  the  canoellous  tiasae  of  bones  is  a  very  common  affec- 
tion. In  those  cases  of  dry  caries  of  the  spine  in  which  extensive  destruction 
of  the  bodies  of  the  vertebrsB  takes  place,  with  absorption  of  part  of  the 
granulation  tissue  and  ossification  of  the  remainder,  ending  finally  in  recovery, 
it  is  opposed  to  all  our  present  notions  of  the  nature  of  tubercle  to  suppose  it 
to  be  the  cause  of  the  process.  It  much  more  probably  results  from  an  injury 
in  an  unhealthy  subject,  the  inflammation  being  kept  up  by  the  tension  of  the 
inflammatory  products,  or  more  commonly  by  friction  of  the  diseased  surftces 
against  each  other. 

OsteoplMitio  Osteitis  affects  the  cancellous  tissue  with  considerable 
frequency.  It  is  characterized  by  thickening  of  the  cancelli  by  formation  of 
new  bone  upon  them  at  the  expense  of  the  medullary  tissue.  The  spongy 
bone  thus  becomes  gradually  denser  in  structure  till  it  may  closely  resemble 
compact  bone.  The  process  of  formation  of  the  new  bone  is  the  same  as  in 
other  parts.  Osteoplastic  osteitis  of  the  compact  tissue  is  often  met  with  at 
the  circumference  of  an  area  in  which  the  rarefying  process  is  going  on,  and 
thus  not  uncommonly  a  dense  zone  of  bone  is  formed  round  a  chronic  abscess 
or  a  sequestrum.  It  is  met  with  also  in  conjunction  with  chronic  inflammatory 
processes  in  the  compact  tissue  and  in  the  neighbourhood  of  sequestra.  In 
other  cases  it  may  occur  as  a  sequence  of  the  rarefactive  inflammation,  the 
formation  of  new  bone  on  the  cessation  of  that  process  exceeding  the  normal 
limits. 

Vsorosis  of  ths  CsaesUoiui  TiMns  is  of  common  occurrence.  It  has 
already  been  sufiiciently  described  under  rare&ctive  osteitis. 

PBaZOBTZTXB. 

ZaflmauBfttloB  of  the  Foriosteimi  is  frequent  as  a  result  of  injuries, 
syphilis,  or  rheumatism,  or  as  a  morbid  process  dependent  on  disease  of  the 
subjacent  bone.  It  frequently  occurs  in  the  neighbourhood  of  joints  as  the 
result  of  extension  from  the  inflamed  ligaments. 

Sjmptems. — Simple  Acute  PenosHits  (p.  259)  resulting  from  injury,  such 
as  a  blow  on  a  superficial  bone,  as  the  tibia,  is  characterized  by  the  formation 
of  a  swelling,  fixed  on  the  surface  of  the  bone,  acutely  tender,  and  aocom* 
paniedby  severe  tensive  aching  pain,  especially  when  the  limb  is  in  a  dependent 
position.  The  skin  may  be  slightly  reddened  and  oedematous.  Under 
proper  treatment  the  symptoms  soon  subside  in  most  cases,  but  occasionally 
the  inflammation  goes  on  to  suppuration.  In  simple  periostitis  the  pus  shows 
but  little  tendency  to  burrow  beneath  the  membrane,  in  this  differing  essentially 
from  the  diffuse  or  infective  subperiosteal  suppuration  to  be  described  presently 
(see  Acute  Infective  Periostitis).  The  simple  subperiosteal  abscess  may  be 
followed  by  necrosis  of  a  scale  of  bone,  but  more  commonly  after  the  pus  is 
evacuated  it  heals  without  further  trouble. 

Subacute  and  Chronic  Ptriaelitis  may  occur  as  a  sequence  of  the  acute  form 
just  described  ;  or  the  disease  may  from  the  beginning  assume  this  form  when 
it  is  due  to  syphilis,  rheumatism,  or  occurs  in  a  scrofulous  subject.  Chronic 
periostitis  is  always  accompanied  sooner  or  later  by  the  formation  of  new  bone 
(Osteoplastic  Periostitis,  see  p.  260).  The  symptoms  consist  of  a  hard, 
elongated,  but  somewhat  puffy  swelling  without  cutaneous  discoloration — a 
ncde — not  distinctly  circumscribed,  and  attended  by  much  pain  in  the  part, 
especially  at  night,  with  tendemeas  on  pressure. 
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Tbsatment. — In  the  treatment  of  the  acute  form  of  the  afEection,  the  free 
triplication  of  leeches,  with  hot  fomentations,  will  arrest  the  disease,  and  give 
relief  to  the  patient.  Should  pns  form  it  must  be  let  oat  by  incision  as  soon 
as  it  is  recognized,  strict  antiseptic  precantions  being  observed  in  order  to 
diminish  the  risk  of  necrosis. 

In  the  more  chrcnie  form^  the  continued  administration  of  the  iodide  of 
potassium  will  take  down  the  swelling,  remove  the  nocturnal  pains,  and 
matmallj  improve  the  local  condition  of  the  part.  In  those  cases  of  periostitis 
which  are  of  sjphiUtic  character,  iodide  of  potassium  maj  be  looked  upon 
almost  as  a  specific.  Added  to  this,  repeated  blistering  liriU  be  of  essential 
service.  If  there  be  much  thickening,  the  parts  suffer  from  the  tension  of  the 
stmctures ;  here  considerable  relief  will  be  afforded  by  the  free  division  of  the 
periosteum  down  to  the  bone,  either  through  the  skin,  or  subcutaneouslj  by 
means  of  a  tenotome  slid  under  it. 


OHRONIO    OSTBZTIB    AND    FXRIOBXITIS. 

By  Chvcmio  Osteitis  and  Periostitui  is  meant  an  affection  usually  at- 
tacldng  long  bones,  leading  to  considerable  enlargement,  with  alteration  in 
structure.  It  is  most  common  in  strumous  subjects,  and  seems  to  arise  from 
slight  traumatic  causes  or  exposure  to  cold.  A  section  of  the  affected  bone 
shows  that  the  periosteum  is  thickened  and  new  bone  is  being  formed  beneath 
it  (Osteoplastic  Periostitis,  p.  270).  The  compact  tissue  has  become  more 
porous  than  natural,  and  from  the  simultaneous  destruction  of  the  old  bone  and 
formation  of  new,  it  often  shows  a  peculiar  laminated  expansion  of  its  structure, 
80  that  a  section  of  it  presents  an  appearance  of  concentric  parallel  layers 
(Rarefying  Osteitis  and  Expansion  of  Bone,  p.  263).  The  cancellous  tissue 
may  at  the  same  time  become  denser  than  natural,  and  new  bone  may  form, 
filling  the  medullary  canal  (Osteoplastic  Osteitis  of  the  Cancellous  Tissue, 
p.  270.)  As  the  result  of  these  changes  in  its  various  component  parts  the 
whole  bone  may  be  converted  into  a  uniform  mass  with  but  little  distinction 
between  the  cancellous  and  compact  tissue.  When  the  process  becomes 
extremely  chronic,  as  it  often  does,  the  osteoplastic  processes  may  be  more 
pronounced,  and  the  enlarged  bone  become  extremely  dense  and  ivory-like  in 
structure.  Chronic  osteitis  and  periostitis  may  occur  alone,  but  it  is  more 
common  to  find  it  associated  with  necrosis  of  small  portions  of  the  cancellous 
or  central  layers  of  the  compact  tissue,  or  with  the  presence  of  a  chronic 
abscess  in  the  cancellous  tissue.  The  disease  may  affect  the  whole 
length  of  a  bone  (Fig.  502),  or  may  be  limited  to  one  end.  When  it  occurs  in 
young  subjects  it  is  often  accompanied  by  early  union  of  the  epiphyses, 
whidi  may  cause  shortening  from  want  of  growth.  In  other  cases  in  which 
the  middle  part  of  the  bone  is  chiefly  affected,  elongation  may  take  place.  I 
have  seen,  as  the  result  of  chronic  osteitis,  the  tibia  from  one  and  a  half  to  two 
inches  longer  than  its  fellow. 

SYMPTOxa. — The  symptoms  of  chronic  osteitis  consist  of  enlargement  of  the 
aflfected  bone,  with  deeply  seated  pain  in  and  great  tenderness  of  the  limb  :  the 
pain,  as  in  periostitis,  is  greatly  increased  at  night,  and,  when  the  disease  is 
chronic,  is  much  influenced  by  the  state  of  the  weather.  There  is  no  danger 
connected  with  this  condition ;  but  it  often  becomes  distressing  from  the 
severity  of  the  tensive  and  nocturnal  pain  accompanying  it.    In  strumous 


27*       INFLAMMATION   OF  BONE  AND  ITS  EFFECTS. 

snbjeots  there  is  danger  of  the  prooen  beooming  intensified  in  parts  of  the 
bone,  and  thus  leading  to  necrosis  or  caries  with  chronic  suppuration. 

Treatment. — In  chronic  osteitis  and  periostitis,  when  the  bone  has  become 
thickened  and  enlarged,  but  little  can  be  done  in  the  way  of  core.  The  ad- 
ministration of  iodide  of  potassium  with  the  occasional  application  of  bUsters 
will  however  do  much  to  arrest  the  progress  of  the  disease  and  reUeve  pain. 
Should  these  means  &il  in  giving  relief,  and  the  pain  continue  of  an  excessively 
distressing  and  persistent  character,  I  have  for  many  years  past  practised  the 
following  operation  of  Unsar  osteotomy.  An  incision  about  three  inches  long 
is  made  directly  down  on  the  chroni(»Uy  inflamed  and  indurated  bone,  being 
carried  through  the  periosteum,  so  that  the  scalpel  grates  upon  the  bone. 
By  means  of  a  Hey*s  saw  this  cut  is  extended  into  the  substance  of  the  bone 
as  fiur  as  the  medullary  canal,  or  deeply  into  its  cancellous  tissue.  8ome  bleed- 
ing occurs,  but  it  can  always  be  arrested  by  position  and  pressure.  The  wound 
is  then  closed.  Nothing  reUeves  the  tensive  pain  so  effectually  as  this,  and 
nothing  stops  so  decidedly  the  tendency  to  secondary  mischief,  whether  in 
the  form  of  caries  or  of  abscess.  In  this  way  tension  is  taken  off ;  and  the 
pain,  which  appears  to  be  dependent  on  the  compression  of  inflamed  bone  by 
its  own  condensed  structure,  is  at  once  relieved.  '*  Linear  osteotomy  *'  is  an 
operation  especially  applicable  to  osseous  nodes  of  the  long  bones,  or  to  chronic 
osteitis  of  the  articular  ends  of  the  tibia,  and  is  a  far  less  severe  mode  of  treat- 
ment than  trephining  the  bone,  which  has  occasionally  been  adopted  in  such 
cases  ;  while  it  is  equally  efficacious.  After  a  time,  when  the  progress  of  the 
disease  ceases,  the  enlarged  bone  does  not  give  rise  to  any  very  serious  incon- 
venience, except  such  perhaps  as  may  be  occasioned  by  its  bulk. 

OSSBITZa    D»rOBlCAH8. 

In  1876  Sir  James  Paget  read  a  paper  before  the  Royal  Medical  and  Chi- 
rurgical  Society  of  London  on  five  cases  of  a  general  disease  of  the  bones  to 
which  he  gave  the  name  of  osWitis  dttfomuuui.  The  most  marked  features 
of  the  disease  are  the  following.  It  begins  after  middle  life,  and  runs  an  ex- 
tremely slow  course,  lasting  even  as  long  as  twenty  years  without  affecting  the 
general  health  to  any  appreciable  degree.  "The  disease  affects  most  fre- 
quently the  long  bones  of  the  lower  extremities  and  the  skull,  and  is  usually  sym- 
metrical. The  bones  enlarge  and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved.  The  spine  may  sink  and  seem  to  shorten  with 
greatly  increased  dorsal  and  lumbar  curves  ;  the  pelvis  may  become  wide  ;  the 
necks  of  the  femora  may  become  nearly  horizontal,  but  the  limbs,  however 
misshapen,  remain  strong,  and  fit  to  support  the  trunk.**  The  skull  may 
become  enormously  thickened,  yet  this  never  gives  rise  to  any  signs  of  pressure 
on  the  brain.  The  disease  is  accompanied  by  obscure  pains,  not  especially 
noctumaL  It  has  no  connection  with  syphilis,  gout,  or  rheumatism.  In 
three  out  of  the  five  cases  recorded,  sarcomata  of  bone  appeared  late  in  life. 
The  bones  examined  after  death  show  changes  evidently  of  an  inflammatory 
character.  The  skull  is  uniformly  thickened,  but  in  the  long  bones  the 
compact  tissue  is  chiefly  affected.  The  thin  layer  of  compact  bone  on  the 
articular  surface  is  thickened  and  encroaches  on  the  canoellous  tiaiae.  The 
thickened  bone  is  soft  and  spongy,  its  snbttaaoe  is  Terj  vaaoolar,  and  its 
surface  is  grooved  with  lines  for  the  veoels  of  the  pcrioateom.  Neither  the 
periosteum  nor  the  medulla  present  any  marked  change. 
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Microscopic  eiainination  of  one  of  Sir  James  Paget'a  cases  by  H.  T.  Bntlin 
oonfirmed  the  opinion  that  the  disease  is  inflatnmatoiy.  He  says :  "  The  whole 
microsoopic  architectare  of  the  bone  bad  been  altered ;  the  stracture  ap- 
peared to  have  been  ahnost  entirely  removed  and  laid  down  afresh  on  a 
different  plan  and  in  a  lai^r  mould."  The  enlarged  Haveisian  canals  contained 
a  tiasne  closely  resembling  that  found  in  ordinary  rare^n^  osteitis,  bnt  more 
fibrillar,  and  containing  fewer  cells.  In  some  of  the  canals  the  process  of 
destniction  was  evidently  progressing,  Howahip's  lacnnse  with  osteoclasts 
(p.  262)  being  seen,  while  in  other  parts  new  bone  was  being  formed  as  was 
shown  by  the  presence  of  osteoblasts  Beyond  this  there  is  no  evidence  to 
show  the  exact  nature  or  causes  of  this  disease.  No  treatment  seems  to  be  of 
any  uae. 

□HBOmO    ABBOBU    OW  BOSS. 

OiTonto  •bscMSMi  In  bona  are  usually  met  with  in  the  cancellous  tissue,  and 
occur  with  special  frequency  in  the  head  and  lower  end  of  the  tibia.  The  abscess 
forms  as  the  result  of  rarefying  osteitis  of  a  localized  portion  of  the  cancellous 
tissue  (p.  2C2).     This  process  continues  till  the  bony  cancelli  are  completely 
destroyed.     Subsequently  the  inflammatory  products  undergo  fatty  degenera- 
tion and  soften,  forming  thick  curdy  fluid  containing  few  recognizable  pus- 
ccUs  and  lai^  quantities  of  fatty  debris.  The  process  may  continue  gradually  to 
extend,  and  may  thus  undermine  the  contiguous  cartilage,  and  eventually  the 
abscess  may  burst  into  the  neighbouring  joint  (Fig. 
500).    The  tendency  for  the  pus  to  burrow  iu  this 
direction  is  increased  by  the  want  of  formation  of  any 
new  bone  beneath  the  cartilage,  while  it  readily  takes 
plaoe  under  the  periosteum.    In  young  subjects,  before 
the  onion  of  the  epiphyses,  the  pus  commonly  finds 
its  way  to  the  surfaces  through  the  soft  tissue  between 
the  epiphysis  and   the  diaphysis.     Very  frequently, 
however,  the  disease  becomes  excessively  chronic  The 
absceas  is  then  of  small  size  and  deeply  seated  in  the 
cancellous  tissoe.    The   inflammation   in    the  bone 
immediately  surrounding  the  cavity  in  these  coses 
often  aasmnea  the  osteoplastic  form,  and  the  collec- 
tion of  pns  becomes  surrounded  by  a  wall  of  exces- 
sively dense  hard  bone,  and  in  this  state  it  may 
remain  unchanged  for  many  months  or  even  years. 
The  irritation   caused  by  the  presence  of  the  pus 
OBually  gives  rise  to  chronic  inflammatoiy  changes  in 
the  neighbouring  compact  tissue  and  periosteum.    These  assume  the  form  de- 
scribed in  the  previous  page  as  "  chronic  osteitis  and  periostitis,"  and  pro- 
dnoe  considerable  general  enlargement  of  the  affected  end  of  the  bone. 
Chronic  abscesses  have  been  occasionally,  but  more  rarely,  met  with  in  the 
medullary  canal. 

The  quantity  of  pus  contained  in  a  chronic  abscess  of  bone  is  usually 
very  small,  amounting  to  one  or  two  drachms,  bnt  Stanley  has  recorded  cases 
in  which  an  ounce  or  more  was  found. 

It  may  happen  that  degeneration  of  the  inflammatory  products  or  suppura- 
tion may  take  place  before  the  rarefying  process  has  advanced  far  enough  to 
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oause  complete  destraction  of  the  canoelloas  tissae.  The  undeetroyed  bone 
then  peridieBy  becomes  separated  from  the  sorronnding  parts,  and  lies  loose 
in  the  oavity  of  the  abscess. 

In  some  cases  abscess  of  bone  is  associated  with  chronic  osteitis  of  a  con- 
siderable portion  or  the  whole  of  the  shaft,  the  bone  becoming  greatly  enlarged, 
thickened,  and  generally  diseased  from  end  to  end.  Fig.  502  is  a  representa- 
tion of  a  section  of  the  tibia  in  such  a  state  of  combined  suppuration  and 
inflammatory  hypertrophy,  removed  by  amputation  from  a  woman  who  had 
suffered  for  23  years  from  the  disease.  In  such  cases,  amputation  or  excision 
is  the  sole  means  of  relief. 

The  Causes  of  Chronic  Abscess  of  Bane  arc  often  somewhat  doubtful.  It 
occurs  almost  exclusively  in  scrofulous  subjects,  and  there  can  be  no  doubt 
that  the  immediate  cause  in  a  large  proportion  of  cases  is  the  deposit  of 
tubercle  in  the  medulla  of  the  cancellous  tissue.  This  sets  up  inflammation 
around  it  and  finally  softens  in  the  same  way  as  in  other  parts.  In  some 
cases  the  disease  arises  apparently  from  injury. 

The  Symptoms  of  chronic  abscess  of  bone  are  usually  of  the  following 
character.  The  patient,  after  the  receipt  of  an  injury,  perhaps,  has  noticed 
that  at  one  spot  the  affected  bone  has  become  swollen  and  painful ;  the  skin 
covering  it  preserves  its  natural  colour  in  the  majority  of  cases,  but  in  some 
instances  becomes  red,  glazed,  and  oedematous  ;  the  pain,  which  is  of  a  lan- 
cinating and  aching  character,  is  usually  remittent,  often  ceasing  for  days^ 
weeks,  or  months,  and  then  returning,  under  the  influence  of  veiy  trivial 
causes,  with  its  original  severity.  It  is  especially  troublesome  at  night,  and 
is  always  associated  with  a  degree  of  tenderness  of  the  part ;  and  indeed,  in 
the  intervals  of  its  accession,  it  will  be  found  on  careful  examination  that 
there  is  always  one  tender  spot  in  the  enlarged  and  indurated  bone.  The 
long  persistence,  for  years  perhaps,  of  these  signs  will  usually  point  to  the 
existence  of  a  small  circumscribed  abscess  under  the  thickened  wall  of  the 
bone.  It  must  be  borne  in  mind,  however,  that  the  same  local  symptoms  may 
be  induced  by  four  conditions :  1.  By  a  chrome  abscess  without  necrosis. 
2.  By  the  inclusion  of  a  small  piece  of  dead  bone  surrounded  by  pus  within  a 
dense  and  impervious  casing.  3.  By  simple  chronic  osteitis  and  periostitis 
(p.  271),  without  suppuration  or  necrosis  ;  and,  4.  By  the  growth  of  a  cystic 
or  other  tumour  within  the  bone.  For  all  practical  purposes  the  diagnosis  is  of 
little  consequence,  as  the  operative  treatment  is  the  same,  whether  the  symptoms 
arise  from  the  confinement  of  a  few  drops  of  pus  or  from  the  inclusion  of 
necrosed  bone,  and  the  diagnosis  of  the  presence  of  a  tumour  can  often  be 
made  only  by  a  similar  operation. 

The  danger  of  chronic  abscess  of  the  end  of  a  long  bone  will  greatly  depend 
on  its  proximity  to  Ihe  articular  sur&ce.  If  near  this,  it  will  probably  lead 
to  perforation  of  the  cartilage,  so  that  the  pus  enters  the  joint,  which  then 
becomes  acutely  inflamed  and  often  destroyed. 

If  the  chronic  abscess  be  situated  in  the  diaphysis  near  the  junction  of  the 
epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  occur.  The  surrounding 
bone  simply  becomes  thickened ;  and  though  the  health  may  suffer  from  the 
constant  wearing  'pain,  the  joint  is  not  in  peril,  and  rdicf  may  readily  be 
given  by  operaticin. 

Treatment. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the  dense 
osseous  structure  overlying  it  by  any  process  analogous  to  the  pointing  and 
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diachai^  of  an  abscess  in  the  soft  parts,  it  becomes  necessaiy  for  the  Snrgeon 

to  open  np  a  vent  for  the  pas.    This  may  be  done  either  by  linear  osteotomy 

or  by  the  trephine.    In  some  cases  simple  linear  osteotomy,  as  described  at 

p.  272,  may  be  practised ;  but  shonld  the  bone  be  mach  thickened  and  the 

oneons  Btracturea  greatly  indurated,  the  trephine  is  the  best  instniment  to  nse 

for  opening  the  abscess.    The  proper  way  of  doing  this  has  been  pointed  out 

by  Qneanay  and  Brodie.    It  consists  in  trephining  the  bone,  so  as  to  make  an 

aperture  for  the  exit  of  the  pus.     So  soon  as  a  vent 

has  been  given  to  the  pus,  which  is  naually  cheesy, 

the  patient  will  experience  great  and  permanent 

relief.     In  performing  this  operation,   there   are 

several  points  that  deserve  special  attention.    The 

limb  having  been  made  bloodless  by  Esmarch's 

method,  the  bone  must  be   exposed  by  a  T-  or 

V-shaped  incision,  made  over  the  spot  which  has 

been  foaad  to  be  uniformly  tender  on  pressore  : 

and  to  this  the  trephine  should  be  implied.    The 

trephine  should   have  a  small  and  deep   crown 
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of  the  size  and  shape  represented  in  Fig.  501 ;  and  it  is  well  always  to  be 
provided  with  two  inatmments  of  the  same  shape  and  size  that  will  exactly 
fit  the  tame  hole,  lest  one  become  disabled  by  the  density  and  hardness  of  the 
oMeoni  case,  as  I  have  seen  happen.  When  the  trephine  has  penetrated  to  a 
sufficient  depth,  the  button  of  bone  may  be  removed  by  means  of  an  elevator  ; 
bat  care  shonld  be  taken  not  to  perforate  the  whole  thickDesa  of  the  bone. 
The  diseased  cavity  will  very  commonly  at  once  be  opened  in  this  way,  a  small 
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quantity  of  pas  escaping,  which  may,  if  the  limb  be  not  bloodless,  be  readily 
overlooked,  as  it  is  carri^  away  in  streaks  with  the  blood,  which  flows  freely 
from  the  cat  bone.  Shonld  no  pas  escape,  perhaps  a  portion  of  dead  bone 
may  be  exposed ;  if  so,  it  mast  be  removed  with  a  goage.  Bat  if  neither  of 
these  conditions  be  found,  the  Snrgeon  mast  not  be  disappointed,  bat  pierce 
the  neighboaring  osseons  tissne  in  different  directions  by  means  of  a  perfora- 
tor, when  pertiaps  the  abscess  will  be  opened  ;  shonld  it  not  be  so,  the  patient 
will  still  in  all  probability  be  materially  benefited  by  the  removal  of  the  circle 
of  bone,  and  the  consequent  relief  to  the  compression  of  the  osseons  tissae. 

The  operation  shonld,  if  possible,  be  performed  with  antiseptic  precautions. 
The  cavity  shonld  be  thoroughly  cleaned  with  a  small  piece  of  sponge  soaked 
in  some  antiseptic  solution  (as  chloride  of  zinc,  gr.  xx.  to  3j.)»  in  order  to 
remove  any  fragments  of  necrosed  bone  or  saw-dust.  It  may  then  be  dressed 
with  any  eiBcient  antiseptic  dressing.  Among  the  best  are  carbolic  gauze, 
and  absorbent  iodoform  or  salicylic  wool.  The  dry  wool  dressings  may  be  left 
unchanged,  if  all  goes  on  well,  for  a  week  or  even  a  month  if  no  discharge 
soaks  through.  If  decomposition  can  be  prevented  the  cavity  often  becomes 
filled  with  a  blood-clot  into  which  the  granulation-tissue  rapidly  sprouts  from 
the  surrounding  bone  until  in  two  or  three  weeks  it  may  be  completely  closed. 
If  the  cavity  becomes  filled  with  septic  discharges  the  process  of  healing  is 
much  delayed.  Subsequently  the  granulation-tissue  develops  into  bone  and 
the  limb  recovers  its  former  strength  and  utility. 

BXVFUBS    BBPTIO    OBTSOICYBIiZTZS. 

Difltase  acute  inflammation,  ending  in  suppuration  of  the  medullary  tissue 
of  a  bone,  may  arise  as  a  consequence  of  open  injuries,  such  as  compound 
fractures  or  amputations,  or  occur  as  an  acute  disease  arising  without  evident 
cause.  I  shall  here  deal  only  with  the  former  condition,  the  latter  being  most 
conveniently  considered  when  discussing  the  disease  commonly  known  in  this 
country  as  ^  acute  necrosis.** 

Acute  septic  osteomyelitis  was  formerly  a  common  consequence  of  injuries 
by  which  the  medullary  canal  was  opened,  such  as  compound  fractures  or  am- 
putations, and  it  was  also  often  met  with  when  the  cancellous  tissae  only  was 
implicated,  as  in  excision  of  the  knee.  Ck>mpound  fissured  fractures  |of  the 
long  bones,  such  as  result  from  gun-shot  wounds,  are  specially  prone  to  be 
followed  by  it.  The  condition  is  essentially  connected  with  decomposition  of 
the  discharges  of  the  wound  through  which  the  bone  has  been  exposed,  and 
more  especially  with  the  presence  of  septic  matter  pent  np  in  contact  with  the 
open  medullary  canal  or  cancellous  tissue.  The  improved  treatment  of  wounds 
and  the  use  of  antiseptics  has  now  almost  abolished  the  disease  in  civil 
though  it  still  retains  its  hold  in  militaiy  practice. 

In  certain  very  rare  cases  difibse  osteomyelitis  has  been  met  with  as  the 
result  of  subcutaneous  injuries.  In  the  majority  of  these  cases  it  formed 
a  secondary  effect  of  general  blood-poisoning  from  a  foul  wound  on  some 
other  part  of  the  body.  That  this  is  the  most  probable  explanation  of  these 
cases  is  shown  by  the  fact  that  simple  fractures  can  be  made  to  suppurate  in 
animals,  and  osteomyelitis  can  often  be  induced  in  the  injured  bone  by 
injecting  septic  matter  into  the  blood-stream. 

The  pathology  of  the  process  is  not  difficult  to  understand.  If  septic 
matter  be  pent  up  in  the  deep  parts  of  a  wound  in  contact  with  the  opened 
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canoeUons  tissue  or  the  medullary  cana!,  the  prodacts  of  decomposition  will 
readily  difiFnse  themselves  into  the  soft  medullary  tissue.  This  becomes  acutely 
inflamed,  and  pus  is  rapidly  formed,  or  owing  to  the  confined  space  in  which 
the  medullary  tissue  is  contained,  the  inflammatory  swelling  may  arrest  the 
circulation  and  cause  gangrene.  Whether  it  ends  in  gangrene  or  suppuration 
the  products  of  the  inflammation  in  their  turn  decompose,  and  thus  the  pro- 
cess rapidly  spreads  throughout  the  medullaiy  tissue.  Simple  putrefaction  is 
thus  sufficient,  in  most  cases,  to  explain  the  phenomena  of  diffuse  osteomye- 
litis, without  supposing  that  any  specific  virus  is  present.  It  is  probable, 
however,  that  in  many  cases  the  wound  is  really  infected  with  some  specific 
vims  analogous  to  that  of  difiuse  phlegmonous  erysipelas  or  spreading  gangrene, 
for  diffuse  osteomyelitis  may  attack  several  patients  in  one  ward  at  the  same 
time,  and,  in  fact,  is  predisposed  to  by  all  those  conditions  which  have  already 
been  described  as  influencing  the  occurrence  of  other  infective  processes  in 
wounds.  The  pus  and  gangrenous  medulla  are  always  found  to  contain  micro- 
scopic organisms,  but  they  are  not  uniform  in  character.  The  process  is 
often  accompanied  by  offensive  decomposition  and  blackening  of  the  gan- 
grenous-tissues from  the  generation  of  sulphuretted  hydrogen.  Septic  osteo- 
myelitis is  one  of  the  most  common  causes  of  embolic  pyssmia.  The  con- 
nection between  these  conditions  has  been  specially  pointed  out  by  Sir 
Joseph  Fayrer,  who  has  had  abundant  opportunities  of  studying  the  disease 
in  India.  The  frequency  with  which  pyaemia  follows  this  affection  is  due 
to  the  fact  that  the  veins  of  bone,  lying  as  they  do  in  rigid  canals,  do  not 
readily  coUapse,  a  condition  highly  favourable  to  the  extension  of  throm- 
bosis. The  thrombi  thus  formed  become  impregnated  with  the  products 
of  the  unhealthy  process,  disintegrate,  and  are  washed  on  into  the  blood- 
stream, causing  centres  of  suppuration  wherever  they  lodge.  It  is  this  that 
makes  septic  osteomyelitis  a  most  dangerous  disease,  frequently  proving  fatal. 
There  is,  in  fact,  a  triple  pathological  sequence  of  osteomyelitis,  osteo-phlebitis 
and  pysemia,  which  is  of  a  marked  character. 

Fat-embolism  has  been  observed  in  many  cases  of  acute  osteomyelitis, 
the  liquid  fat  from  the  broken  down  marrow  being  forced  into  the  vessels 
or  lymphatics  by  the  pressure  of  the  inflammatory  exudation.  If  the  emboli 
are  impregnated  with  the  products  of  decomposition,  they  may  give  rise  to 
abscesses  in  distant  parts  where  they  lodge. 

If  the  patient  escape  the  dangers  of  pyaemia,  the  disease  almost  invariably 
leads  to  more  or  less  extensive  necrosis  affecting  chiefly  the  inner  layer  of  the 
compact  tissue.  The  long  sequestra  so  frequently  removed  from  stumps, 
especially  after  amputation  of  the  thigh,  are  the  result  of  this  process  (see 
Vd.  I.,  p.  71). 

After  death,  the  appearances  presented  by  the  inflamed  bone  will,  if  it  have 
been  the  seat  of  compound  fracture,  be  usually  most  marked  in  the  upper  frag- 
ment ;  if  it  have  been  the  seat  of  amputation  or  excision,  they  will  extend 
throng  the  whole  of  the  bone  that  is  left.  They  are  as  follows.  The  periosteum 
and  outer  snr&ce  of  the  bone  will  appear  to  be  slightly  injected.  On  making 
a  longitudinal  section  of  the  bone,  the  part  that  is  inflamed  will  be  found  to 
present  the  following  appearances.  The  medullary  canal  is  flUed  with  pus  or 
a  reddish  pnriform  fluid,  often  abominably  offensive  ;  the  medulla  is  swollen, 
softy  pulpy,  of  a  deep  red  or  reddish-brown  colour ;  the  compact  bone  has  a 
pinkish  tinge,  and  the  cancellous  osseous  structure  is  often  of  a  bright  rosy  hue 
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In  a  case  of  oompoiind  fracture,  the  contrast  between  the  deep  coloration  of 
the  inflamed  portion  of  bone  and  the  naturally  pallid  appearance  presented  by 
that  which  is  not  diseased,  and  more  particularly  the  deep  red  hue  of  the 
medulla  in  the  one,  and  the  pale  yellowish  waxy-looldng  fat  filling  the  medullary 
canal  in  the  other,  is  most  striking  and  remarkable.  Fayrer  describes  the 
medullaiy  canal,  in  advanced  stages  of  the  disease,  as  being  filled  with  a  mass 
of  dead  blackened  medulla,  dihrk  of  bone,  and  pus. 

Symptoms. — In  acute  osteomyelitis,  after  an  injury  to  or  an  operation 
inyolving  the  bone,  the  limb  swells,  with  deep*seated  severe  aching  pain  and 
much  tendemesB.  Abscesses  form  often  unconnected  with  the  original  wound,  and 
proflise  suppuration  is  established.  The  suppuration  may  amount  to  many 
ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark-coloured  and  fetid. 
The  soft  parts  retract  from  the  bone,  and  this  where  exposed  is  dry,  yellow 
and  dead,  being  denuded  of  periosteum.  Septic  infiammation  and  suppuration 
of  the  diploe  are  not  nnoonmion  in  head  injuries.  In  such  cases  the  scalp  is 
swollen,  the  periosteum  loosened  from  the  bone,  and  the  outer  table  dry  and 
bare*  If  the  outer  table  be  cut  away  after  death,  the  red  diploe  will  be  found 
infiltrated  by  oflTensive  pus. 

The  eonsHhUwnal  sympUnns  are  those  of  severe  septic  fever.  The  tempera- 
ture is  seldom  below  IDS'*  F.  In  many  cases  the  symptoms  soon  become  those 
of  acute  pyaemia.  If  the  patient  escapes  pyaemia  the  fever  subsides,  and 
subsequent  symptoms  are  merely  those  dependent  upon  the  presence  of  the 
necrosed  bone. 

Treatmemt  consists  in  supporting  the  patient's  constitutional  powers  by 
a  tonic  and  stimulating  regimen,  and  by  scrupulous  attention  to  hygienic 
rules. 

The  less  acute  forms  of  the  disease  call  for  no  treatment  beyond  attention 
to  cleanliness  while  the  sequestra  are  becoming  loose  enough  for  removal. 

In  the  more  acute  forms  which  threaten  to  terminate  in  pyaemia,  nothing 
can  be  done  so  far  as  the  affected  bone  is  concerned,  except  its  removal ;  but 
whether  this  should  be  done  in  the  continuity  of  the  bone  or  at  a  higher  joint, 
is  a  question  on  which  different  opinions  are  entertained  among  surgical 
authorities.  If  an  operation  be  performed  upon  the  continuity  of  a  bone 
affected  with  difibse  suppuration  in  the  medullary  canal,  the  septic  inflamma- 
tion will  most  likely  recur  in  the  part  of  the  bone  which  is  left.  Hence,  if 
secondary  amputation  of  an  injured  limb  should  be  rendered  neoessaiy,  the 
bone  being  affected  with  osteomyelitis,  it  is  strongly  urged  by  some  Surgeons, 
especially  by  J.  Bonx,  that  the  operation  should  be  performed  at  some  joint 
above  the  injured  and  diseased  bone,  in  preference  to  amputation  through  its 
continuity.  Roux,  who  had  extensive  experience  in  the  Italian  war  of  1859, 
sucoessfuUy  disarticulated  the  thigh  at  the  hip-joint,  in  four  cases  of  osteo- 
myelitis consequent  on  gunshot-injuries  of  the  lower  end  of  the  femur.  Of  22 
cases  in  which  he  performed  secondary  disarticulation  of  other  joints  for  osteo- 
myelitis, all  recovered ;  whereas  every  soldier  died,  whose  limb  wtm  secondarily 
amputated  through  the  continuity  of  the  injured  bone  after  the  battles  of 
Magenta,  Hontebello,  Marignano,  and  Solferino.  On  the  other  hand,  Larrey 
did  not  consider  disarticulation  absolutely  indispensable,  even  in  cases  of 
acute  osteomyelitis;  and  Longmore  has  met  with  cases  in  which  recover)* 
has  followed  the  simple  removal  of  portions  of  dead  bone — the  disease  in 
these  instances  having  aaramed  a  chronic  form.    Fayrer  advises  that,  where 
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osteomjelitiB  is  suspected  to  be  present  in  a  stnmp  after  amputation,  the 
medulla  should  be  examined  by  a  probe.  If  this  soon  impinge  on  healthy 
bleeding  medulla,  the  Surgeon  may  wait  for  the  efforts  of  nature  to  throw  off 
the  diseased  bone ;  if,  on  the  other  hand,  the  probe  encounter  only  dead  bone 
and  pnsy  then  the  sooner  amputation  is  performed,  the  better. 

The  special  danger  in  osteomyelitis  consists  in  the  tendency  to  the  super- 
vention of  osteophlebitis  and  pysBmia;  and,  in  deciding  upon  the  amputa- 
tion or  exarticulation  of  a  bone  thus  affected,  it  is  of  the  first  importance  not  to 
delay  the  operation  until  pysemic  symptoms  have  set  in.  There  is  a  period 
between  the  development  of  the  local  inflammation  and  the  constitutional 
pyaemia,  which  it  is  most  important  not  to  allow  to  slip  by.  During  this 
period  the  patient  is  affected  by  surgical  fever,  but  there  are  no  rigors.  If  once 
the  characteristic  rigors  and  the  high  temperature  and  profuse  sweats  of 
pyaemia  have  set  in,  I  believe  that  operation  can  be  of  no  use,  as  the  patient 
will  certainly  perish  fix)m  seoondaiy  deposits  or  general  blood-poisoning.  But, 
before  rigors  have  occurred,  the  amputation  may  be  done  with  a  good  prospect 
of  success.  The  unsucoessfiil  results  of  the  treatment  of  this  disease  renders 
it  aQ  the  more  imperatively  necessary  to  prevent  it  by  the  adoption  of  efScient 
antiseptic  dressing  and  proper  attention  to  the  hygienic  surroundings  of  the 
patient.    But  in  military  practice  this  is  not  always  possible. 

It  has  been  suggest^  instead  of  amputating  at  once,  to  scoop  out  the 
medulla  with  a  sharp  spoon  and  to  introduce  iodoform  into  the  canal. 
Perkowski  has  recently  recorded  8  cases  in  which  he  carried  out  this  treat- 
ment when  the  symptoms  of  osteomyelitis  had  set  in  after  amputations.  In 
thiee  the  whole  of  the  medullary  canal  remaining  was  scraped  out,  and  in  the 
other  five  a  length  of  from  1^  to  8  inches  was  treated  in  this  way ;  all 
leooveied  without  pyaemia.  The  treatment  certainly  deserves  a  trial  when 
amputation  is  for  any  reason  unadvisable. 

A0X7TS  mOBOBZB. 

Acute  Necrosis  is  an  acute  infective  inflammation  almost  exclusively  met 
with  before  the  growth  of  the  skeleton  has  completely  ceased.  The  affection 
is  known  by  many  other  names,  such  as  acute  diffuse  periostitis,  infective 
periostitis^  infective  periostitis  and  osteomyelitis,  acute  infective  osteo- 
myelitis, acute  suppurative  epiphysitis,  necrosial  fever  and  bone-typhus ;  but 
the  term  ^  acute  necrosis"  is  perhaps  the  best  in  the  present  state  of  our  faiow- 
ledge,  as  it  does  not  imply  any  theory  as  to  the  exact  nature  of  the  disease  and 
the  starting  point  of  the  inflammation. 

Symptoms. — ^A  typical  case  of  acute  necrosis  presents  the  following  i^mptoms. 
The  patient  is  usuaDy  a  child  below  the  1^  of  puberty,  and  most  commonly  a 
male.  He  is  often  strumous  and  usually  in  somewhat  feeble  health,  possibly 
the  result  of  a  recent  attack  of  some  acute  specific  disease,  as  scarlet  fever  or 
measles.  There  is  in  most  cases  a  history  of  some  slight  injury,  but  this  is 
by  no  means  constant  The  attack  begins  with  a  sudden  invasion  like  that  of 
a  specific  fever.  There  is  high  temperature,  often  reaching  lOd""  F.  or  even 
hi^er,  occasionally  with  a  rigor.  Headache,  loss  of  appetite,  thirst,  and  some- 
times vomiting  or  diarrhoea  are  present.  At  first  the  local  affection  may 
escape  observation,  and  such  cases  are  not  unfrequently  mistaken  at  the  com- 
mencement for  one  of  the  acute  specific  diseases.  By  the  second  or  third  day, 
however,  the  local  symptoms  become  manifest.    The  parts  covering  one  of  the 
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long  bones,  most  commonly  the  tibia,  femnr  or  humeroB,  are  found  to  be 
swollen  and  acutely  tender.  At  first  the  skin  is  pale,  but  it  soon  becomes 
reddened.  By  the  fourth  or  fifth  day,  or  sometimes  not  till  the  end  of  a  week, 
distinct  fluctuation  is  recognized,  often  extending  over  the  whole  of  the  shaft 
of  the  affected  bone.  At  this  time  on  moving  the  limb,  distinct,  though 
somewhat  soft  crepitus  may  be  felt,  and  it  will  then  be  found  that  one,  or  some- 
times both  the  epiphyses  may  be  loosened  from  the  diaphysis.  As  a  rule  the 
joints  escape,  but  occasionally  one  or  both  of  the  articulations  into  which  the 
bone  enters  become  distended  with  fluid.  If  at  this  stage  an  incision  be 
made  into  the  swollen  parts  down  to  the  bone,  a  large  quantity  of  pus  escapes, 
and  on  inserting  the  finger  the  greater  part  of  the  diaphysis  may  be  felt  to  be 
denuded  of  its  periosteum.  All  this  time  the  febrile  disturbance  persists,  and 
by  the  end  of  a  week  may  assume  the  ordinary  characters  of  py»mia. 
Symptoms  of  pneumonia,  pleurisy  and  pericarditis  may  supervene  and  death 
take  place  before  the  abscess  has  been  opened.  The  disease  does  not,  however, 
always  run  this  typical  course.  The  following  are  the  chief  modifications  met 
with.  The  threatened  suppuration  in  some  very  rare  cases  does  not  take 
place.  The  inflammation  of  the  periosteum  gradually  subsides  in  intensity, 
and  assumes  the  osteoplastic  form.  A  case  of  this  kind  occurred  lately  in 
University  College  Hospital  in  a  youth  aged  about  1 9.  No  suppuration  took  place, 
the  acute  symptoms  rapidly  subsided,  and  the  femur  became  gradually  enlarged 
to  more  than  double  its  natural  size  throughout  the  whole  shaft,  from  forma- 
tion of  new  bone  under  the  periosteum.  In  other  cases,  although  pus  forms 
early,  the  extent  to  which  the  periosteum  is  raised  from  the  bone  is  more 
limited,  being  confined  to  one  end  or  the  middle  of  the  shaft.  In  these  cases  the 
course  of  the  disease  is  usually  less  acute,  and  the  abscess  may  become  localized 
and  gradually  point  towards  the  surface.  Separation  of  the  epiphyses  is  by 
no  means  a  constant  occurrence  ;  the  younger  the  patient  the  more  likely  it  is 
to  occur.  Billroth  states  that  a  disease  of  exactly  the  same  character  may 
occur  in  adults,  but  this  is  somewhat  doubtfiiL 

Vtttliology. — ^Much  difference  of  opinion  still  exists  as  to  the  exact  nature 
of  this  disease  and  its  point  of  origin.  Holmes,  and  with  him  most  English 
Surgeons,  regard  it  as  an  acute  diftase  inflammation  commencing  in  the 
periosteum.  Dent  and  others  have  published  cases  proving  that  at  any  rate 
it  often  arises  in  this  way.  In  Germany  and  France  it  is  more  commonly 
described  as  acute  osteo-myelitis,  and  is  believed  to  commence  in  the  medulla. 
There  is  no  doubt  that  in  fiital  cases  it  is  very  common  to  find  the  medulla 
inflamed  and  ofl^en  suppurating,  but  this  is  by  no  means  constant,  and  in 
many  cases  at  least  is  evidently  secondary.  In  a  case  which  lately  occurred  in 
University  College  Hospital,  a  section  of  the  bone  showed  the  medulla  to  be 
inflamed  on  one  side  only,  in  contact  with  the  part  of  the  compact  tissue 
which  was  denuded  of  its  periostemn,  the  remainder  of  the  marrow  being 
perfectly  healthy.  The  inflanunation  was  evidently  of  a  more  recent  date 
than  that  of  the  periosteum.  Others  have  supposed  that  the  compact  tissue 
is  primarily  affected,  but  of  this  there  is  no  evidence.  That  the  inflammation 
is  infective  in  character  is  shown  by  its  tendency  to  spread,  and  by  the  fre* 
quency  with  which  it  is  followed  by  pysBmia,  even  before  the  abscess  has  been 
opened.  Micro-organisms  have  been  repeatedly  demonstrated  in  the  pus  when 
first  evacuated,  but  no  specific  form  has  yet  been  proved  to  be  invariably 
associated  with  the  disease.    The  hypothesia  suggested  as  an  explanation  of 
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the  afiection  is^  that  it  is  due  to  a  specific  viros  entering  the  blood  from  with- 
out, and  finding  the  nidus  for  its  development  in  the  vascular  growing  tissue 
beneath  the  periosteum,  or  in  the  layer  of  cartilage  between  the  shaft  and  the 
epiphyses,  the  determining  cause  of  the  local  outbreak  being  in  most  cases 
some  slight  injury  with  extravasation  of  blood.  The  pus,  when  first  let  out, 
is  always  free  from  any  unpleasant  odour.  The  rapid  extension  of  the 
i^ppuration  is  partly  due  to  the  infective  nature  of  the  pus  and  partly  to  the 
fiict  that  it  is  pent-up  beneath  the  dense  fibrous  layer  of  the  periosteum. 

B«ralts. — Aa  the  name  "  acute  necrosis  *'  implies,  the  disease  almost  in- 
variably results  in  more  or  less  extensive  death  of  the  compact  tissue.  The 
extent  of  the  necrosis  by  no  means  necessarily  correspo^ids  to  the  area  from 
which  the  periosteum  has  been  raised  by  the  pus,  for  after  this  has  been 
evacuated,  the  membrane  may  adhere  again  to  a  considerable  extent,  and  the 
connection  between  its  vessels  and  those  of  the  bone  be  re-established.  In  a 
case  lately  in  University  College  Hospital  the  tibia  was  felt  to  be  bare  from 
one  end  of  the  shaft  to  the  other,  yet  after  free  incisions  were  made  no 
necrosis  followed,  except  over  an  area  of  about  one  square  inch  near  the  lower 
end.  The  afterrhistory  of  the  dead  bone,  the  process  of  separation  of  the 
sequestrum  and  repair,  will  be  fully  described  with  necrosis  in  general. 

IMagaocui. — Before  the  local  symptoms  become  evident,  especially  in  fat 
children,  the  disease  is  easily  mistaken  for  one  of  the  acute  specific  fevers* 
So  likely  is  this  to  happen,  that  in  cases  of  sudden  severe  febrile  disturb- 
ance of  doubtful  nature  in  children,  the  bones  should  always  be  examined. 
When  the  swelling  sets  in,  it  may  be  mistaken  for  phlegmonous  erysipelas  or 
oeUnlitis,  but  these  conditions  are  rare  in  childhood.  When  pus  is  suspected, 
a  puncture  should  be  made  with  a  grooved  needle  or  an  aspirator,  by  which  the 
diagnosis  can  usually  be  cleared  up. 

VfeogBiwis. — The  prognosis  of  acute  necrosis  is  always  grave,  but  as  Billroth 
points  out,  it  is  probably  not  so  fatal  as  hospital-statistics  would  make  it 
appear.  The  milder  cases,  in  which  the  extension  of  the  inflammation  is 
limited,  are  often  treated  at  home,  and  come  under  hospital  treatment  only 
at  a  later  period,  for  removal  of  the  sequestra.  In  fact,  the  great  majority 
of  cases  of  extensive  necrosis  of  the  long  bones  in  young  subjects  are  the 
result  of  this  disease. 

TrMitaMttt. — The  only  treatment  is  to  cut  down  upon  the  bone  and  let  out 
the  pus  from  beneath  the  periosteum  at  the  earliest  possible  period.  In  the 
thigh  the  incision  is  best  made  on  the  outer  side,  in  the  leg  in  front, 
over  the  tibia.  The  incisions  must  be  free,  and  if  necessary,  several  may  be 
made.  The  wounds  must  be  well  drained  and  treated  antiseptically.  If  the 
discharges  be  allowed  to  decompose,  the  danger  of  the  patient  will  be  greatly 
increased.  The  result  of  the  treatment  is  usuaUy  immediately  to  relieve  the 
constitutional  symptoms  and  arrest  the  progress  of  the  disease,  but  in  a  certain 
proportion  of  cases  general  infection  may  have  taken  place  before  the  abscess 
was  recognised,  and  the  result  is  then  always  &tal. 

If  after  the  incisions  have  been  made  the  discharge  remains  very  profuse 
and  threatens  to  exhaust  the  patient,  amputation  may  sometimes  be  necessary. 
If  the  shaft  of  the  bone  is  separated  at  each  end  from  the  epiphyses  and  lies 
loose  in  the  cavity  of  the  abscess,  it  becomes  a  question  whether  it  should  be 
removed  at  once  or  left,  in  the  hope  that  it  may  partly  recover  or  may  at  least 
serve  as  a  support  during  the  formation  of  the  new  bone  from  the  periosteum. 
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Nnmerons  cases  have  been  recorded  by  Holmes,  J.  BeU,  Macnamara  and 
others,  in  which  early  remoyal  has  been  practised  with  excellent  results.  New 
bone  is  slowly  formed  from  the  periosteum,  and  after  a  few  months  the  limb 
is  in  most  cases  almost  as  strong  as  before  the  operation.  The  removal  of 
the  bone  can  usually  be  accomplished  by  simply  exposing  it  by  a  free  incision, 
laying  hold  of  it  with  the  lion  forceps  and  twisting  it  out.  In  some  cases  the 
operation  is  facilitated  by  dividing  the  shaft  into  two  pieces  with  a  chain-saw. 
if  the  bone  on  examination  be  found  to  be  firmly  attached  it  should  be  left 
alone.  It  is  only  in  those  cases  in  which  there  is  reason  to  believe  that  the 
whole  diaphysis  is  separated  from  the  periosteum  and  the  epiphyses  that  the 
operation  is  justifiable. 


The  term  CtaimB  has  been  used  with  considerable  laxity,  so  that  it  cannot 
be  said  to  have  any  definite  pathological  meaning.  It  is  in  fact  applied 
to  every  slowly  progressive  ulceration  of  bone  except  that  concerned  in  the 
separation  of  a  sequestrum  fh)m  the  snirounding  Uving  bone.  All  these  pro- 
cesses belong  to  the  class  of  rarefying  inflammations  of  bone,  that  is  to  say, 
the  bony  tissue  is  gradually  absorbed  before  an  advancing  infiammatoiy  new 
growth  proceeding  fit>m  the  vascular  tissue,  either  in  the  medulla  of  cancellous 
bone,  or  in  the  Haversian  canals  of  compact  bone.  These  processes  have 
already  been  described  (pp.  262,  267). 

The  modifications  of  caries  depend  upon  the  cause  of  the  disease,  the  part 
of  the  bone  affected,  and  the  stage  of  the  process  in  which  suppuration,  or 
degeneration  of  the  inflammatory  products  takes  place. 

The  Ofcua—  of  caries  are  very  various.  As  in  all  other  infiammatoiy 
processes  we  have  to  consider,  first,  the  constitutional  or  local  condition  which 
predisposes  the  tissue  to  inflammation,  and  secondly,  the  source  of  irritation 
which  is  the  immediate  cause  of  the  process.  Caries  occurs  most  frequently 
in  strumous  subjects,  in  whom,  as  before  stated  (see  Scrofula,  Vol.  L,  p.  1054), 
inflammation  is  prone  to  be  set  up  by  slight  causes,  and  to  persist.  The 
immediate  cause  of  the  disease  is,  in  many  cases,  an  injury.  This  is  very 
firequently  the  case  when  it  starts  in  the  soft  tissue,  between  the  epiphysis  and 
diaphysis  of  a  growing  bone,  or  in  the  bodies  of  the  vertebrae.  The  persist- 
ence of  the  process  in  these  cases  is  due  chiefly  to  want  of  rest,  the  diseased 
bone  being  constantly  exposed  to  slight  mechanical  injury  whenever  the  part 
is  moved  or  the  weight  of  the  body  is  thrown  upon  it.  That  this  is  the  tme 
explanation  of  many  cases  is  shown  by  the  readiness  with  which  cure  takes 
place  when  the  diseased  part  is  put  at  perfect  rest.  This  is  also  well  illustrated 
in  some  cases  of  disease  of  the  hip-joint,  with  caries  of  the  acetabulum.  If 
dislocation  takes  place,  the  carious  cavity,  being  relieved  from  the  friction  of 
the  head  of  the  bone,  frequently  heals  rapidly.  If  the  cause  of  the  con- 
tinuance of  the  inflammation  be  not  removed  suppuration  fi^qnently  takes 
place. 

Another  veiy  common  cause  of  caries  is  the  deposit  of  tubercle  in  the 
cancellous  tissue  of  bones.  Tubercle  undergoes  the  same  changes  in  bone  aa 
elsewhere ;  it  caseates  early  and  subsequently  softens,  exciting  inflammation 
in  tlie  parts  around  it.  The  observations  of  all  pathologists  during  the  last 
few  years  have  tended  to  prove  that  the  great  majority  of  all  oases  of  caries 
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affecting  the  short  bones  of  the  tarsus  and  the  cancellous  tissue  of  the  heads 
of  the  long  bones  are  dependent  on  the  presence  of  tubercle. 

The  fact  that  Billroth  has  found  cheesy  tubercular  deposits  in  internal 
organs  in  54  per  cent,  of  the  cases  of  caries  examined  by  him  is  a  strong 
confirmation  of  this  view.  He  gives  the  proportions  in  which  these  were  met 
with  in  disease  of  the  different  bones  as  follows:  shoulder- joint,  77*7  per  cent.; 
bones  of  the  chest,  65'5  ;  ankle,  64  ;  knee,  62*6  ;  elbow,  62*3  ;  spine,  56*8  ; 
wrist,  51*2  ;  pelvis,  50'5  ;  hip,  47'5  ;  tibia,  58  ;  skull  and  face,  88'6.  The 
longs  were  most  commonly  affected.  It  is  probable  that  in  many  of  these  the 
general  infection  was  secondary  to  the  disease  of  the  bone,  though  it  is  quite 
posBible  that  in  some  the  reverse  may  have  been  the  case.  In  some  cases  it  is 
possible  that  an  injury  may  serve  as  the  starting  point  of  the  disease,  the 
tubercle  being  deposited  as  a  secondary  complication. 

Syphilitic  caries  has  already  been  described  (see  Syphilis,  Vol.  I,  p.  1117). 
It  affects  most  commonly  the  surface  of  bones  and  is  then  the  result  of  a  soften- 
ing snb-periosteal  gumma.  The  disease  does  not  penetrate  deeply,  but  leaves 
the  surface  rough  and  porous,  and  is  accompanied  by  a  good  deal  of  inflam- 
mation of  the  soft  parts  around  the  affected  bone.  It  occurs  most  frequently 
in  adults  and  is  very  chronic. 

In  all  forms  of  caries  in  which  suppuration  takes  place  as  soon  as  the  result- 
ing abscess  is  opened,  decomposition  of  the  discharges  ensues,  unless  precau- 
tions be  taken  to  prevent  it,  and  the  irritation  caused  by  the  contact  of  the 
septic  matter  with  the  diseased  surface  tends  to  perpetuate  the  chronic  inflam- 
mation and  cause  extension  of  the  destruction  of  the  bone. 

In  wounds  of  joints  caries  may  result  after  destruction  of  the  cartilages  merely 
fW>m  the  combined  irritation  of  the  friction  or  pressure  of  the  articular  surfaces 
against  each  other  and  the  contact  of  septic  matter. 

Caries  may  therefore  be  divided,  according  to  its  cause,  into  simple,  tuber- 
cular and  ^hilitic.  All  these  forms  are  predisposed  to  by  a  scrofulous 
constitution  and  aggravated  by  decomposition  of  the  discharges  when  this 
happens.  It  is  not  always  possible  to  distinguish  clinically  between  the 
different  varieties. 

Caries  is  divided  also  into  ntperfidal^  emlral  or  articular^  according  to  the 
part  of  the  bone  which  it  affects. 

Many  other  terms  are  applied  to  caries,  according  to  the  various  modifica- 
tions which  the  process  may  undergo. 

When  the  inflammatory  new  growth  forms  rapidly  in  the  cancellous  spaces 
which  thus  soon  become  filled  with  vascular  granulation-tissue  before  which 
the  bony  cancelli  waste  away  and  finaUy  disappear,  the  disease  is  termed 
fvmqaixng  caries  or  caries  fungaaa.  This  form  is  common  in  the  short  bones 
and  in  the  epiphyses  of  long  bones.  If  the  morbid  process  reaches  the  cavity 
of  a  joint  the  fhngating  granulation-tissue  sprouts  into  it,  and  spreads  over 
the  cartilages  and  synovial  membrane,  leading  finally  to  complete  destruction 
of  the  articulation  (see  Diseases  of  Joints).  After  reaching  a  certain  degree 
of  development,  lieitty  degeneration  sets  in  in  the  new  tissue,  and  this  is  usually 
followed  by  softening  and  slow  suppuration.  Fungating  caries  is  most  com- 
monly associated  with  the  presence  of  tubercle,  but  it  is  not  yet  proved  that  it 
is  always  so,  or  that  when  tubercles,  with  the  characteristic  bacilli,  are  found  in 
the  fungating  tissue,  they  have  been  the  primary  cause  of  the  process.  When 
the  bone  is  extensively  destroyed,  as  is  frequently  seen  in  the  vertebras. 
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withont  the  fonnation  of  pns,  the  disease  is  termed  dry  caries  or  caries  sicca. 
In  dry  caries  the  grannlation-tissae  may  be  partly  absorbed  and  partly 
developed  into  new  bone,  if  recovery  takes  place  without  the  formation  of 
pns  at  any  stage  of  the  disease.  Thus,  in  many  cases  of  recovery  irom  caries 
of  the  spine  we  find  the  whole  body  of  a  vertebra  has  disappeared,  those 
above  and  below  it  having  come  in  contact  with  each  other  and  become  firmly 
united  by  new  bone  (see  Caries  of  the  Spine).  When  suppuration  takes  place 
the  process  is  usually  slow,  the  result  being  the  formation  of  a  chronic  absces 
with  thick,  curdy  pus,  which  gradually  advances  towards  the  sur&ce.  A 
large  proportion  of  all  chronic  abscesses  met  with  in  surgical  practice  arise 
in  this  way.  When  the  abscess  opens  on  the  surface,  exposing  the  diseased 
bone  to  the  air,  the  process  is  sometimes  spoken  of  as  open  caries. 

It  frequently  happens  that  caseation  of  the  inflammatory  products  or  chronic 
suppuration  takes  place  before  the  cancellous  bone  has  been  completely 
destroyed  in  the  rarefactive  process.  The  unabsorbed  fragments  then  being 
cut  off  from  their  nutrition  perish,  and  we  thus  get  the  condition  known  as 
caries  necrotica  or  necrotic  caries.  The  fr^ments  of  dead  bone  may  be  of 
considerable  size,  forming  large  sequestra  surrounded  by  carious  bone,  or  may 
be  so  small  as  merely  to  give  a  gritty  feel  to  the  degenerated  granuladon-ttsBue 
in  which  they  are  lying.  Caries  necrotica  is  frequently  associated  with 
tubercle. 

General  Ajppearances  of  Carious  Bone, — On  examining  a  macerated  specimen 
of  carious  bone  it  will  be  found  to  be  much  more  porous  and  fragile  than 
natural,  the  cancelli  being  thinned  and  the  spaces  enlarged.  Here  and  there 
cavities  will  be  seen  where  the  cancelli  have  been  completely  destroyed  and  the 
spaces  have  coalesced.  In  these  cavities  loose  pieces  of  dead  bone  may  be 
lying.  A  fresh  specimen  shows  the  following  appearances  proceeding  from  the 
circumference  to  the  centre  of  the  carious  patch.  The  earliest  morbid  change 
is  increased  vascularity  of  the  medullary  tissue,  which  is  redder  than  natural ; 
the  next  change  observed  is  that  the  normal  fatty  or  dark  red  semi-fluid 
marrow  has  become  replaced  by  pink  gelatinous  granulation-tissue,  and  that 
the  cancelli  are  becoming  thinned.  Nearer  the  centre  the  bony  cancelli 
entirely  disappear,  and  the  new  tissue  becomes  opaque  and  pale  yellow  from 
fatty  degeneration.  In  the  centre  it  may  form  a  caseous  mass,  softening 
in  parts  into  a  thick,  curdy,  puriform  fluid.  Even  in  cases  in  which  there 
is  every  reason  to  believe  the  process  is  tubercular,  and  in  which  the  micro- 
scope shows  the  anatomical  appearances  of  the  tubercle  follicles,  grey  granu- 
lations are  seldom  to  be  recognized.  If  they  are  seen  they  are  more  likely 
to  be  found  near  the  circumference  where  they  have  not  yet  been  con- 
cealed by  the  further  inflammatory  changes  around  them.  Caries  necrotica 
presents  the  same  appearances,  with  the  addition  of  fragments  of  dead  bone, 
mixed  with  the  degenerating  inflammatory  products.  If  these  are  decom- 
posing they  will  be  black  or  grey  in  colour  ;  if  not,  they  are  white.  If 
the  process  have  been  very  chronic,  small  patches  of  opaque  white  bone 
may  be  found,  in  which  calcification  has  taken  place  in  the  inflammatory 
products  fiUing  the  cancelli. 

In  simple  or  dry  caries  the  same  appearances  are  found,  but  there  is  no  fiitty 
degeneration.  The  granulation-tissue  maintains  its  pink  gelatinous  appearance 
throughout 

In  all  cases  of  caries  the  neighbouring  periosteum  is  swollen  and  thickened 
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and  new  bone  is  formed  beneath  it.  In  central  carieB  the  compact  tissae  is 
Qsnally  somewhat  rarefied. 

If  Situation  of  Caries. — Billroth  andMenzel  of  Vienna  have  examined  the  question 
of  the  relative  frequency  of  caries  in  different  bones.  In  1,996  cases,  the  numbers 
were  :  skull,  161 ;  facial  bones,  44  ;  vertebral  column,  702  ;  sternum,  clavicle, 
and  ribs,  184  ;  bones  of  shoulder-joint,  28  ;  elbow-joint,  93  ;  wrist  and  hand, 
41 ;  pelvis,  80  ;  hip-joint,  189  ;  knee-joint,  238  ;  ankle-joint  and  foot,  150  ; 
scapula,  4 ;  humerus  (shaft),  18  ;  radius,  2  ;  ulna,  4  ;  femur  (shaft),  31 ;  tibia, 
30  ;  fibula,  2.  A  classification  in  regions  gives  :  head  and  spine,  1091 ;  upper 
limbs,  185  ;  lower  limbs,  720.  Hence  it  appears  that,  while  any  bone  may  be 
affected  with  caries,  it  is  most  frequently  met  with  in  the  short  and  cancellous 
bones. 

SncFTOiCB. — The  symptoms  indicative  of  the  occurrence  of  caries  are  very 
equivocal,  and  are  not  unfrequently,  in  the  early  stages,  mis- 
taken for  those  of  ordinary  abscess  or  rheumatism.  They 
consist  of  pain  in  the  bone,  sometimes  with  a  good  deal  of 
redness  and  swelling  in  the  soft  tissues  covering  it ;  abscess  at 
last  forms,  often  of  considerable  size ;  and,  on  letting  out  the 
pus,  the  character  of  the  disease  will  be  recognized,  as  the  bare 
and  rough  bone  may  be  felt  with  a  probe,  which  sinks  into 
depressions  upon  its  surface,  which  though  rough,  yields 
readily  to  the  pressure  of  the  instrument.  The  cavity  of  the 
abscess  graduidly  contracts,  leaving  fistulous  openings,  which 
discharge  pus  in  varying  amount.  The  discharge  is  frequently 
fetid,  unless  means  be  taken  to  prevent  its  decomposition. 
Granules  of  bone,  the  minute  sequestra  from  necrotic  caries, 
are  often  intermixed  with  it,  and  it  has  been  shown  to  contain 
a  considerable  excess  of  phosphate  of  lime.  The  fistulous 
openings  are  generally  surrounded  or  concealed  by  high  spongy 
granulations,  and  the  neighbouring  skin  is  duskily  inflamed. 

These  sinuses  or  fistulas  are  often  long  and  tortuous.  They 
wind  along  and  around  the  muscles,  the  pus  finding  its  way 
along  the  lines  of  least  resistance  in  the  inter-muscular  planes 
of  areolar  tissue,  the  external  opening  being  often  situated  at  a 
considerable  distance,  perhaps  many  inches,  from  the  diseased 
bone.  In  these  cases  a  long  and  flexible  probe  is  required 
to  traverse  the  sinuosities  of  the  fistulous  track  so  as  to  reach 
the  bone  at  its  extremity ;  and  here  Sayre's  vertebrated  probe 
fFig.  503)  is  sometimes  usefid,  being  flexible  and  accommo- 
dating itself  to  the  windings  of  the  canal.  A  similar  instrument  has  been 
devised  also  by  Steele  of  Bristol. 

The  difl&culty  of  draining  these  long  sinuses  efficiently,  often  leads  to  the 
aocnmnlation  of  pus,  frequently  septic  in  character,  at  a  certain  degree  of 
pressure  in  the  deeper  parts,  in  consequence  of  which  the  suppuration  may  be 
maintained  almost  indefinitely,  the  patient  finally  perishing  from  exhaustion, 
hectic,  chronic  septic  poisoning,  or  albuminoid  degeneration  of  internal 
organs. 

Tbratmsnt. — ^The  treatment  of  caries  must  be  conducted  in  reference  to 
the  oonstitutional  cause  that  occasions  it,  the  removal  of  which  is  the  first  and 
most  essential  element  in  effecting  a  cure.    If  it  arise  from  syphilis,  this  must 


Fig.  603.— 
Sayre's   Verte- 
brated  Probe. 


286        INFLAMMATION  OF  BONE  AND   ITS  EFFECTS. 

be  treated;  if  from  struma,  the  general  health  must  be  improvecL  By 
the  removal  of  such  causes,  the  disease  will  often  cease  spontaneoosly,  and  even 
undergo  cure,  more  especially  in  young  subjects.  Hence,  it  is  well  not  to  be 
in  too  great  a  hurry  to  interfere,  by  operative  means,  in  caries  of  the  small 
bones  of  children.  I  have  often  seen  cases,  especially  of  caries  of  the  bones  of  the 
hands  and  feet,  in  which  an  operation  for  the  removal  of  the  diseased  bone  was 
apparently  indispensable,  recover  spontaneously  on  change  of  air,  and  attention 
to  the  general  health  of  the  child ;  the  disintegrated  particles  of  the  diseased 
bone  being  eliminated  piecemeal. 

In  the  earlier  stages  of  caries,  should  there  be  any  acute  inflammatory 
symptoms,  measures  should  be  taken,  by  means  of  appropriate  local  and  con- 
stitutional antiphlogistics,  to  subdue  the  activity  and  limit  the  extension  of  the 
disease ;  and  when  this  has  fallen  into  a  chronic  state,  constitutional  alteratives 
should  be  employed.  Amongst  these,  cod-liver  oil,  the  iodides,  and  change  of 
air,  more  especially  to  the  sea-side  when  the  patient  is  young,  should  hold  the 
first  place.  Counter-irritation  is  of  little  avail  in  these  cases  in  arresting  the 
progress  of  the  disease.  By  means  of  blisters,  iodine,  and  issues^  thickening 
of  the  periosteum  and  of  the  soft  structures  covering  the  diseased  patch  of  bone 
may  be  lessened,  and  pain  subdued ;  but  the  real  progress  of  the  osseous 
disease  cannot,  I  think,  be  influenced  by  such  means,  when  once  it  has  passed 
the  earliest  stage  of  inflammatory  congestion. 

When  the  disease  has  lasted  some  time  and  nature  seems  unable  to  eliminate 
the  carious  bone,  all  reparative  action  having  ceased,  or  being  inefficient  for 
the  restoration  of  the  integrity  of  the  part,  an  operation  becomes  necessary. 

When  the  operative  procedure  is  carried  out  in  the  diseased  part  itself,  it 
is  impossible  to  be  too  careful  in  delaying  it  until  the  acute  stage  of  the  disease 
has  passed,  and  the  inflammation  in  the  bone  and  surrounding  tissues  has 
become  chronic.  Unless  this  be  done,  the  operation  is  very  apt  merely  to  give 
a  fresh  impetus  to  the  disease,  and  should  decomposition  of  the  discharges  take 
place,  septic  osteo-myelitis  of  the  afiected  bone  may  ensue. 

OpwatioBfl. — ^Thc  operations  practised  upon  carious  bones  are  of  four 
kinds ;  consisting  either  in  simple  Removal  of  the  Diseased  Portion  of  Bone  ; 
in  Excision  of  the  Carious  Articular  End ;  in  Besection  of  the  whole  of  the 
Bone  affected ;  or  in  Amputation  of  the  Whole  Limb. 

Before  proceeding  to  the  Bmnoval  of  the  Carious  Portion  of  the  Bone  the 
limb  should  be  rendered  bloodless  by  Esmarch's  method,  as  the  operator  will 
then  be  able  to  see  exactly  what  he  is  doing,  instead  of  working  in  a  deep 
hole  filled  with  blood.  The  bone  is  best  removed  in  most  cases  by  means  of 
the  gouge.  This  instrument  is  especially  useful  in  those  cases  in  which  short, 
thick  bones,  or  the  articular  ends  of  the  long  bones,  are  affected,  without 
implicating  of  the  neighbouring  joints.  In  applying  the  gouge,  the  diseased 
portion  of  bone  should  be  exposed  by  a  crucial  incision,  and,  if  necessary,  its  cavity 
opened  by  a  small  trephine.  The  gouge,  fixed  in  a  short  round  handle,  is  then 
fteely  applied,  and  the  diseased  tissues  are  scooped  and  cut  out.  In  order  to 
do  this  efficiently,  it  is  desirable  to  be  furnished  with  instruments  of  different 
shapes  and  sizes,  so  that  there  may  be  no  difficulty  in  hollowing  or  cutting 
away  every  portion  of  bone  that  is  diseased.  In  many  cases  Volkmann^s 
sharp  spoons  may  be  advantageously  substituted  for  gouges.  I  have  found  the 
gauffB'foreepe  (Fig.  511)  very  useful  in  clearing  away  angular  fhigments  and 
projections  of  bone.    In  some  cases  Marshall's  oeieotrite  (Fig.  504)  will  be 
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fotmd  a  veiy  aerriceable  instmineiit,  clearing  away  the  softened  carious  bone 
withoot  risk  to  the  sarronnding  heathy  strnotores. 

In  removing  canons  bone  with  these  instnuneat^,  the  Surgeon  may  be 
sometimes  at  a  loss  to  know  when  he  has  cut  away  enough.     In  this  he  may 
genenlly  be  gnided  by  the  difference  in  texture  between  the  diseased  and 
healthy  bone  ;  the  former  cutting  soft  and  gritty,  readily  yielding  before  the 
instrument,  whilst  the  latter  ia  hard  and  resistent ;  bo  that,  when  all  the 
disease  is  removed,  the  walls  of  the  cavity  left  will  be  felt  to  be  compact  and 
smooth.    In  some  cases,  the  healthy  bone  may  have  been  softened  by  inflam- 
mation ;  should  tbeig  be  any  doubt  as  to  the  condition  of  what 
has  been  gouged  out,  it  may  be  solved  by  putting  the  detriliu 
into  water,  when,  if  carioos  it  will  become  either  white  or  black, 
whereas  if  healthy,  but  inflamed,  it  will  preserve  its  red  tint. 
In  operating  on  young  children  especially,  it  is  well  not  to 
have  the  gouge  too  sharp,  lest  the  inflamed,  but  otherwise 
Imlthy  though  somewhat  softened  bone,  be  cut  away  together 
with  that  affected  by  oaries.    After  the  operation  the  cavity 
(tnut  be  carelhlly  cleaned  to  remove  any  detritns  or  loose  frag- 
ments that  may  be  left  behind.    This  is  best  done  by  means  of 
pieces  of  sponge  held  in  a  pair  of  polypus  forceps.    The  spongea 
should  be  moistened  with  chloride  of  zinc  (gr.  xx.  to  3 1)  so 
as  to  disinfect  the  wound  thoroughly.    All  unhealthy  grann- 
lotion-tissne  lining  the  sinuses  should  be  scraped  away  with  a 
sharp  spoon.    A  few  grains  of  iodoform  may  be  introduced  into 
the  cavity  and  a  drainage  tube  inserted.    The  best  dressing 
is  iodoform  or  salicylic  wool,  applied  so  as  to  form  a  covering 
about  an  inch  and  a  half  to  two  inches  thick  over  the  wound, 
and  extending  at  least  six  inches  on  each  side  of  it.     This 
dressing  may  be  changed  at  the  end  of  a  week  for  the  purpose 
of  removing  the  drain^;o  tube.    A  similar  dreaaiug  is  then 
applied,  and  if  the  part  afibcted  is  near  a  joint,  a  plaster  of 
pjiis  baadsge  may  be  applied  over  it  and  left  on  for  a  month      pig,jM._i£,r. 
or  six  weeks,  unless  some  discharge  shows  out  from  beneath    »h»iriOrti»iriiB. 
it,   or    the    patient    complains    of    pain,    or   suflbra    from 
febrile  dtstorbance.    A    considerable  number  of  cases  have  been  treat«d 
in  this  way  in   University  College  Hospital   with  the   best  results,     tu  a 
couaidersble  proportion  the  wonnd  has  been  found  completely  healed  when  the 
second  dressing  was  removed.     If  the  cavity  be  of  very  large  size,  more 
frequent  dressings  may  be  necessary.     If  the  materials  for  this  dressing  are 
not  at  hand  the  woond  maybe  drewed  with  carbolic  oil,  glycerine  and  carbolic 
add,  terd)ene  and  oil,  or  any  other  efQcient  antiseptic  application. 

Instead  of  removing  the  affected  bone  by  means  of  instmments.  Pollock  has 
recommended  that  it  should  be  dissolved  by  the  application  of  a  strong  solu- 
tion of  sulphuric  acid.  The  treatment  is  carried  out  as  follows :  the  carious 
sorfiKe  or  cavity  being  exposed  as  before  described,  a  solution  of  eqoal  parts  of 
Strang  snlphnric  acid  and  water  is  applied  by  means  of  a  glass  brush  or  rod, 
and  this  may  be  repeated  daily  till  the  whole  surface  is  quite  free  from  diseased 
booe.  In  deep  cavities  a  piece  of  lint  soaked  in  a  weaker  solution  (one  part 
of  the  acid  to  five  or  six  of  water)  may  be  stuffed  in  and  left  for  two  or  three 
days.    The  slough  resulting  may  in  a  day  or  two  more  be  peeled  off  with 
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foroepe  and  the  application  repeated  if  any  diseased  bone  can  still  be  seen. 
The  treatment  is  said  to  be  efBcacioos,  and  the  pain  accompanying  it  is  not 
severe. 

When  caries  affects  the  articnlar  ends  of  the  bones,  as  those  that  enter  into 
the  formation  of  the  elbow  or  shoulder-joints,  it  may  be  so  situated  as  not  to 
admit  of  removal  in  the  way  just  indicated,  but  to  require  Exdmn  of  the 
diseased  articulation :  this  operation  we  shall  consider  in  a  subsequent  Chapter. 
When  caries  involves  a  bone  so  extensively  that  neither  of  the  preceding  plans 
can  successfully  be  put  into  operation,  it  becomes  necessary  to  perform  either 
the  Rsseciion  of  the  whole  of  the  bone,  if  it  be  of  small  size,  or  Amputatum  of 
the  limb,  if  of  greater  magnitude  or  if  the  neighbouring  joints  be  extensively 
affected.  Thus,  for  instance,  resection  of  the  os  calcis  may  be  required  for 
caries  of  that  bone  ;  while,  if  the  whole  of  the  tarsus  be  affected,  amputation 
is  the  only  resource. 


The  transition  from  Caries  to  VmcobIs  is  easy.  Caries  may  be  regarded 
as  a  condition  closely  analogous  to  ulceration  of  the  soft  tissues :  whilst 
necrosis  must  be  looked  upon  as  identical  with  gangrene.  Whilst  caries, 
however,  chiefly  affects  the  cancellous  structure,  necrosis  is  met  with  in  the 
compact  tissue  of  bone,  and  occurs  far  more  frequently  in  the  shafts  than 
in  the  articular  ends  of  the  long  bones.  It  is,  however,  an  error  to  suppose 
that  the  cancellous  structure  is  exempt  from  necrosis ;  thus  in  the  head 
of  the  tibia,  or  in  the  os  calcis,  small  masses  of  necrosed  bone  are  not 
unfrequently  found  lying  in  the  interiors  of  carious  or  suppurating  cavities. 
Different  bones  are  affected  by  necrosis  with  varying  degrees  of  frequency.  The 
tibia  at  its  anterior  part  is  most  frequently  diseased ;  the  femur  in  its  lower 
third  is  also  very  commonly  affected.  The  lower  end  of  the  humerus  is  not  so 
often  necrosed  ;  but  not  unoommonly  the  phalanges  of  the  fingers  from 
whitlow,  the  skull  from  syphilis,  the  lower  jaw  from  the  emanations  evolved  in 
the  manufacture  of  phosphorus  matches,  and  the  clavicle  and  ulna  from  injury 
or  constitutional  causes,  are  found  affected  by  necrosis. 

Causes. — ^The  causes  of  necrosis  are  very  various.  We  have  just  seen 
that  it  is  Predisposed  to  by  the  structure  of  particular  parts  of  bone,  and 
is  more  frequent  in  some  bones  than  in  others.  Among  the  constitutional 
conditions  which  predispose  to  it,  we  must  rank  in  the  first  line  scrofula  and 
syphilis.  Acute  febrile  disturbance,  more  particularly  scarlet  and  typhoid 
fevers,  are  not  unfrequent  causes  of  necrosis  in  the  young.  Scarlet  fever 
especially  is  apt  to  be  followed  by  pains  in  the  leg  and  about  the  knee, 
which  at  first  appear  to  be  of  a  rheumatic  character,  but  which  speedily  nm 
into  abscess  and  are  attended  by  all  the  symptoms  of  the  most  acute  form  of 
necrosis. 

Most  of  the  local  conditions  which  give  rise  to  necrosis  of  bone  have 
been  ahready  described,  and  require  merely  to  be  mentioned  here.  Before  the 
age  of  puberty  almost  all  cases  of  extensive  necrosis  of  the  shafts  of  long  bones 
are  the  result  of  acute  diflbse  periostitis  or  acute  necrosis  (see  p.  279).  In  the 
cancellous  tissue  necrosis  is  sometimes  the  result  of  acute  osteomyelitis,  but 
more  commonly  arises  from  a  more  chronic  form  of  inflammation,  often 
tubercular,  accompanied  by  caseation  of  the  inflammatory  products  by  which 
the  vascular  supply  of  the  affected  area  is  cut  off*    Acute  osteomyelitis  follow* 
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ing  injaries  of  bone  is  a  common  cause,  especially  after  amputations  (p.  265),  or 
should  the  same  condition  arise  without  injury  (p.  266),  the  same  result  takes 
place.  Chronic  periostitis  and  osteitis,  when  the  disease  assumes  the  osteoplastic 
form,  may  gradually  lead  to  necrosis  by  obliteration  of  the  Haversian  canals, 
(p.  264). 

Sometimes  the  death  of  bone  results  &om  the  extension  of  inflammation 
to  it  from  the  neighbouring  tissues,  as  in  some  cases  of  whitlow,  or  from  the 
destruction  of  its  periosteum  by  a  neighbouring  abscess. 

Syphilitic  necrosis  arises  in  three  ways ;  first,  from  superficial  ulceration 
extending  till  it  reaches  the  bone  and  destroys  its  periosteum  ;  secondly,  by 
the  formation  of  sub-periosteal  gummata,  which  finally  soften  and  thus  cut 
off  a  piece  of  bone  from  its  vascular  supply  ;  and  thirdly,  by  gradual  oblitera- 
tion of  the  Haversian  canals  in  chronic  syphilitic  osteitis. 

In  all  these  forms  the  immediate  cause  of  the  death  of  the  bone  is  the  arrest 
of  the  flow  of  blood  through  it. 

In  some  cases  necrosis  occurs  in  old  people  without  any  evident  cause,  being 
then  apparently  simply  the  result  of  old  age.  This  I  have  seen  occur  in  the 
lower  ends  of  the  humerus  and  tibia,  giving  rise  to  rapid  and  usually  to  fetal 
disorganization  of  the  neighbouring  joints,  or  to  death  from  exhaustion  after 
profuse  suppuration.  This  Senile  Necrosis  may  be  looked  upon  as  the  counter- 
part in  the  bone  of  senile  sloughing  or  gangrene  in  the  soft  parts. 

Traumatic  causes  frequently  give  rise  to  necrosis.  Thus  the  denudation  of 
a  bone,  by  stripping  off  of  periosteum,  may  lead  to  its  death ;  but,  though 
the  bone  thus  injured  often  loses  its  vitality,  yet,  if  the  membrane  be  replaced, 
its  life  may  be  preserved,  and  even  when  the  bone  is  exposed,  adhesions  may 
take  place  between  it  and  the  neighbouring  soft  parts,  or  granulations  may  be 
thrown  out  by  its  surface,  which  eventually  form  another  periosteum.  Necrosis 
frequently  occurs  as  the  result  of  the  detachment  and  denudation  of  a  portion 
of  bone  in  cases  of  bad  compound  fracture  :  so  also  the  application  of  certain 
irritants,  as  the  fumes  of  phosphorus,  may  occasion  this  disease,  and  hence  it 
has  been  found  that,  in  lucifer-match  manufactories,  necrosis  of  the  lower  jaw 
is  a  frequent  consequence  of  the  acrid  fumes  that  are  eliminated,  gaining 
access  to  the  bone  through  carious  teeth,  and  being  applied  to  the  exposed 
alveoli. 

CHAHACTER8. — In  whatever  way  it  originates,  necrosis  may  aflfect  the  outer 
lamina;  only  of  the  bone,  when  it  may  be  called  peripheral ;  or  the  innermost 
layers  that  surround  the  medullary  canal  may  perish,  and  then  it  may  be  termed 
emtral;  or  the  whole  thickness  of  a  shaft,  or  of  the  substance  of  a  short  bone, 
may  lose  its  vitality,  and  it  is  then  spoken  of  as  total.  The  necrosed  portion  of 
bone,  called  the  SaqmeBtnuii,  presents  peculiar  characters,  by  which  its  nature 
may  at  once  be  recognized.  It  is  of  a  dirty  yellowish-white  colour,  and  has  a  dull 
opaque  look,  and,  after  exposure  to  the  air,  it  gradually  becomes  of  a  deep  brown 
or  black  tint ;  the  margins  are  ragged,  and  more  or  less  spiculated,  and  the  free 
surface  is  tolerably  smooth,  but  its  attached  surface  is  very  irregular,  rough, 
and  uneven,  presenting  an  eroded  or  worm-eaten  appearance.  This  eroded 
appearance  is  very  marked  in  sequestra  that  form  in  the  interior  of  the  terminal 
end  of  the  femur  in  a  thigh-stump  after  amputation,  and  is  well  illustrated 
fay  Fig.  28,  where  the  lower  smooth  part  is  composed  of  the  whole  thickness  of 
the  bone,  whilst  the  upper  rough  and  spiculated  portions  consist  of  the  central 
layen  of  bone  separated  from  the  outer  layer,  and  hence  their  eroded  external 
Tou  n.  v 
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surface.  When  the  seqaestram  fonoB  in  the  canoellons  tissue,  it  is  usually 
of  a  blackish-grej  colour,  and  irregular  or  ovoid  in  shape. 

When  the  necrosis  has  been  the  result  of  an  acute  inflammatory  process,  as 
osteomyelitis  or  infective  periostitis,  the  bony  tissue  of  which  it  is  composed 
has  exactly  the  appearance  of  a  corresponding  piece  of  healthy  bone  macerated 
after  death.  On  the  other  hand,  when  the  death  of  a  piece  of  bone  has  been  a 
complication  arising  during  some  chronic  inflammatory  process,  the  sequestrum 
bears  evidence  of  the  previous  disease  upon  it.  Thus,  if  it  result  from 
osteoplastic  osteitis,  it  is  denser  than  natural,  if  from  rare&ctive  osteitis,  as  is 
commonly  the  case  in  necrosis  of  the  cancellous  tissue,  it  is  lighter  and  more 
porous  than  the  normal  structure,  and  often  eaten  out  into  irregular  cavities, 
or  may  present  patches  of  calcification  in  the  cancellous  spaces. 

ST3fPTOM8. — The  symptoms  of  necrosis  are  divisible  into  three  distinct 
periods.  In  the  first  they  are  those  of  the  disease  in  consequence  of  which  the 
death  of  the  portion  of  bone  has  taken  place,  being  acute  in  acute  difinse 
periostitis,  osteomyelitis,  chronic  in  chronic  periostitis  and  osteitis,  tubercular 
caries,  or  in  syphihtic  cases,  periostitis  or  subperiosteal  gummata.  In  the 
second  period  the  primary  disease  having  ceased,  the  process  of  separation  of 
the  dead  bone  from  the  living  takes  place  with  the  formation  of  a  suppurating 
layer  of  granulation-tissue  at  the  expense  of  the  latter,  and  simultaneously  new 
bone  is  formed  from  the  periosteum  to  maintain  the  rigidity  of  the  part  when  the 
dead  part  becomes  loose.  In  the  third  period,  the  dead  bone  having  been  expelled 
or  removed,  the  final  processes  of  repair  take  place  by  which  the  restoration  to 
the  proper  size  and  shape  of  the  canal  is  effected.  The  particular  character 
of  the  symptoms  depends,  however,  not  only  on  the  stage  and  cause,  but  also  in 
a  great  measure  on  the  seat  and  the  extent  of  the  necrosis.  As  already  stated, 
the  sequestrum  may  be  peripheral,  central,  or  total,  perhaps  involving  the 
whole  thickness  of  the  shaft. 

The  acute  diseases  causing  necrosis  have  already  been  sufficiently  described, 
but  a  few  words  are  required  on  some  of  the  chronic  forms. 

When  the  necrosis  is  associated  with  caries,  as  in  caries  necrotica,  the 
symptoms  are  those  already  described  as  occurring  in  that  disease,  pain  like 
that  of  rheumatism,  and  tenderness  with  gradual  enlargement  of  the  affected 
bone.  At  a  later  period  chronic  suppuration  takes  place,  and  the  abscess  at 
last  points  beneath  the  skin.  When  this  is  opened  a  probe  will  pass  into  the 
carious  cavity  in  which  the  sequestrum  is  lying.  When  the  sequestrum  is 
small  and  central,  it  may  become  enclosed  with  a  small  quantity  of  cheesy  pus 
in  a  dense  wall  of  solid  bone.    The  symptoms  are  then  those  of  chronio  abscess. 

Extensive  necrosis  may  occasionally  take  place  without  the  formation  of  % 
drop  of  pus.  Cases  of  this  kind  have  been  described  by  Sir  James  Paget 
under  the  name  of  qwei  n$€ra$(sy  and  by  Morrant  Baker  as  iMcrom  without  mq>- 
puraihn.  The  symptoms  are  those  of  chronic  osteitis  and  periostitis  (p.  271), 
and  the  diagnosis  can  be  made  only  when,  all  means  of  treatment  having 
failed,  trephining  of  the  bone  is  undertaken  for  the  relief  of  the  pain.  lu 
Baker's  case  the  enlargement  exactly  resembled  a  tumour,  and  as  spontaneona 
(hK^ture  finally  took  place,  there  seemed  no  doubt  as  to  the  nature  of  the 
disease.  The  real  condition  was  discovered  only  after  amputation  at  the  hip- 
joint.  In  these  cases  the  necrosis  is  dae  to  arrest  of  the  circulation  by  osteo- 
plastic periostitis  obliterating  the  Haversian  canals,  and  the  part  necroacd  is 
always  the  central  portion  of  the  compact  tissue  of  the  shaft. 
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Anoth^  oonrae  taken  by  necrosis,  especially  when  it  follows  fevers,  may  be 
best  illustrated  by  briefly  describing  three  typical  cases.  The  first  was  a  girl 
aged  14,  who  complained  of  persistent  pain  in  the  bnttock  after  an  attack  of 
rfaemnatic  fever.  A  hard  brawny  swelling  gradually  formed  dnring  the 
following  year.  It  was  aspirated  but  nothing  was  found,  and  fears  were 
entertained  that  it  might  be  a  sarcoma.  Some  weeks  after  a  few  drops  of  pus 
escaped  from  the  puncture,  and  on  dilating  the  opening  a  small  sequestrum, 
about  the  size  of  a  thumb-nail,  was  found  detached  from  the  side  of  the 
pelvis.  The  second  was  a  man  aged  about  35,  who  complained  of  a  slowly- 
growing  tumour,  about  2^  inches  in  diameter  under  the  right  nipple,  that  had 
appeared  some  months  after  typhoid  fever.  He  was  sent  into  University 
College  Hospital  by  an  accomplished  practitioner  as  a  case  of  scirrhus  of  the 
male  breast,  and  came  under  the  care  of  Marcus  Beck.  There  was  one  small 
enlaiged  gland  in  the  axilla,  and  there  seemed  no  doubt  about  the  diagnosis, 
but  to  avoid  any  possibility  of  error  a  deep  incision  was  made  into  the  growth, 
which  grated  under  the  knife,  and  felt  and  looked  like  scirrhus.  It  was 
accordingly  removed,  when  a  small  cavity  half  an  inch  in  diameter  was  found 
beneath,  containing  some  caseating  granulation-tissue ;  the  finger  passed 
from  this  through  the  pectoralis  major  to  a  small  sequestrum  on  the  fifth  rib. 
The  third  case  was  a  girl,  aged  about  14,  who  was  sent  into  the  hospital  for  a 
tumour,  supposed  to  be  an  enchondroma,  just  below  the  crest  of  the  ilium. 
On  cutting  down  on  it  it  proved  to  be  a  chronic  abscess  with  exceedingly 
thick  walls,  containing  a  sequestrum  about  the  size  of  a  split  pea  which  had 
been  separated  from  the  ilium.  She  had  recently  recovered  from  typhoid 
fever. 

MmpmnA&an,  of  the  Bead  Bone  and  TorauMtm  of  nwviaioBal  Vow 

BoBO. — ^The  separation  of  the  dead  bone,  or  its  Eafoliationy  is  carried  out  by 

a  proceas  precisely  similar  to  the  mode  in  which  a  slough  in  soft  tissues  is 

thrown  off,  the  only  difference  being  the  time  required.    Rarefying  osteitis  is 

set  up  in  the  living  tissue  where  it  meets  the  dead.  The  details  of  this  process 

have  already  been  described  (p.  255,  Vol.  I.).  As  the  result  of  it  a  narrow  zone  of 

the  living  bone  is  destroyed,  and  its  place  occupied  by  soft  vascular  granulation- 

tiasne.    This  process  goes  on  most  rapidly  in  the  most  vascular  parts ;  thus 

we  see  the  gianulation^layer  first  completely  formed  near  the  periosteum  and 

medollary  canal,  and  gradually  advancing  from  these  points  till  the  dead  bone 

is  completely  separated  from  the  living.    If  a  bone  in  which  a  sequestmm  is 

partly  separated  be  macerated  so  as  to  destroy  the  granulation-tissue,  a  groove 

about  one-twentieth  to  a  quarter  of  an  inch  wide  wiU  be  seen.    On  the  living 

side  of  this  the  bone  is  porous  and  its  Haversian  canals  enlarged  and  gradually 

coalescing.    On  the  dead  side  the  bone  retains  its  normal  compact  structure. 

The  line  between  the  dead  and  living  is  always  extremely  irregular.    The 

granulation-tissue  in  contact  with  the  dead  bone  yields  a  more  or  less  abundant 

■apply  of  pus,  which,  according  to  B.  Cooper,  may  contain  as  much  as  2^  per 

cent,  of  phoaphate  of  lime.    When  the  separation  is  complete  the  dead  bone 

lies  closely  snrronnded  by  vascular  granulation-tissue,  and  bathed  in  a  certain 

quantity  of  pns.    If  the  bone  be  decomposing  and  the  discharge  foetid,  the  pus 

will  be  ineressed  in  quantity  in  consequence  of  the  irritation  of  the  granulation- 

tisnie  by  the  septic  products. 

When  onoe  the  dead  bone  has  been  detached  by  the  formation  of  this  line  of 

sqwrotion,  nature  takes  steps  for  its  ultimate  removal  from  the  body.    There 

u  2 
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is  no  evidence  that  it,  in  any  circnmstanoes,  nndergoes  absorption  to  any  great 
extent ;  although,  as  Paget  and  Billroth  remark,  that  portion  which  remains 
in  contact  with  proliferating  granulations  may  undergo  a  certain  amount  of 
diminution.  That  this  may  be  so  is  rendered  more  probable  by  the  fact  that 
the  ivory  pegs  used  in  the  treatment  of  ununited  fracture  have  been  found  to 
be  partly  aljsorbed  after  some  weeks.  The  absorption  of  the  margin  of  the 
living  bone,  in  the  formation  of  the  line  of  separation,  explains  the  fact  that 
the  sequestrum  will  always  be  found  to  be  of  much  smaller  size  than  the 
cavity  in  which  it  is  lodged.  The  ultimate  expulsion  of  the  loosened  seques- 
trum is  effected  by  the  growth  of  the  granulations  below  it  pushing  it  off  the 
surface,  or  out  of  the  cavity  in  which  it  lies.  When  the  necrosed  bone  is 
l)erlphera}^  it  will  be  readily  thrown  off  in  this  way,  although  it  may  for  a  time 
be  fixed  and  entangled  amongst  the  granulations.  When  the  sequestrum  is 
invaginated  within  new  or  old  bone,  the  process  of  elimination  is  necessarily 
veiy  tardy,  and  may  be  difficult  or  impossible  without  surgical  aid. 

The  Urns  required  for  the  separation  of  dead  bone  varies  greatly.  When  it 
is  superficial  and  small  in  size,  a  few  weeks  may  suifice  ;  but  when  the  long  or 
flat  bones,  as  the  femur,  the  scapula,  or  the  ilium,  are  affected,  the  process  may 
be  extended  over  several  years,  and  may  terminate  in  the  death  of  the  patient 
from  exhaustion  before  it  is  concluded  ;  the  constitution  being  harassed  and 
worn  out  by  hectic  induced  by  profuse  suppuration.  Or  the  disease  may 
fall  into  a  chronic  state,  the  limb  becoming  rigid,  and  the  tissues  much 
indurated,  with  fistulous  apertures  leading  down  to  exposed  but  attached 
bone,  and  thus  being  a  source  of  constant  annoyance  and  suffering  to  the 
patient. 

During  the  process  of  separation  of  a  piece  of  dead  bone  and  after  the 
abscess  first  formed  has  burst,  fistulous  openings  are  left  leading  to  the 
sequestrum  through  which  pns  is  constantly  discharged.  The  akin  is  unaltered 
in  appearance,  unless  the  sequestrum  be  seated  in  a  superficial  bone,  when 
it  is  usually  rigid  and  often  red,  smooth  and  shining.  The  soft  parts  sur- 
rounding the  bone  are  always  more  or  less  indurated.  The  openings  of 
sinuses  leading  to  dead  bone  are  usually  surrounded  by  an  elevated  ring  of 
granulation  tissue,  often  thinly  covered  by  epithelium,  the  orifice  presenting 
a  peculiar  appearance,  which  the  older  surgeons  compared  to  the  cloacal 
aperture  of  a  fowl. 

B«p«ratiir»  Vmnmm. — ^The  reparative  process  adopted  by  nature  for  the 
restoration  of  the  integrity  of  the  bone,  a  portion  of  which  has  necrosed,  varies 
according  to  the  extent  of  the  loss  of  substance.  When  the  outer  iamellas 
alone  are  necrosed,  new  bone  is  deposited  by  the  surrounding  periosteum,  and 
the  depression  that  has  formed  on  the  surface  of  the  old  bone  is  filled  up  by 
granulation-tissue,  which  ultimately  ossifies.  If  the  whole  of  the  inner 
lamellse  of  the  shaft  die,  constituting  central  nscroais,  the  outer  layers  of  bone 
become  greatly  consolidated  and  thickened  by  osseous  matter  deposited  from 
the  periosteum  ;  in  which,  in  the  majority  of  cases,  the  circular  or  oval  aper- 
tures termed  Cloaca  are  left  for  the  escape  of  pus  and  the  ultimate  extrusion  of 
the  sequestrum  ( Fig.  605).  In  cases  of  "  necrosis  without  suppuration  ^*  (p.  290), 
however,  no  cloacce  form,  the  dead  bone  continuing  to  be  encased  in  the 
thickened  outer  layers.  When  the  whole  of  a  shaft  dies,  the  reprodnction  takes 
place  from  various  sources,  principally  fh>m  the  periosteum,  which  is,  indeed, 
eflBentially  the  organ  of  reproduction  of  bone ;  this  becomes  thickened  and 
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Tucnlar.    That  the  periosteum  takes  the  principal  share  in  the  reprodactjon 
is  evident  from  the  fact  that,  where  it  is  deficient  or  haa  been  deetroyed,  aper- 
tares  are  left  in  the  case  of  new  bone ;  and  if  it  be  removed  alti^ther, 
oaaeons  tiseae  is  either  not  thrown  out  at  all,  or  most  sparingly  by  the  con- 
tignooB  old  bone,  or  by  the  epiphyaee.    The  Boft  tisaues, 
also,  of  the  limb  generally,  if  thick,  aa  in  the  thigh,  con- 
tribute to  the  formation  of  grannlation-tiaane,  which  gradu- 
ally oeeifieB,  and  bo  tends  to  strengthen  the  new  case  ;  and, 
lastly,  the  articular  ends  of  the  old  bone,  still  preeerving 
their  vitAlity,  constitnte  most  important  agents  in  the  re- 
parative process,  becoming  consolidated  firmly  to  the  new 
shaft  that  is  formed.     The  importance  of  the  periostemn 
as  the  organ  of  regeneration  of  bone  after  the  removal  of 
the  osseous  Btmctnres,  whether  experimentally  or  Burgically 
by  icflection,  or  by  necrosis,  has  been  conclusively  demon- 
strated by  Oilier  of  Lyons.    This  Sni^eon  has  shown  by 
many  ingenious  experiments,  that  in  the  lower  animals 
reproduction  of  a  whole  bone  may  take  place,  as  in  the  case 
of  tbe  radius  in  rabbits  and  pigeons,  after  it  has  been 
removed  from  within  the  periosteum  ;  and  that,  if  the  peri- 
osteum be  dissected  oiF  in  slips,  and  twisted  here  and  tiiere 
between  the  muscles  of  the  limb,  new  bone  of  various 
■hspes  may  be  formed  on  and  by  this  partially  detached  mem- 
brane.   Oilier  has  farther  shown  that,  although  in  man, 
after  operations  and  disease,  new  bone  may  be  formed  by 
the  contiguous  osaeons  tisBue,  and  even  by  the  neighbour- 
ing soft  parts,  yet  the  periosteum  is  essentially  the  organ 
of  the  t^eneration  of  bone :  thus  confirming,  by  new  and       pig.  mk.  _  omini 
ingenious  experiments,  and  by  additional  observations,  the    JJj^'^^^ineiSiH,* 
views  that  have  just  been  expressed.     The  whole  of  a    SoiuMtnim. ' 
oecroeed  bone  may,  after  separation,  be  reproduced  by  the 
pericsteum.   This  is  admirably  illustrated  by  the  annexed  drawing,  taken  from 
the  photograph  of  a  preparation  in  the  inusenm  of  the  late  Dr.  J.  Wood  of 
New  York.    The  whole  of  the  inferior 
nuziUa  had  separated  as  the  result  of 
pboephoms  disease ;  the  patient,  a  girl, 
lived  forthree  years,  thelower  jaw  having 
been  reproduced  as  a  perfect  riugof  bone, 
as  reiaeaented  in  Pig.  506, 

TbnB  it  will  be  seen  that  the  new 
bone  is  formed  \fj  the  vascular  and 
healthy  tissues  generally  that  surround 
the  seat  of  disease,  thongh  in  this  re- 
parative process  the  periostenm  takes 
the  chief  share,  the  epiphyses  and  old  ^^  M«._Rep™iuri 
bone  the  next,  and  the  areolar  tissue  of  =1.—...— 

the  limb  but  a  very  secondary  and 
npplementsl  part.  In  acute  necrosis,  repair  commences  as  soon  as  the 
intensity  of  the  inflammation  has  been  reduced  by  the  escape  of  pus  through 
the  iDciaionB.    In  a  few  days  the  swollen  and  thickened  periostenm  will  be 
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fouud  to  be  liued  with  Bcales  of  new  bone,  the  iirBt  step  towards  the  lepro- 
dnction  of  the  shaft. 

The  new  bone  deposited  on  tboee  parts  of  the  sniface  of  the  shaft  from 
which  a  scale  of  the  old  osseous  tissue  has  been  separated,  or  enretoiuiiK 
the  sequestrum  when  the  whole  thickness  of  the  shaft  becomes  necrosed,  is  at 
fiist  rough,  porous,  cancellated,  and  ver;  yascular  ;  after  a  time  it  gradosll; 
becomes  more  compact  and  harder.      The  case  of  new  bone,  which  neces- 
sarily exceeds  in  circumference  the  old  bone,  as  this  is  inolnded  witltin  it, 
gradoidly  contracts  both  in  textnre  and  in  sise,  becoming  firmer  and  smaller 
after  the  removal  of  the  sequesLrum ;  and,  the  cloacK  closing 
so  soon  as  all  dead  bone  has  been  extruded,   it  eventuall; 
acquires  the  proper  size  and  shape  of  the  bone  ;  the  medollary 
caaal  even  becoming  more  or  less  perfectly  restered.    In  this 
way,  restoration  of  the  whole  of  the  shaft  of  many  c^  the 
long  bones,  such  as  those  of  the  arm,  forearm,  and  1%,  will 
take  place,  provided  always  the  epiphyses  have  been  left  im- 
toached  by  disease.     If  one  or  other  of  these  have  be^ 
destroyed,  all  power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  sucb  rapidity  that  the 
shell  surrounding  the  sequestrum,  or  the  mvolucntm,  as  it  ii 
termed,  is  sufficiently  strong  to  support  the  limb  by  the  time 
the  dead  bone  is  loose. 

In  cases  of  acute  necrosis,  in  which  amputation  has  been 
performed  hut  a  few  weeks  after  the  setting  in  of  the  disease, 
a  thick  layer  of  new  bone  will  sometimes  be  found  under  the 
periosteum  ;  hut  in  some  instances,  when  the  whole  of  s 
shaft  is  necrosed,  the  new  case  is  not  completed,  or  has  not 
become  attached  to  the  articular  ends  before  these  are  sepa- 
rated from  the  shaft.  In  other  cases,  though  complete,  it  has 
not  sufficient  strength  to  resist  the  coutmctions  of  the 
muscles  of  the  limb ;  under  these  circumstances,  it  may  spon- 
taneously firacture— -an  accident  that  I  have  seen  happen  both 
in  the  femur  and  the  tibia — or  may  become  shortened  or  bent. 
In  other  instances,  again,  when  the  periosteum  has  been  lost 
by  sloughing,  new  bone  does  not  form  (Fig.  507)  %  but,  as  the 
Fig.  Ml.  -  Acuio  sequestrum  separates,  the  limb  becomes  shortened,  loose, 
^SSt'F^lS'-    deformed,  and  useless. 

tf  on  of  New  Bone.  TREATMENT. — In  the  treatment  of  necrosis,  the  indication* 
to  be  accomplished  are  sufficiently  simple,  though  the  mode  in 
which  they  have  te  be  carried  out  often  requires  much  patience  and  skill  on 
the  part  of  the  Surgeon.  In  those  cases  in  which  the  bone  is  perishing  from 
some  chronic  progressive  disease,  as  chronic  osteitis  and  periostitis  with  obIit«- 
ration  of  the  Haversian  canals,  or  when  it  is  associated  with  caries,  the  first 
point  is  to  remove,  if  possible,  any  constitutional  or  local  condition  which  tends 
to  keep  up  the  disease.  Thus,  for  instance,  if  it  appear  to  be  the  result  of 
scrofula  or  syphilis,  those  conditions  must  be  corrected.  So,  again,  if  it  arise 
in  the  lower  jaw  from  the  fumes  of  phosphorus,  the  patient  most  neces- 
sarily be  removed  from  their  inSnence.  If  it  be  threatened  in  consequence 
of  denudation  of  bone,  the  best  mode  of  prevention  will  be  to  lay  down 
flaps  of  integument  and  so  to  cover  the  esposed  suriace.    Abscesses  should 
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be  opened  as  soon  as  recognized.  In  cases  of  acute  infective  periostitis  the 
extent  of  the  necrosis  is  very  materially  limited  by  free  and  early  incisions, 
and  in  this  way  the  separation  of  the  epiphyses  can  often  be  prevented,  and 
the  danger  of  death  from  exhaustion  or  pyaemia  avoided. 
*  BflmoTAl  of  the  Seqnastnim. — ^When  all  that  is  possible  has  been  done 
to  arrest  the  morbid  condition  to  which  the  necrosis  is  due,  the  separation  of 
the  sequestrum  should  be  left  as  much  as  possible  to  the  unaided  efforts  of 
nature.  The  less  the  Surgeon  interferes  with  this  part  of  the  process  the 
better;  for,  as  has  justly  been  observed  by  Wedemeyer,  the  boundaries  of  the 
necrosis  are  known  to  Nature  only,  and  the  Surgeon  will  most  probably  either 
not  reach,  or  he  wiU  pass  altogether  beyond  them.  Here  much  patience  will 
be  required  for  many  weeks  or  months  ;  and  the  utmost  the  Surgeon  can  do 
is  to  attend  to  the  state  of  the  patient's  health,  treating  him  carefully  upon 
general  principles,  removing  inflammatory  mischief  by  appropriate  means, 
opening  abscesses  as  they  form  in  the  limb,  limiting  or  preventing  the  de- 
composition of  the  discharges  by  antiseptic  applications,  and  at  a  later  period, 
supporting  the  patient's  strength  by  good  diet,  tonics,  and  general  treatment^ 
calculated  to  bear  him  up  against  the  depressing  and  wasting  influence  of 
continued  suppuration,  and  of  the  irritation  induced  by  the  disease. 

So  soon  as  a  sequestrum  has  been  detached  from  the  adjacent  or  underlying 
bone  the  Surgeon  must  proceed  to  its  removal.  In  most  cases  it  is  sufficiently 
easy,  when  the  necrosis  is  superficial,  to  ascertain  that  this  separation  has  taken 
place,  as  the  flat  end  of  a  probe  may  be  pushed  under  the  edge  of  the  detached 
lamina.  When,  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so 
easy  to  be  sure  that  the  separation  has  occurred  ;  though,  in  the  majority  of 
cases,  the  introduction  of  a  probe  through  one  of  the  fistulous  openings  leading 
to  the  necrosed  bone,  and  firm  pressure  exercised  upon  this,  will  enable  the 
Soigeon  to  detect  that  degree  of  mobility  which  is  characteristic  of  looseness. 
In  other  cases,  however,  the  sequestrum,  though  completely  free  from  all 
osseous  connections,  still  continues  to  be  fixed  by  the  pressure  of  the  surround- 
ing granulations,  and  by  the  extension  of  its  spicula  into  the  corresponding 
cavities  of  the  new  osseous  case.  This  especially  happens  when  the  sequestrum 
is  central  and  invaginated,  and  the  cloacae  leading  to  it  are  so  small  that 
but  a  limited  portion  of  it  is  exposed.  Here  a  more  careful  examination  will 
be  required  ;  and  its  looseness  may  sometimes  be  determined  by  pressing  upon 
it  with  a  probe  in  a  kind  of  jerking  manner,  or  by  introducing  two  probes 
through  different  cloacae,  at  some  distance  from  one  another,  and  alternately 
bearing  npon  the  exposed  bone  with  one  or  other  of  them.  Then,  again,  if 
the  sound  elicited  by  striking  the  end  of  the  probe  against  the  sequestrum  be 
a  peculiarly  hollow  one,  the  detachment  of  the  bone  may  be  suspected.  The 
duration  of  the  disease,  also,  will  probably  throw  some  light  upon  the  probable 
state  of  things  inside  the  new  case. 

The  separation  of  the  sequestrum  having  been  ascertained,  the  Surgeon 
most  adopt  measures  for  its  extraction.  The  part  should  first  be  rendered 
bloodless  by  Esmarch's  apparatus  if  the  disease  is  situated  in  a  limb.  If  the 
necrosis  be  peripheral^  ail  that  is  necessary  is  to  make  an  incision  down  it 
throi^h  the  soft  parts,  either  by  directly  cutting  upon  it  or  by  slitting  up 
sinuses  with  a  probe-pointed  bistoury,  and  then  to  remove  it  with  a  pair  of 
forceps,  or  to  tilt  it  off  the  bed  of  granulations  on  which  it  is  lying,  by  intro- 
docing  the  end  of  an  elevator  beneath  its  edge. 
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When  the  necro«B  is  central,  the  seqnestmin  being  embedded  in  a  new  case 
or  covered  in  by  old  bone,  the  operative  procedoree  for  its  removal  are  of  a 
more  complicated  character.  The  difiicaltiea  here  cooBiat  in  some  caees  in  the 
depth  from  the  surface,  and  in  the  obstacle  offered  to  it«  passage  by  the 
soft  parts ;  in  others,  in  the  length  and  m^fnitnde  of  the  sequestrnm  in 
proportion  to  the  small  size  of  the  cloacie,  and  in  the  manner  in  which  it  lies 
is  a  direction  parallel  to  these  openings.     In  cntting  down  npon  the  boue,  the 


Snrgeon  most  be  gnided  by  the  direction  and  the  course  of  the  fistnloos  tncka 
that  lead  to  the  principal  apertnrea  in  the  new  case,  the  incisions  being  placed 
in  the  axis  of  the  limb,  and  carefUly  directed  away  from  large  blood-Teasels 
and  nerves.  If  the  part  has  not  been  rendered  bloodless,  however,  the  hemor- 
rhage is  somewhat  abondant,  in  consequence  of  the  injected  state  of  the  tissnes 
fiirnishing  a  oopioos  supply  of  blood,  and  tfaeir  rigid  condition  [seventing  re- 
traction of  the  vessels ;  this,  however,  may  be  arrested  by  a  toamiqnct,  or  by 
the  pressnre  of  an  aasistant's  fingers,  and  will  soon  gradually  cease  of  itself. 
The  bone  having  been  freely  exposed,  it  will  sometimes  be  found  that  the 
cloacie  are  of  sufficient  size  to  allow  the  ready  exbraction  of  the  seqneatnun. 
But  in  the  majority  of  cases,  this  cannot  be  done  at  once,  and  the  apertnrei 
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must  be  enlarged,  either  with  the  gouge  or  the  trephine,  according  to  frhe 
density  of  the  new  case,  and  the  amount  of  room  required.  Oocasionally,  when 
two  cloacae  are  close  to  one  another,  the  intervening  bridge  of  bone  may  very  con- 
veniently be  removed  by  means  of  cutting  pliers,  of  different  shapes  (as  in  Figs. 
508,  509,  and  510),  or  by  means  of  a  Hey's  or  a  straight  narrow  saw  having  a 
movable  back  to  stiffen  the  blade  (Fig.  512),  and  space  thus  given  for  the  ex- 
tinction of  the  sequestrum.  Very  convenient  pliers  for  this  purpose  are  those 
represented  in  Fig.  511.  They  are  made  with  gouge  ends,  and  hence  may  be 
termed  gauge-forceps.  I  nave  found  them  extremely  serviceable  in  many 
operations  upon  the  bones.  Care,  however,  should  be  taken  not  to  remove 
more  of  the  new  case  than  is  absolutely  necessary,  lest  the  ultimate  soundness  of 
the  limb  be  endangered.  In  necrosis  of  the  lower  end  of  the  femur  the  bone  sur- 
rounding the  sequestrum  is  often  so  peculiarly  dense  that  it  can  be  cut  away  so  as 
to  expose  the  dead  bone  only  by  the  means  of  a  chisel  and  mallet,  used  with  con- 
siderable force.  For  the  extraction  of  the  sequestrum,  the  most  convenient  in- 
strument is  a  pair  of  strong  necrosis-forceps,  well  roughened  at  their  ex- 
tremity, and  straight  or  bent  as  the  case  may  require  (Fig.  518).  Occasionally 
the  sequestrum  is  so  shaped  and  placed  that  it  cannot  be  seized  with  this  in- 
strument ;  in  these  circumstances  it  will  be  useful  to  drive  a  screw-probe 
(,Fig.  114)  into  it,  by  which  it  may  either  be  extracted,  or  so  fixed  as  to  admit 
of  seizure  and  removal  by  the  forceps.  In  some  cases,  additional  and  convenient 
purchase  may  be  obtained,  by  fixing  a  bone-forceps,  such  as  is  represented 
in  Fig.  514,  firmly  into  the  dead  bone.    If  the  sequestrum  be  too  large  to 


Fig.  514.— Bone-Forceps. 

be  removed  entire  through  the  cloacae,  it  may  perhaps  best  be  extracted  piece- 
meal^  having  been  previously  divided  by  passing  the  points  of  narrow  but 
strong  cutting-pliera  into  the  interior  of  the  bone. 

After  the  removal  of  the  sequestrum,  a  smooth  hollow  cavity  will  be  left  in 
the  new  case,  from  the  bottom  and  sides  of  which  blood  usually  wells  up  freely, 
issuing  abundantly  from  the  vascular  bone,  and  from  the  granulations  lining 
its  interior.  Should  this  haemorrhage  be  at  all  troublesome,  elevation  of  the 
limb  and  pressure  will  always  arrest  it  without  difficulty.  In  the  subsequent 
treatment  the  chief  trouble  arises  from  the  accumulation  of  discharges  in  the 
cavity  from  which  the  bone  has  been  removed,  where  they  are  prone  to  become 
excessively  fool.  To  prevent  this  the  cavity  should  be  washed  out  with 
chloride  of  zinc  solution  (gr.  xx.  to  Jj.)  inmiediately  after  the  operation 
and  some  crystalline  iodoform  sprinkled  in  it.  It  may  then  be  dressed  with 
Alicjlic  or  iodoform-wool.  In  this  way  it  can  often  very  soon  be  brought  into  a 
condition  to  require  dressing  only  about  once  a  week.  If  these  dressings  are 
not  at  hand^  carbolic  oil,  terebene  and  oil,  or  glycerine  and  carbolic  acid,  may 
be  applied,  and  the  wound  well  syringed  with  Condy's  fluid.     If  the  se- 
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questrum  haye  been  a  long  one,  and  have  involved  the  greater  part  of  the 
shaft  of  the  bone,  it  may  happen  that  the  new  caae  has  not  gafficient  strength  to 
maintain  the  limb  of  its  proper  length  and  shape,  and  that  it  will  bend  or 
break  nnder  the  action  of  the  forces  and  weight  to  which  it  is  subjected.  In 
order  to  prevent  this  accident,  it  will  be  necessary  to  put  it  np  in  light  splints, 
or  in  a  starched  bandage.  After  the  removal  of  the  dead  bone,  the  sinuses 
will  speedily  dose,  and  the  limb  eventually  regain  its  normal  size  and  shape. 

Amp«tetioii.-»If  the  necrosed  bone  be  so  situated  that  it  cannot  be  removed, 
occupying  too  great  an  extent  and  continuing  to  be  firmly  fixed ;  and  if  at  the 
same  time  the  patient^s  health  have  been  worn  down  by  constant  discharge, 
and  symptoms  of  hectic  come  on  ;  or  if  the  limb  have  generally  been  greatly 
disorganised  by  the  morbid  processes  going  on  in  it,  recourse  must  be  had  to 
amputation  as  a  last  resource.  It  is  especially  in  the  lower  third  of  the  thigh- 
bone that  these  severe  forms  of  necrosis  occur,  necessitating  amputation  of  the 
limb.  When  necrosis  affects  the  flat  posterior  surface  of  this  bone  above  the 
condyles,  a  special  source  of  danger  occurs  in  the  possibility  of  the  sequestrum 
causing  ulceration  or  wound  of  the  popliteal  artery.  In  cases  of  this  kind, 
suddenly  fatal  hsBmorrhage  might  occur.  Should  the  hsemorrhage,  though 
abundant,  not  be  fatal,  what  course  should  the  Surgeon  adopt  in  such  cases  ? 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the  limb  ?  The 
line  of  practice  must,  I  think,  be  determined  by  the  condition  of  the  limb  itself 
and  by  the  state  of  the  patient's  health.  If  these  be  both  tolerably  good,  the 
limb  not  too  much  disorganized,  and  the  powers  of  the  system  not  too  much 
reduced  by  hectic,  an  attempt  might  be  made,  by  slitting  up  the  sinuses,  to 
expose  and  secure  the  popliteal  artery  at  the  seat  of  injury  in  it,  and,  by  liga- 
turing it,  to  save  life  and  limb.  But  should  this  attempt  fail,  as  I  have  known 
happen,  or  should  it  not  be  thought  prudent  to  make  it,  owing  to  the  low  state 
of  the  patient's  strength,  or  the  disorganized  condition  of  the  limb,  amputation 
must  be  done  without  delay.  As  an  idiopathic  disease,  necrosis  of  the  tibia 
requiring  amputation  is  rarely  met  with ;  but  when  it  is  the  result  of  bad  com- 
pound fractures,  or  of  other  serious  injuries,  removal  of  the  limb  may  becomo 
imperative.  In  acute  necrosis  of  the  lower  end  of  the  thigh,  or  of  the  shaft  of 
the  tibia  involving  the  contiguous  joints,  and  attended  by  deep  and  extensive 
abscess  of  the  limb,  amputation  is  imperative. 

Bmctlom  of  the  whole  of  the  necrosed  bone  may  be  advantageously  per- 
formed in  such  cases  as  those  of  the  metacarpal  and  metatarsal  bones,  or  in 
those  of  the  forearm  or  leg,  where  sufBcient  stability  of  limb  is  secured  by  the 
remaining  bone  or  bones  to  leave  an  useful  member.  The  diseased  bone  may 
be  thus  removed  in  necrosis  of  the  ungual  phalanx  occurring  from  whitlow, 
where,  by  the  excision  of  the  dead  bone,  the  end  of  the  finger  may  be  preserved ; 
also  in  necrosis  of  some  of  the  metatarsal  and  tarsal  bones,  or  those  of  the  fore- 
arm, the  inferior  maxilla,  and  the  fibula.  Subperiosteal  resection  in  cases  of 
acute  necrosis  has  been  already  alluded  to  (p.  282). 

The  remarks  that  I  have  hitherto  made  apply  chiefly  to  necrosis  of  the  long 
bones  of  the  extremities.  As  there  are  a  few  special  considerations  connected 
with  necrosis  of  the  flat  bones,  we  will  now  consider  these  briefly. 

V^evods  of  tho  Stoxmwn,  SeapvlA*  or  Bonos  of  tho  Pohrio,  is  an  ex- 
cessively tedious  process,  there  being  but  very  little  tendency  to  the  formation 
of  a  line  of  separation  and  to  the  detachment  of  the  sequestrum,  which  will 
continue  bare,  rough,  and  adherent  for  many  years.    Should  it  be  so  situated 
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that  it  can  be  removed,  it  most  be  excised,  even  though  not  detached.  When 
the  ilinm  and  pelvic  bones  are  affected  independently  of  the  hip-joint,  it  is 
seldom  tiiat  any  operative  measure  can  be  employed  with  advantage  :  here  we 
most  leave  the  patient  to  the  chance  of  the  bone  being  at  length  so  loosened 
as  to  admit  of  extraction.  In  some  cases,  however,  if  the  disease  be  limited  to 
a  portion  of  the  crest  of  the  ilium,  or  to  the  tuber  ischii,  the  dead  bone  may  be 
removed  ;  although  in  these  instances  it  not  uncommonly  happens  that  disease 
of  a  similar  kind  exists  elsewhere  about  the  sacrum  or  spine,  that  will  eventually 
destroy  the  patient.  In  a  case  in  which  I  removed  a  portion  of  the  crista  ilii 
for  necrosis  that  was  apparently  confined  to  that  bone,  it  was  found,  on  the 
patient  dying  some  weeks  afterwards  of  erysipelas,  that  the  lumbar  vertebrae 
were  also  diseased.  Of  late  years,  considerable  portions  of  the  pelvis  have  been 
saooesBfully  excised  for  necrosis,  as  will  be  more  fully  mentioned  when  I  come 
to  speak  of  excision  of  the  hip-joint.  The  tuber  ischii,  when  affected,  may 
leadily  be  extirpated. 

lf#cro«Li  of  tho  Cranial  Boiiaa  is  of  frequent  occurrence  as  the  result  of 
struma  or  syphilis,  or  the  two  conditions  conjoined.  When  met  with  in 
cbildien,  it  is  usually  strumous,  often  occurring  after  measles  or  scarlet  fever ; 
in  adults  it  is  usually  syphilitic,  though  by  no  means  invariably  so,  being  some- 
times the  result  of  blows  in  people  of  otherwise  healthy  constitutions.  There 
are  four  situations  in  which  necrosis  of  the  cranial  bones  may  occur,  viz.,  in 
the  vault  of  the  skull,  the  frontal  bone,  the  temporal  bone,  or  in  the  sphenoid 
and  ethmoid  bones.  When  idiopathic  necrosis  affects  the  vault,  it  is  usually 
syphilitic ;  when  it  occurs  in  the  other  situations,  especially  in  the  temporal 
bone,  it  is  commonly  strumous. 

Three  forms  of  necrosis  affect  the  cranial  bones.  In  one  case,  the  outer  table 
is  alone  affected ;  this  perishes,  separates,  and  exfoliates,  granulations  spring 
np  from  the  outer  surface  of  the  inner  table,  and  a  process  of  repair  is 
thus  established.  In  the  second  form  of  the  disease,  the  whole  thickness  of 
the  skull  necroses,  separates  from  the  dura  mater  and  surrounding  healthy  bone 
in  the  usual  way,  and  may  be  detached  in  large  irregularly-shaped  pieces, 
sometimes  of  large  size,  occupying  several  square  inches.  In  the  third  form, 
the  necrosis  is  hard,  dry,  rough,  and  pitted  or  worm-eaten,  penetrating  through 
the  diploe  to  the  inner  table,  separating  very  slowly,  and  lasting  an  indefinite 
period 

Re$ulUt, — In  necrosis  of  the  cranial  bones,  there  is  always  the  special  danger 
of  extension  of  inflammation  to  the  membranes  of  the  brain,  and  the  conse- 
quent occurrence  of  effusion  within  the  skull,  leading  to  convulsions,  coma, 
and  death.  This  danger  is  greatest  when  the  petrous  portion  of  the  temporal 
bone  is  affected,  as  the  dura  mater  is  continued  into  some  of  the  canals  by  which 
it  is  perforated.  Cerebral  complication  is  less  likely  to  occur  when  the  frontal 
bone  is  the  seat  of  disease,  more  particularly  the  lower  part  of  this  bone, 
where,  by  the  intervention  of  the  fix)ntal  sinuses,  the  anterior  wall  is  altogether 
carried  away  from  the  inner  table,  and  from  all  dangerous  proximity  to  the 
membranes  of  the  brain. 

The  Signs  of  necrosis  of  the  cranial  bones  are  very  obvious.  When  the  vault 
or  forehead  is  affected,  there  is  tenderness,  with  some  puffiness,  and  gradual 
elevation  of  the  scalp  into  an  abscess.  When  this  is  opened,  the  necrosed  bone 
may  be  felt  or  seen  lying,  bare,  at  the  bottom  of  a  sinus  or  unhealed  ulcer. 
When  the  petrous  portion  of  the  temporal  bone  is  the  seat  of  disease,  there 
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will  have  been  ear-ache,  followed  by  profuse  foetid  discharge  from  the  ear,  it  is 
usually  secondary  to  chronic  inflammation  of  the  middle  ear  with  perfoiation 
of  the  tympanum,  escape  of  the  ossicula  auditiis,  and  deafoess.  When  the 
sphenoid  or  the  ethmoid  is  affected,  deep  pains  in  the  head,  persistent  oedema  of 
the  eyelids,  and  foetid  discharge  from  the  nose,  will  reveal  the  nature  and  Beat 
of  the  mischief. 

The  Treatment  of  necrosis  of  the  cranial  bones  will  vary  according  to  the 
nature  and  the  seat  of  the  disease.  In  the  dry  pitted  variety,  exposing  and 
scraping  the  diseased  osseous  surface  or  the  application  of  a  strong  solution 
of  sulphuric  acid  will  often  bring  about  a  healthy  action,  provided  the  disease 
have  not  penetrated  too  deeply.  Should  there  be  reason  to  think  that  the 
inner  table  has  been  perforated,  it  will  probably  be  safer  to  leave  the  case  to 
the  reparative  processes  of  nature  than  to  trephine.  If,  however,  the  anterior 
wall  of  the  frontal  sinus  be  the  seat  of  the  disease,  or  if  the  supraorbital  ridge 
be  affected,  the  dry  and  rough  bone  may  be  safely  removed,  as  I  have  on  more 
than  one  occasion  had  to  do,  by  the  application  of  the  trephine  in  the  first 
instance,  and  of  the  gouge  in  the  other  case.  When  exfoliating  necrosis  of 
the  outer  table,  or  of  the  whole  thickness  of  the  bone,  affects  the  vault  of  the 
skull,  the  loosened  plate  may  readily  be  lifted  off  its  granulating  bed  by  meanfi 
of  the  elevator  or  forceps,  after  it  has  been  fairly  exposed. 

Necrosis  of  the  petrous  portion  of  the  temporal  bone  may  be  looked  upon  as 
an  incurable  disease,  which  is  usually  fatal  from  septic  meningitis.  When  the 
sphenoid  or  ethmoid  is  the  seat  of  necrosis,  little  can  usually  be  done  by 
operative  interference  ;  though  in  the  latter  case  portions  of  sequestrum  may 
sometimes  be  extracted  through  the  nostrils,  and  in  one  extraordinary  case 
under  my  care  in  University  College  Hospital,  I  removed  through  the  month 
the  whole  body  of  the  sphenoid  bone.  The  patient,  a  man  aged  forty-three, 
had  suffered  from  syphilis  for  fifteen  years,  and  from  disease  of  the  bones  of 
the  nose  and  upper  jaw  for  three  years.  The  anterior  part  of  the  hard  palate 
was  destroyed,  and  it  was  through  the  fissure  so  formed  that  I  remov^  the 
bone.  The  fragment  included  the  sella  Turcica,  and  the  roots  of  the  pterygoid 
processes,  but  the  clinoid  processes  could  not  be  recognised.  The  patient  had 
suffered  from  no  cerebral  symptoms  except  occasional  headache  and  some  loss 
of  memory.    He  made  a  good  recovery. 

The  Patella  is  rarely  necrosed.  I  have,  however,  met  with  two  instances 
of  primary  necrosis  of  this  bone.  One  case  occurred  in  an  elderly  woman. 
The  disease  came  on  without  any  evident  external  cause,  commencing  in  the 
anterior  part  of  the  patella  and  gradually  implicating  the  bone,  until  it  became 
perforated,  when  rapid  suppurative  disorganization  of  the  knee-joint  ensued, 
necessitating  amputation.  The  other  case  occurred  after  simple  fracture  of  the 
patella,  in  a  man,  and  is  described  at  p.  446,  Vol.  I. 

Bibs. — When  the  ribs  are  necrosed,  abscesses  and  sinuses  will  often  form  to 
a  considerable  extent  on  the  side  of  the  chest.  These  must  be  laid  open,  and 
the  diseased  portion  of  bone  scraped  away  by  the  gouge.  In  doing  this,  care 
must  of  course  be  taken  that  the  adjacent  intercostal  space  be  not  punctured 
by  an  unfortunate  slip  of  the  instrument — an  accident  that  is  best  avoided  by 
protecting  the  gouge  well  with  the  finger. 
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CHAPTER    XLVII. 


ffTRUCTURAL  CHANGES  IN  BONE  AND  TUMOURS  OF  BONE. 


ETFXBTROPHT   OF  BONX. 

TriM  Hypertrophy  of  Bona,  that  is  to  say,  increase  in  size  without 
alteration  in  fonn  or  structure,  is  very  rare.  It  occurs  as  the  result  of  exces- 
sire  use,  in  common  with  the  enlargement  of  the  muscles  inserted  into  it. 

The  term  Tuflaimnatory  Kypertropliy  is  often  applied  to  those  chronic 
inflammatory  processes  which  cause  enlargement  of  a  bone,  diffused  over  a 
considerable  part  of  its  length.  When  the  thickened  bone  is  more  spongy 
than  natural,  the  change  is  termed  Spongy  Hypertrophy;  when  it  is  denser, 
sclerosiSy  or  hardening  of  bone.  Spongy  hypertrophy  occurs  in  its  most 
marked  form  in  the  disease  described  by  Sir  James  Paget  bb  osteitis  deformans. 
Sclerofiifl  ia  most  commonly  met  with  as  the  result  of  syphilis  or  after  recovery 
from  chronic  osteitis  and  periostitis  in  scrofulous  subjects.  It  may  affect 
several  bones  at  the  same  time  ;  and,  in  the  long  bones,  may  lead  to  filling  up 
of  the  medullary  and  Haversian  canals  with  bony  substance,  with  some  thicken- 
ing of  the  bone  generally.  This  condition  is  not  recognizable  with  certainty 
during  life. 

Twrrfo  of  Length  of  Bones. — ^Allusion  has  already  been  made  at  p.  271 
to  the  hypertrophy  of  bone  which  sometimes  follows  chronic  osteitis.  This 
increased  growth  of  bone,  as  a  result  of  morbid  conditions,  has  been  investi- 
gated by  Stanley  and  Paget  in  this  country,  and  by  Langenbeck  and  others 
on  the  continent.  It  has  been  observed  in  connection  with  necrosis,  chronic 
osteitis,  and  chronic  abscess  :  and  also  with  chronic  hyperemia  of  the  soft 
parts  of  a  limb.  Langenbeck,  from  his  observations,  concludes  that  morbid 
changes  which  give  rise  to  irritation  and  hypersBmia  of  the  osseous  tissue  lead, 
as  long  as  the  growth  of  bone  continues,  to  an  increase  both  in  the  length  and 
in  the  thickness  of  bones  ;  and  that  the  increase  of  growth  in  length  affects 
especially  the  diseased  bones,  but  may  also  occur  in  a  healthy  bone  of  the  same 
limb.  Sometimes,  as  Paget  has  pointed  out,  the  long  existence  of  an  ulcer  of 
the  integmnents  in  a  young  person  may  produce  thickening  and  elongation  of 
the  lione.  When  the  femur  undergoes  elongation  in  this  way,  the  inequality 
in  length  of  the  limb,  unless  the  opposite  limb  be  lengthened  by  artificial 
means,  may  lead  to  talipes  of  the  foot  of  the  lengthened  Umb  or  to  lateral 
curvature  of  the  spine.  The  tibia  sometimes  becomes  elongated,  while  the 
fibula  remains  of  its  normal  length :  and  in  such  cases  the  former  bone  becomes 
curved  The  diagnosis  of  this  condition  from  the  curvature  of  rickets  consists, 
according  to  Paget,  in  the  marked  elongation :  in  the  absence  of  thickening  of 
the  ends  of  the  bone,  which  are  usually  even  more  nearly  equal  in  size  to  the 
shaft  than  in  the  natural  state,  on  account  of  the  thickening  of  the  latter :  and 
etpocially  in  the  fact  that  **  the  rickety  tibia  is  compressed,  usually  curved 
inwards,  ita  shaft  is  flattened  laterally,  and  its  margins  are  narrow  and  spinous ; 
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while,  in  the  elongated  tibia,  the  curve  is  usually  directed  forwardB,  the  margins 
are  broad  and  round,  the  surfaces  are  convex,  and  the  compression  or  flatten- 
ing, if  there  be  any,  is  fix)m  before  backwards/' 

Atrophy  of  Bons. — This  term  comprises  two  conditions :  one  in  which 
the  bone  is  wasted,  and  another  in  which  an  arrest  of  growth  occurs. 

Atrophy  occurs,  as  a  natural  result,  in  old  age  ;  the  change  that  takes 
place  in  the  lower  jaw  being  a  familiar  example.  In  other  cases  it 
happens  as  a  consequence  of  fracture ;  the  nutrient  artery  of  the  bone 
having  been  torn  across,  and  one  of  the  fragments  consequently  receiving 
insufficient  vascular  supply.  Atrophy  of  bone  conmionly  occurs  also  frx>m 
disuse,  as  is  the  case  in  old  dislocations.  In  atrophy,  the  bone  becomes 
thinner,  lighter,  and  more  porous  than  usual ;  the  compact  structure  dis- 
appearing nntil  a  mere  paper-like  layer  may  be  left,  and  the  cancellous 
being  expanded,  the  spaces  being  filled  with  soft  yellow  fat.  Atrophy  of 
bones  is  common  in  general  paralysis  of  the  insane.  It  is  often  especially 
marked  in  the  ribs,  and  is  a  common  cause  of  fractures,  occurring  either 
spontaneously  or  during  the  restraint  necessarily  employed  during  a  maniacal 
outbreak. 

ArrMitod  Orowtli  of  bones  is  an  occasional  consequence  of  disease.  Its 
occurrence  in  rickets  will  be  presently  referred  to.  It  may  be  a  result  also  of 
various  diseases  of  the  epiphyses  and  joints  of  atrophy,  or  of  the  resection  of 
the  epiphysis  in  children,  and  may  follow  the  formation  of  cicatrices  after  bums 
in  the  neighbourhood  of  joints.  The  effect  of  paralysis  on  the  growth  of  bone 
varies.  It  is  common  to  see  normal  growth  of  the  bones  in  limbs  afiected 
with  infantile  paralysis,  in  which  the  muscles  are  wasted ;  while  in  other  cases 
it  has  been  materially  impaired.  This  probably  depends  upon  whether  the 
epiphyses  are  properly  developed  or  not. 


Rickets  is  a  general  disease,  the  most  important  manifestation  of  which  is 
an  imperfect  development  of  the  new  tissue  of  growing  bones.  It  occurs 
only  in  early  childhood,  most  ft^uently  appearing  during  the  first  or  second 
year  of  life,  though  it  has  been  observed  as  late  as  the  ninth  year  and  is  said 
occasionally  to  be  congenital. 

Cam—. — Want  of  sufficient  food  and  of  fresh  air,  want  of  cleanliness  and 
light,  and  all  the  unhealthy  surroundings  of  the  overcrowded  poor  of  a  laige 
city,  are  the  great  causes  of  rickets.  It  is  rarely  met  with  amongst  the  wealthy 
classes,  and  in  the  conntiy  it  is  scarcely  seen,  even  among  the  poor.  Insoffi* 
cient  or  improper  food  is  undoubtedly  the  most  important  of  the  more  special 
causes  of  rickets.  There  is  but  one  proper  food  for  a  child  during  the  first 
nine  months  of  its  life,  and  that  is  the  milk  of  a  healthy  woman.  The  ill-fed 
mothers  amongst  the  working-classes,  exhausted  as  they  often  are  by  repeated 
child-bearing  and  unnaturally  prolonged  lactation,  are  veiy  friequently  nnable 
to  supply  milk  of  a  sufficiently  nutritive  quality,  and  thus,  even  when  suckled 
the  child  is  but  half-fed.  Should  it  be  brought  up  by  hand,  in  order  to  save 
expense,  flour,  or  various  useless  patent  preparations  of  starch  are  largely  used 
in  place  of  cow*8  milk.  This  early  i^ing  with  starch  before  the  child  is 
capable  of  digesting  it,  is  probably  the  most  fmitAil  cause  of  rickets.  Even 
if  there  be  no  error  in  feeding,  there  is  reason  to  believe  that  the  oflbpring 
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of  feeble  mothers  tend  to  become  rickety.  The  health  of  the  fitther  has  not 
been  ahown  to  exert  any  influence.  Parrot  has  lately  maintained  that  syphilis 
in  the  parents  may  cause  rickets  in  the  child,  but  against  this  there  is,  as  Sir 
William  Jenner  has  pointed  out,  one  unanswerable  argument ;  in  a  family  of 
rickety  children,  as  a  rule,  the  younger  members  are  most  affected,  while  in 
inherited  syphilis  it  is  exactly  the  reverse.  Tubercle  and  scrofula  have  no 
definite  connection  with  rickets,  in  fi»et,  they  are  seldom  met  with  in  the  same 
subject.  A  deficiency  of  lime  in  the  water  of  the  district  has  been  also  stated 
to  be  a  cause  of  this  disease,  but  this  is  evidently  not  the  case,  for  rickets 
is  far  more  common  in  London,  which  is  supplied  with  water  containing  a 
considerable  amount  of  lime,  than  in  Glasgow  where  the  water  contfdns 
merely  a  trace. 

Vymptoms. — These  may  be  divided  into  general  symptoms  and  those 
referable  to  the  changes  in  the  bones.  The  general  symptoms  are  the  follow- 
ing :  the  child  may  be  thin,  but  is  more  often  apparently  well-nourished, 
sometimes  very  fat.  Its  mucous  membranes  are  pale,  but  the  cheeks  are  often 
redder  than  natural.  On  careful  examination,  however,  with  a  lens,  this  will 
be  seen  to  be  caused  by  a  network  of  dilated  capillaries  in  the  true  skin.  A 
most  characteristic  sign  is  profuse  sweating  of  the  forehead  when  the  child  is 
asleep,  the  rest  of  the  body  often  being  at  the  same  time  hot  and  dry,  though 
the  diermometer  rarely  shows  any  marked  elevation  of  temperature.  There 
is  often  general  tenderness  of  the  body,  so  that  any  handling  is  painful ; 
partly  in  consequence  of  this  and  partly  from  the  heat  of  the  body,  the  child 
kicks  off  its  bed-clothes  at  night,  so  that  it  is  sometimes  impossible  to  keep  it 
covered,  unless  it  is  made  to  sleep  in  flannel  drawers  and  a  jersey.  The 
digestion  is  often  good,  but  there  is  a  tendency  to  attacks  of  gastric  catarrh, 
with  a  furred  white  tongue  and  perhaps  vomiting.  The  motions  are  clay- 
coloored  and  offensive.  Flatulence  is  common,  and  owing  to  the  weakness  of 
the  muscles,  which  is  often  a  marked  effect  of  rickets,  the  child  usually  becomes 
pot-bellied.  The  spleen  is  frequently  enlarged,  and  in  some  cases,  the  liver 
also.  The  urine  presents,  as  a  rule,  nothing  characteristic.  It  may  contain 
aa  excess  of  phosphate  of  lime,  but  this  is  not  the  result  of  softening  of  the 
bones,  but  evidence  of  imperfect  assimilation. 

The  changes  observed  m  the  banes  appear  early  in  the  disease.  They 
consist  of  enlargement  of  the  articular  ends,  most  marked  at  the  points  of 
junction  of  the  shaft  with  the  epiphyses  ;  in  consequence  of  which  the  joints 
i^>pear  to  be  swollen.  The  enlargement  is  also  especially  marked  at  the  junc- 
tions of  the  ribs  with  their  cartilages,  which  form  prominent  ronnded 
swellings,  felt  and  sometimes  clearly  seen  through  the  skin,  giving  rise  to  the 
appearance  which  has  been  termed  the  **  rickety  rosary.*'  At  a  later  period, 
owing  to  the  softness  of  their  structure,  the  bones  bend,  giving  rise  to  various 
characteristic  deformities.  Humphry  and  Langenbeck  have  called  attention 
to  the  want  of  growth  in  length  often  observed  in  rickets.  Humphry  says 
that  the  humerus  and  femur  are  about  one-fourth  shorter  in  rickety  subjects 
than  in  healthy  individuals  of  the  same  age.  The  most  important  deformities 
arising  in  different  parts  are  the  following: — ^The  head  early  appeacrs  large,  the 
forehttd  being  especially  protuberant,  and  the  face  small.  The  fontanelles, 
especially  the  anterior,  are  very  slow  in  closing ;  the  bones  of  the  sknil  may 
be  thickenedt  forming  prominent  ridges  on  each  side  of  the  sutures,  though 
oocadosally  in  the  occipital  they  are  unduly  thin.  The  spmein  young  children 
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usually  presents  one  long  curve  backwards  from  the  lower  cervical  region  to 
the  coccyx,  with  a  compensating  curve  forwards  in  thd  neck.  In  older  children 
there  may  be  merely  exaggeration  of  the  normal  cun  es.  The  chest  presents 
very  characteristic  deformities  ;  the  sternum  projects  somewhat  forwards,  with 
a  deep  depression  on  each  side  caused  by  the  sinking-in  of  the  soft  newly- 
formed  part  of  the  ribs  at  their  anterior  extremities.  The  deformity  is  com- 
monly termed  *^  pigeon-breast.'*  The  depression  is  less  on  the  left  side,  as  the 
ribs  are  supported  by  the  heart.  The  lower  ribs  are  pushed  outwards  by  the 
abdominal  viscera.  The  angles  of  the  ribs  are  less  obtuse  than  natural.  The 
clavicles  show  merely  an  increase  of  the  normal  curves.  The  humerus  is 
usually  bent  outwards  at  the  insertion  of  the  deltoid  ;  the  hones  of  the  forearm 
are  bent  outwards  in  the  lower  third.  The  pelvis  is  narrowed  from  before 
l^ackwards,  more  especially  if  the  deformity  commences  before  the  child  has 
learned  to  walk.  The /emwr  presents  a  single  long  curve  forwards.  The  tibia 
ani  fibiUa  are  bent  forwards  and  outwards  or  forwards  only  in  their  lower 
thirds.  The  deformities  here  mentioned  are  the  most  common,  but  other 
varieties  may  be  met  with.  As  the  child  becomes  older  it  frequently  becomes 
knock-kneed  or  bow-legged. 

Dentition  is  usually  much  delayed.  This  is  an  important  symptom,  and  it 
is,  therefore,  necessary  to  remember  the  dates  at  which  the  teeth  should  appear. 
This  may  be  easily  done  by  the  following  formula,  which  is  accurate  enough 
for  clinical  purposes.  Taking  the  teeth  in  anatomical  order,  commencing 
with  the  central  incisor,  they  appear  at  the  following  dates  in  mouths,  7,  9, 
18,  12,  24. 

gl'Ogg—  and  TrognmAm. — Under  proper  treatment  rickets  can  usually 
be  cured.  The  bones  then  rapidly  become  solid  and  firm,  and  remain  per- 
manently fixed  in  their  abnormal  shape.  The  conca\ities  of  the  curves 
become  partly  filled  up  to  give  the  bone  the  necessary  strength,  while  ab- 
sorption takes  place  laterally  to  preserve  lightness.  This  is  often  very 
marked  in  the  femur,  the  antero-posterior  diameter  of  which  may  be  double 
the  transverse.  After  recovery  from  rickets  there  is  frequently  early  union 
of  the  epiphyses,  by  which  the  whole  body  is  stunted.  Muscular  develop- 
ment is,  however,  often  good,  and  the  patient  may  eventually  become 
sufficiently  powerful. 

Rickets  infinitely  rarely  causes  death  directly,  hut  by  impairing  the 
power  of  coughing  it  indirectly  causes  the  fatal  result  in  a  considerable 
proportion  of  cases  of  bronchitis  in  children, 

PaiUiology. — Beyond  the  fact  that  the  red  corpuscles  have  been  found 
deficient  in  number,  examination  of  the  blood  has  thrown  but  little  light 
on  the  disease.  The  nature  of  the  enlargements  of  the  liver  and  spleen  are 
somewhat  doubtful  and  require  further  investigation. 

In  the  bones  the  essential  features  of  the  morbid  process  are,  first,  an 
exaggeration  of  the  processes  immediately  preparatory  to  the  development 
of  true  bone  ;  secondly,  an  imperfect  conversion  of  this  preparatory  tissue 
into  true  bone  ;  and  thirdly,  a  great  irregularity  of  the  whole  process.  In 
rickets  there  is  a  growth  of  soft  bone,  but  no  softening  of  healthy  bone. 
Such  osseous  tissue  as  has  been  developed  before  the  disease  conmienoed 
remains  unchanged,  unless  absorbed  in  the  process  of  the  formation  of  the 
medullary  canaL  The  pathological  appearances  are  best  studied  on  a  longi- 
tudinal section  of  a  long  bone.     In  normal  ossification  a  thin  bluish  lino 
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18  aeen  between  the  unaltered  cartilage  and  the  newly-formed  bone  ;  in  this 
the  proliferation  of  the  cartilage  corpuscles  is  taking  place  preliminary  to 
the  formation  of  bone.  In  rickets  this  line  is  much  thinner  than  natural, 
and  iir^nlar  processes  project  from  it  into  the  cartilage  of  the  epiphysis. 
The  process  is  wanting  in  the  regularity  observed  in  normal  ossification. 
The  proliferating  cartilage-cells  are  heaped  irregularly  together,  and  patches 
in  wUch  calcification  of  the  matrix  is  taking  place,  are  met  with,  scattered 
here  and  there.  The  vascular  medullary  spaces  also  which  normally  penetrate 
in  an  even  line  into  the  proliferating  layer  of  cartilage  show  the  same  want 
of  r^:alarity  in  their  development.  Some  will  be  found  projecting  an  eighth 
of  an  inch  or  more  in  advance  of  the  others  into  the  unaltered  cartilage. 
These  spaces  are  lined,  as  in  normal  bone,  with  osteoblasts,  and  bone  is  formed 
from  them,  but  the  osseous  tissue  thus  produced  is  softer  than  natural,  and 
cartilage  cells  unaltered,  or  merely  calciiSed,  may  be  found  imbedded  in  it. 
Beneath  the  periosteum,  especially  at  the  line  of  junction  of  the  epiphyses  with 
the  shaft  a  thick  layer  of  reddish,  vascular,  spongy  bone  is  found.  Micro- 
scopic examination  shows  that  the  osteoblastic  layer  beneath  the  periosteum 
is  greatly  increased  in  thickness  ;  the  osteoblasts  are  numerous,  but  the  osteo- 
genic fibres  between  them  are  imperfectly  developed,  and  lime  salts  are  but 
scantily  deposited ;  the  resulting  structure  is  therefore  softer  than  natural. 

Tntttawat. — In  the  treatment  of  rickets  our  first  endeavour  must  be  to 
remove  those  conditions  which  are  known  to  cause  the  disease.  The  child  must 
be  as  much  as  possible  in  the  open  air  and  should,  if  possible,  be  sent  into  the 
country.  It  must  be  put  to  sleep  in  a  bed  by  itself  to  ensure  fresh  air  during 
the  night.  If  it  kicks  its  clothes  off  it  must  be  made  to  sleep  in  loose  flannel 
drawers  and  a  jacket,  to  avoid  the  risk  of  catching  cold.  A  bath  should  be 
given,  of  tepid  salt  water  in  winter  and  cold  in  summer,  every  morning  and 
evening,  or  at  least  once  daily.  The  diet  should  be  carefully  regulated. 
Before  seven  months  it  should  consist  of  nothing  but  tnilk  ;  the  mother^s 
milk  is  the  best  if  she  be  in  a  state  of  health  to  suckle  her  child  ;  if  not,  the 
best  cow's  milk  must  be  given,  diluted  at  first  with  one-quarter  of  its  bulk^of 
warm  water  and  sweetened  with  a  little  sugar.  Lime-water  may  be  added 
if  the  child  vomits  or  passes  undigested  milk  with  its  stools.  After  the 
chfld  has  passed  the  seventh  month  a  small  quantity  of  properly  prepared 
starch  food  may  be  added  to  the  diet,  but  the  supply  of  milk  must  not  be 
diminished ;  at  least  two  pints  should  be  given  daily.  Underdone  meat 
poonded  into  a  pulp  in  a  mortar,  or  the  juice  of  raw  meat  may  also  be  given. 

The  only  remedies  that  are  of  any  service  in  rickets  are  iron  and  cod- 
liver  oil,  the  former  being  the  more  important.  They  may  be  given  together 
— one  ^achm  of  steel  wine  and  the  same  quantity  of  the  oil  being  taken  three 
times  a  day  immediately  after  food.  This  treatment  must  be  continued  for 
many  months.  An  occasional  dose  of  rhubarb  and  soda,  or  compound  liquorice 
powder  may  be  necessary,  and  if  the  tongue  be  very  ftured  a  small  quantity  of 
grey  powder  may  sometimes  be  added.  It  is  of  muc^  importance  in  preventing 
deformity  in  these  cases  not  to  allow  the  child  to  walk  or  stand  much,  but  to 
let  it  take  exercise  in  donkey-panniers  or  hand-chairs,  and  to  support  those 
limbs  that  have  a  special  tendency  to  bend,  with  properly  contructed  steel 
supports,  which  will  be  found  of  much  use,  provided  they  are  not  too  heavy,  and 
do  not  interfere  with  the  action  of  the  muscles.  Methodical  friction  also 
should  be  employed  to  stimulate  the  muscles. 

vol..  II.  X 
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CtombinatioB  of  Biekots  aad  Sonrvy. — ^Attention  has  lately  been  drawn 
bj  T.  Smith,  Cheadle,  and  T.  Barlow,  in  this  country,  and  Moller  and  others  in 
(Germany,  to  a  disease  occnrring  in  young  children  which  is  characterized  by 
the  following  symptoms  :  after  a  few  days'  illness,  somewhat  sudden  swelling 
takes  place,  evidently  in  connection  with  the  bones,  usually  in  the  lower  ex- 
tremities, but  sometimes  also  in  the  upper  limbs.  Of  all  bones  the  femora  are 
most  frequently  affected,  but  most  commonly  the  swelling  is  not  limited  to 
one  bone.  There  is  subcutaneous  oedema,  varying  in  amount.  Acute  tender- 
ness forms  a  most  prominent  symptom,  and  the  slightest  movement  evidently 
causes  severe  pain.  The  limbs  consequently  lie  motionless,  a  condition  which 
has  been  termed  "  pseudo-paralysis."  The  swelling  of  the  bones  is  usually 
most  marked  near  the  ends  of  the  shafts,  and  in  extreme  cases  the  epiphyses 
are  found  to  be  separated.  Other  bones  often  become  affected  subsequently 
to  the  first  appearance  of  the  disease.  There  is  usually  some  elevation  of 
temperature,  but  it  seldom  exceeds  101*5  F.  Spongy  gums  are  met  with  in 
about  half  the  cases ;  purpura,  heematuria,  and  subconjunctival  haemorrhage, 
have  also  been  noted.  The  child  soon  becomes  extremely  anaemic,  and,  if 
not  properly  treated,  rapidly  emaciates  and  dies. 

The  fatal  cases,  when  examined  after  death,  have  shown  that  the  pain  and 
swelling  is  due  to  a  copious  extravasation  of  blood  beneath  the  periosteum, 
stripping  it  widely  from  the  bone.  The  disease  has  been  described  by  German 
writers  as  ''  acute  rickets,"  but  Barlow,  who  has  carefully  analysed  22  cases, 
states  that  in  three  the  signs  of  rickets  were  very  pronounced,  in  seven 
moderately  well  marked,  in  nine  slight,  and  in  three  absolutely  wanting.  He 
therefore  concludes  that  the  scurvy  is  the  essential  part  of  the  disease,  the 
rickets  being  more  or  less  accidental,  and  at  most  fiEtvouring  the  occurrence  of 
the  subperiosteal  haemorrhages.  In  every  case  the  disease  seems  to  have  been 
the  effect  of  improper  feeding,  chiefly  an  insufficient  supply  of  milk  in  in&nts, 
and  want  of  vegetables  in  older  children.  Barlow  therefore  suggests  the  name 
of  'Mnfantile  scurvy  *'  for  the  disease.  The  treatment  is  usually  successful  if 
the  disease  be  recognized  in  time.  Milk,  lime-juice,  and  fresh  vegetables, 
with  plenty  of  fresh  air,  soon  relieve  the  symptoms.* 

XOZ^LXTZaB  088XU11    OSTBO-lCAZiAOIA. 

. 

A  most  destructive  and  dangerous  disease  of  the  bones,  characterized  by 
softening  and  fragility  of  the  osseous  structure,  is  occasionally  met  with.  This 
affection  has  been  studied  with  much  attention  by  GurUng,  Solly,  Stanley, 
Maclntyre,  and  Litzmann ;  and  it  is  principally  from  their  labours  that  we 
are  acquainted  with  the  chief  facts  relating  to  it. 

In  this  disease  the  bones  are  bent,  or  their  shafts  broken  in  various  parts  of 
the  body.  Occasionally,  though  very  rarely,  only  one  is  fractured  ;  but  in  other 
cases,  as  in  Tyrrell's,  there  may  be  as  many  as  twenty-two  fractures,  or,  as  in 
Amott's,  thirty-one.  These  fractures  are  unattended  by  any  attempt  at  the 
formation  of  callus.  The  body  becomes  singularly  and  dktressingly  distorted. 
On  examining  the  bones  after  death  the  periosteum  is  seen  to  be  usually  redder 
and  more  vascular  than  natural.  A  section  of  the  bone  can  be  readily  made 
with  a  knife,  the  osseous  tissue  feeling  soft  and  gritty  as  it  is  cut.  The  medullary 

*  For  ftntber  infomutinn  tm  this  Intermtinc  dinraM  th«  reader  ii  rtfcrred  to  •  iA|«r  bj  Dr.  T.  Btorlow, 
in  tbc  '*  Medico-Oiirttrvical  TruiMctlonn,  "  vol.  Izrl.,  p.  159. 
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canal  of  a  long  bone  is  increased  in  diameter,  the  spaces  of  the  cancellons 
tisBue  are  enlarged  by  coalescence,  after  destruction  of  the  bonj  trabecalse,  and 
the  compact  tissue  is  more  spongy  than  natural,  from  widening  of  the  Haversian 
canals.  However  advanced  these  changes  may  be,  there  is  always  a  thin  un- 
altered layer  of  compact  bone  immediately  beneath  the  periosteum.  The 
enlarged  cancellous  spaces  and  Haversian  canals  are  filled  with  an  oily,  red, 
gmmous,  semi-fluid  substance.  Microscopic  examination  shows,  according  to 
Gomil  and  Sanvier^  that  the  &t  cells  of  the  medulla  have  disappeared  to  a 
great  extent,  and  their  place  is  occupied  by  small  round  cells,  spindle  cells, 
and  some  flattened  cells.  Haemorrhages  into  the  medullary  substance  are 
common.  In  the  later  stages  the  contents  of  the  medullary  spaces  contain  ft 
substance  resembling  the  splenic  pulp  in  appearance,  and  the  cells  contain 
numerous  pigment-granules  derived  from  the  extravasated  blood.  The  tra- 
becnlae  of  bone  appear  as  if  they  had  been  acted  on  by  acid.  The  lime-salts 
have  disappeared  from  the  layers  of  bone  neai'est  the  vessels,  leaving  the  tissue 
transparent,  but  still  showing  the  bone-corpuscles  just  as  in  bone  artificially 
decalcified.  This  process  gradually  advances,  and  is  followed  by  absorption 
of  the  decalcified  matrix,  while  the  corpuscles  either  perish  or  mingle  with  the 
cells  of  the  altered  medullary  substance. 

The  term  senile  moUities  is  sometimes  incorrectly  applied  to  the  atrophy  of 
old  age.  In  this,  however,  the  enlarged  spaces  are  filled  with  yellow  fat,  and 
not  wiUi  the  characteristic  tissue  just  described. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Leeson  to  be 
compoeed  of  18*75  parts  of  animal  matter,  29*17  of  phosphate  and  carbonate 
of  lime,  and  52*08  of  water  in  every  hundred  parts. 

Caiuw. — The  cause  of  the  complaint  is  obscure.  It  has  been  stated  that  it  is 
sometimes  connected  with  a  rheumatic  tendency  ;  as,  in  every  case  recorded, 
the  affection  has  been  preceded  or  accompanied  by  severe  pains,  resembling 
rheumatism.  In  some  instances  the  patients  have  been  affected  with 
syphflis.  It  most  commonly,  though  not  invariably,  occurs  in  females,  as 
pointed  ont  by  Kilian  ;  and  in  a  majority  of  cases  it  appears  to  have  a  con- 
nection with  the  childbearing  state.  Among  181  patients  whose  histories  have 
been  collected  by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the  disease 
either  appeared  during  pregnancy  or  was  modified  in  its  course  by  this 
condition.  Of  the  remaining  46  patients,  85  were  females,  and  11  males.  It 
most  generally  attacks  adults,  having  been  observed  in  few  cases  under  the 
age  of  20  :  and  it  may  occur  even  at  very  advanced  age. 

The  8«at  of  the  Disease,  according  to  Litzmann,  varies  according  as  it 
occoTB  within  the  childbearing  period  or  independently  of  this.  In  85  child- 
bearing  women,  the  whole  skeleton  was  affecteid  in  6  cases  only,  and  all  except 
the  bones  of  the  head  in  two  ;  while  in  46  other  cases,  all  parts  of  the  skeleton 
were  diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  six.  The 
percentage  of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table : — 

85  child-bearing    46  other  cases, 
women. 

Pelvis 1)6        ...        87 

Spinal  Column 54        ...        87 

Chert 31         ...        80 

Lower  Limb        .        .  ..17        ...        78 

Upper  Limb 12        ...        02 

Head 8        ...        52 
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In  childbearing  women  the  disease  appears  to  have  a  remarkable  predilec- 
tion for  the  pelvis  ;  it  is  probable,  however,  that  a  careftd  examination  of  all 
the  bones  has  not  been  made  in  all  cases. 

State  of  the  Urine. — In  all  cases  that  have  been  recorded,  the  nrine  has  been 
found  to  contain  large  quantities  of  earthy  matter.  Solly  pointed  out  that  this 
is  phosphate  of  lime,  which  has  been  absorbed  from  the  bone,  and  thrown  out 
by  the  kidneys  in  the  urine  ;  and  sometimes  the  elimination  of  this  matter  is 
so  abundant  that  it  forms,  as  in  one  of  the  cases  which  he  relates,  a 
calculus,  clogging  up  the  interior  of  the  kidney.  In  Maclntyre's  case,  the 
earthy  matters  of  the  bone  appear  to  have  been,  in  the  first  instance,  absorbed, 
and  carried  off  from  the  kidneys  by  the  urine  ;  but  afterwards  an  animal 
matter,  of  a  peculiar  and  apparently  previously  undescribed  character,  was 
discharged  in  abundance. 

Symptoms. — ^These  arc,  in  the  early  stages,  extremely  obscure  and  insidious. 
The  patient  complains,  in  the  first  instance,  of  wandering  pains  about  the 
limbs  and  trunk  which  assume  usually  a  rheumatic  character,  though  they 
have  been  observed  to  be  of  a  much  more  severe,  persistent,  and  intractable 
nature  than  those  that  occur  in  any  form  of  rheumatism.  The  patient  becomes 
debilitated,,  unfitted  for  exertion,  and  emaciated.  Spontaneous  fracture  now 
occurs  in  some  bones  under  the  influence  of  the  most  trivial  causes ;  others 
become  bent,  and  the  body  consequently  greatly  misshapen  and  distorted. 
The  deformity  of  the  pelvis  is  a  frequent  cause  of  difficult  labour,  often  ne- 
cessitating Caesarean  section,  or  Porro's  operation.  The  acetabula  are  approxi- 
mated by  the  weight  of  the  body  pressing  on  the  head  of  the  femora  ;  thus  the 
oblique  diameters  are  diminished,  while  the  pubes  is  carried  forward,  the 
horizontal  rami  often  coming  nearly  in  contact.  The  urine  presents  some 
of  the  abnormal  characters  above  described,  and  death  usually  eventually 
results  from  general  exhaustion. 

Diagnosis. — The  diagnosis  of  this  affection  has  to  be  made  in  the  early  stages 
from  rheumatism.  This  is  not  always  easy,  and,  indeed,  is  at  first  impossible  ; 
but  after  a  time,  when  the  peculiar  phosphatic  condition  of  the  urine  and  the 
fragility  or  distortions  of  the  osseous  system  manifest  themselves,  the  true 
nature  of  the  affection  becomes  apparent.  With  richeie  it  cannot  possibly  be 
confounded,  as  rickets  is  a  disease  of  childhood,  and  osteomalacia  is  peculiar  to 
adult  or  advanced  life. 

Trsstment. — With  regard  to  treatment,  but  little  can  be  done  ;  the  admi- 
nistration of  tonics,  and  a  general  supporting  plan  of  treatment,  may  arrest  for 
a  time  the  progress  of  this  terrible  affection  ;  but  when  once  it  is  declared,  it 
usually  progresses  fit)m  bad  to  worse,  and  at  last  destroys  the  patient.  Opiates 
may  be  employed  to  allay  the  pain,  and  in  Maclntyre's  case  some  temporary 
advantage  appeared  to  result  from  the  administration  of  alum  ;  but  no  remedy 
has  appeared  to  exercise  any  continuous  advantage  in  this  complaint.  Cases 
have  however  been  recorded  in  which,  after  very  extensive  softening  of  the 
bones,  complete  recovery  has  taken  place. 

ST7MOUB8    OV   BOHB. 

EX06T06I8. — By  exostosis  is  meant  the  growth  of  a  bony  tumour  from  some 
of  the  osseous  structures  of  the  body.  The  causes  that  immediately  give  rise 
to  this  disease  are  usually  extremely  obscure.    There  can  be  no  doubt  that  in 
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some  instances  it  is  hereditary ;  bnt,  in  general,  it  occurs  T^ithout  any  distinct 
or  appreciable  exciting  cause.  It  is  met  with  chiefly  in  the  young,  developing 
about  the  age  of  puberty.  Exostosis  appears  to  originate  in  two  ways  ; 
being  either  primarily  formed  as  true  bone  developing  from  periosteum,  or 
being  the  result  of  the  ossification  of  an  enchondroma. 

Exostoses  are  of  two  kinds — the  one  hard  and  compact,  the  other  softer  and 
more  spongy.  The  hard,  or  Ivory  Szostosis,  is  usually  single,  rarely  multiple. 
It  is  developed  from  fibrous  tissue,  but  in  structure  differs  both  in  appearance  and 
composition  from  normal  bone.  It  is  extremely  compact  and  white,  having  a 
section  closely  resembling  that  of  ivory,  but  possessing  a  true  bony  structure. 
Haversian  canals,  lacun»,  and  lamellaa.  In  chemical  composition,  it  is  found 
to  differ  from  healthy  bone  in  containing  more  of  the  phosphate  and  less  of 
the  carbonate  of  lime,  and  also  in  the  proportion  of  animal  matter  being 
smaller.  This  kind  of  exostosis  grows  principally  from  the  fiat  bones,  and 
lower  jaw,  and,  as  it  is  generally  of  small  size,  seldom  produces  much  in- 
convenience, unless  it  project  into  and  compress  important  parts.  Thus, 
Cloquet  relates  the  case  of  a  tumour  of  this  kind  growing  from  the  pubic 
bone,  and  perforating  the  bladder ;  and  it  is  occasionally  found  to  project 
into  the  orbit,  or  from  the  inner  table  of  the  skull,  upon  the  brain.  When 
exostosis  is  left  to  itself,  it  may  become  stationary  after  a  time.  In  some 
instances  it  has  been  known  to  necrose,  and  to  slough  away,  as  it  were,  from 
the  parte  in  which  it  has  been  situated.  Of  this  termination  Hilton  and 
Boyer  relate  instances. 

The  Bposigy  or  Canonnom  lExostosea  grow  more  rapidly,  often  attain  a 
considerable  size,  and  are  very  commonly  multiple.  When  multiple,  they  are 
then  frequently  symmetrical  in  their  arrangement,  and  are  occasionally 
hereditary  through  several  generations.  Exostoses  of  this  form  are  developed 
from  cartilage.  They  commence  almost  invariably  at  the  line  of  junction 
of  an  epiphysis  with  the  shaft,  and  usually  before  puberty.  When  they 
appear  at  a  later  period  it  has  been  suggested  that  they  arise  from  a 
portion  of  the  cartilage  of  the  epiphysis  that  has  escaped  ossification.  When 
growing  they  are  covered  with  a  thin  layer  of  cartilage,  but  should  this 
become  completely  ossified,  growth  ceases  and  the  tumour  remains  stationary. 
They  are  then  composed  of  a  thin  layer  of  compact  tissue  surrounding  ordinary 
cancellous  bone  ;  opposite  the  base  of  the  tumour  the  normal  compact  tissue  is 
wanting,  so  that  the  cancellous  tissue  of  the  tumour  is  continuous  with  that 
of  the  bone  from  which  it  is  growing.  The  exostoses  of  young  subjects  thus 
frequently  cease  to  increase  when  general  growth  comes  to  an  end.  Those 
commencing  after  that  time  show  more  continuous  growth,  and  more 
urgently  require  surgical  interference.  Spongy  exostoses  are  usually  pedun- 
culated :  they  are  irregularly  lobulated  on  the  surface,  sometimes  resembling 
the  head  of  a  cauliflower. 

Their  most  common  seats  are  the  lower  end  of  the  femur,  the  upper  end  of 
the  tibia  and  the  upper  end  of  the  humerus.  Their  structure  has  been 
described  figured  with  Tumours  (Vol.  I.,  p.  987). 

The  Symptoms  of  exostosis  ate  simply  those  produced  by  a  hard  and 
slowly  growing  tumour,  connected  with  a  bone  and  pushing  forwards  the  soft 
parts  covering  it.  In  many  cases  it  produces  serious  inconvenience  by  its 
pressore,  either  upon  neighbouring  organs  or  mucous  canals  ;  or  it  may  occa- 
sion ulceration  of  the  skin  lying  above  it.    In  some  cases,  exostosis  of  a  long 
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bone  may  be  connected  with  an  arrest  of  development  of  the  bone  from  which 
it  BpringB.    Thus  I  have  seen  the  lower  third  of  the  ulna  completely  arrested 
in  its  development  by  the  formation  of  the  exostoses  at  the  lower  part  of 
the  middle  third,  the  bone  being  permanently  shortened  and  dwarfed  below 
this  point. 

Treatment — If  an  exostosis  be  so  situated  as  to  occasion  inconvenience  or 
deformity,  it  will  be  necessary  to  remove  it  ;  and  as  it  is  a  local  disease,  there 
is  no  fear  of  its  return,  provided  this  be  fully  done.  If,  however,  the  whole  of 
it  be  not  taken  away,  it  may  grow  again ;  and  Stanley  accordingly  recom- 
mends that  if  it  be  so  situated,  as  upon  the  skull,  that  its  base  cannot  be 
extirpated,  potassa  fusa  or  nitric  acid  should  be  applied  to  the  part  that  is  left, 
so  as  to  produce  exfoliation  of  it.  The  removal  of  these  tumours  is  best 
effected  by  a  Hey's  or  a  chain  saw,  or  cutting  pliers,  or  a  chisel  and  mallet. 
In  some  situations,  as  when  close  upon  joints,  or  springing  from  the  cervical 
vertebrse,  they  cannot  be  interfered  with  ;  and  in  other  cases,  as  occasionally 
happens  in  the  neighbourhood  of  the  orbit,  their  density  and  hardness  may  be 
such  that  the  saw  can  scarcely  work  its  way  through  them.  There  is  one 
variety  of  exostosis  which  deserves  special  attention.  It  is  that  which  springs 
from  the  upper  surface  of  the  ungual  phalanx  of  the  great  toe.  It  forms  a 
small  rounded  mass,  usually  about  half  as  large  as  a  cherry,  projecting  under 
or  beyond  the  nail,  and  giving  rise  to  much  pain  and  inconvenience  in  walking. 
Dupuytren,  who  first  described  this  peculiar  variety  of  the  disease,  has  pointed 
out  the  treatment  proper  for  it,  which  consists  in  exposing  it  by  a  double 
eUiptical  incision,  and  cutting  it  off  with  the  scalpel,  or  a  small  pair  of  pliers, 
without  amputating  the  toe. 

Enchondromata  or  Cartilaginous  TuMOtms  of  Bone  are  often  met 
with.  These  have  already  been  described  when  speaking  of  enchondroma  and 
its  pathology  (p.  984,  Vol.  I.),  and  need  not,  consequently,  be  more  than 
alluded  to  here.  They  usually  reqm're  resection  or  amputation  of  the  affected 
bone,  according  to  the  attachments  and  size  of  the  growth. 

Fibroma  of  Bonk. — Fibromata  are  not  common  in  bone  ;  when  they  do 
occur  they  spring  from  the  periosteum.  The  situation  in  which  they  are  most 
frequently  met  with  is  the  base  of  the  skull,  firom  which  they  project  down- 
wards into  the  pharynx  and  posterior  nares,  forming  the  disease  known  as 
fibrous  polypus  of  the  nose  {viijU  Diseases  of  the  Nose).  They  are  also  occa- 
sionally met  with  in  connection  with  the  jaws. 

Cystic  Tumours  of  Bone  are  extremely  rare,  if  we  exclude  those  met 
with  in  the  jaws,  which  arise  in  connection  with  the  teeth,  and  those  in 
which  the  cysts  are  merely  an  accidental  formation  in  a  solid  tumour.  Tlie 
cystic  tumours  described  by  the  older  writers  under  the  name  of  S^ma 
Ventom  are  always  sarcomatous  growths  in  which  cysts  have  developed. 

N(^laton  describes  simple  cysts  of  bone  containing  a  clear  or  reddish 
serous  fluid,  and  lined  with  a  smooth  membrane  having  the  appearance  of 
a  serous  membrane,  as  being  occasionally  met  with  in  the  long  bones.  He 
states  that  the  cysts  may  be  unilocular  or  mulilocular.  He  describes  but 
one  case  as  having  come  under  his  observation.  The  tumour  occupied  the 
femur,  from  the  trochanter  to  one  inch  from  the  condyles,  expanding  the 
whole  shaft  to  a  great  size.  It  was  composed  of  an  agglomeration  of 
cysts,  mostly  about  the  size  of  a  walnut,  and  separated  from  each  other  by 
bony  septa.     The  cysts  were  filled  with  reddish  serum.     He  states   that 
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two  similar  tumours  have   been  recorded,  one  by  Breschet  and  one  by 
TrayerB, 

The  chief  symptom  is  a  slow  and  ahnost  painless  enlargement  of  the 
affected  bone,  forming  a  smooth,  round  or  oval  growth.  The  skin  covering 
it  is  of  normal  colour.  When  a  certain  size  has  been  attained,  so  that 
the  shell  of  bone  is  expanded  into  a  very  thin  lamella,  and  before  it  is 
perforated,  pressure  on  the  tumour  occasions  a  peculiar  crackling  or  rustling 
noise,  like  that  produced  by  pressing  together  a  broken  egg-shell,  or  the 
crackling  of  tin-foil.  Under  this,  the  elasticity  or  even  semi-fluctuation  of 
the  tumour  may  be  felt.  This  fluctuation  is  particularly  marked  after  a 
time,  when  the  osseous  envelope  has  become  still  more  expanded,  or  is 
partially  or  wholly  absorbed.  When  the  shell  of  bone  becomes  very  thin, 
spontaneous  fracture  may  take  place. 

Cysts  of  the  jaws  will  be  more  fully  described  with  the  diseases  of  those 
parts. 

Treatment, — ^When  the  tumour  is  very  large,  removal  of  the  affected  bone 
may  be  necessary,  but  if  it  be  of  moderate  size,  so  as  not  to  have  materially 
affected  the  integrity  of  the  bone,  it  may  suffice  to  remove  one  side  of  the 
wall  of  the  cyst  by  the  trephine  or  by  excision,  and  then  the  cavity  may  be 
allowed  to  granulate,  and  its  waUs  to  contract.  This  plan  has  proved  especially 
suooessfol  in  some  of  the  cystic  tumours  of  the  lower  jaw ;  and  I  have 
practiaed  it  with  success  in  a  small  cyst  forming  in  the  outer  condyle  of 
the  humerus. 

Htdatids. — Cavities  are  occasionally,  but  very  rarely,  found  in  bones,  in 
which  large  numbers  of  hydatids  are  lodged  ;  according  to  Stanley,  both  the 
echinococcus  and  the  (^sticercus  cellulose  have  been  found  in  this  tissue,  but 
most  frequently  the  former.  In  these  cases  a  cyst  forms  in  the  bone,  which 
becomes  thin  and  expanded,  resembling  the  ordinary  fluid  cystic  tumour,  but 
which,  on  examination,  is  found  to  contain  the  parasite.  The  Treatmmty  as 
Stanley  observes,  must  depend  on  the  situation  and  extent  of  the  disease  ;  if 
it  be  a  long  bone  that  is  affected,  and  it  be  much  expanded,  recourse  must  be 
had  to  amputation  ;  if  it  be  a  flat  bone,  the  cyst-wall  must  be  scooped  out,  and 
the  cavity  dressed  from  the  bottom  with  stimidating  applications,  so  that  it  may 
fill  with  healthy  granulations. 

Sabcoxata  op  Bonb — Primary  Malignant  Tumours  op  Bone. — It  is 
now  generaUy  recognized  that  true  cancer  never  originates  in  bone,  and  that 
the  tumours  formerly  classed  as  primary  encephaloid  or  scirrhous  cancer  of  bone, 
osteo-canoer,  osteo-cephaloma,  &c.,  all  belong  to  the  class  of  sarcomata.  The 
fact  that  there  has  not  been  a  single  well-authenticated  case  of  primary  cancer 
of  bone  recorded  since  the  distinction  between  carcinoma  and  sarcoma  was 
cleariy  established,  is  strong  evidence  in  favour  of  the  view  that  all  true  cancer 
commences  in  connection  with  pre-existing  epithelium.  It  is  only  in  such 
bones  as  the  superior  maxiUa,  and  those  in  connection  with  the  mucous 
membrane  lining  the  cavities  of  the  face,  that  true  cancer  is  commonly  met 
with  ;  and  here  the  osseous  tissue  is  involved  only  by  extension  of  the  growth, 
the  primary  seat  of  the  disease  being  the  mucous  membrane. 

The  subject  of  sarcoma  of  bone  has  been  very  thoroughly  investigated  by 
8.  Gross  of  Philadelphia  and  by  H.  T.  Butlin  of  London,  and  much  light  has 
been  thrown  by  them  upon  the  clinical  and  pathological  features  of  this 
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difiease.  For  the  pnrpoee  of  classification,  sarcomata  of  bone  are  divided,  fint 
into  ceitlral,  epringing  from  the  cancellons  tissue  or  the  medullary  canal,  and 
periosteal,  aubperiosUal  or  peripheral,  arising  on  the  enrface  of  the  compact 
hone  ;  secondJj,  they  are  subdivided  according  to  the  stracture  of  the  growth, 
into  ^nndkKellad,  round-celled,  mixed  ^ndle-  and  round-celled  and  m^btid. 
Gross  makes  a  separate  division  for  oetwid 
or  oseiQdng  sarcoma,  and  separatee  carti- 
laginous tumours  entirely,  placing  them 
in  another  group.  Butlin  classes  ossifying 
sarcomata  and  chondro-earcoma,  according 
to  the  form  of  the  cells  (spindle,  round, 
or  mixed,)  met  with  in  the  growing 
margin  of  the  tamoor.  The  microscopic 
structure  of  these  various  forms  of  sar- 
coma has  been  already  described  in  the 
/"    ^y"^  Chapter  on  Tumours  (Vol.  I.,  p.  997). 

\        ^^        * "  Qross  gives  the  following  as  the  relative 

\^  ftequency  of  the  different  fonns  of  sarcoma 

among  the  165  cases  affecting  the  lon^ 
bones  which  formed  the  basis  of  his  paper. 
Cenb^  myeloid  sarcoma,  70  ;  perioMeal 
ossifying  sarcoma,  45  ;  central  spindle- 
celled  sarcoma,  IG ;  periosteal  ronnd- 
celled  sarcoma,  13  ;  central  round-celled  sarcoma,  12  ;  periosteal  spindly-celled 
sarcoma,  9.  Of  all  forms  of  sarcoma,  out  of  149  cases,  87  occurred  in  males 
and  63  in  females  ;  and  of  147  in  which  the  age  was  ascertained,  110  occurred 
before  30.  The  central  spindle-celled  sarcoma  was  the  only  form  that  Gross 
fotmd  to  occur  more  frequently  after  80  than  before.     In  almost  half  the  casea 
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the  disease  was  attributed  to  injary.  The  various  long  bones  were  affected  in 
the  following  order :  femur,  67  ;  tibia,  46  ;  humerus,  ih ;  fibula,  IS ;  nlna,  7  ; 
radina,  6  ;  nlna  and  radius,  1,  The  following  table,  showing  the  malignancy 
of  the  various  forms  of  sarcoma  affecting  the  long  bones,  is  so  important  that 
I  reproduce  it  entire. 
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Wliea  internal  organs  become  affected,  the  secondary  growths  will 
genenJl;  be  fonnd  in  the  lung,  and  Bometimee  also  in  the  liver  and  other 
viscera.  The  secondary  tumours,  as  a  rule,  reproduce  the  special  features  of 
the  primary,  such  as  ossification,  calcification,  development  of  cartilage,  &c, 
(Pig.  517). 

In  Coitxal  Sarcomft  of  Bonv  the  tnmonr  springs  from  the  cancellous 
tinne  or  mednUaiy  canal.  It  is  usually  situated  at  or  about  the  articnlar 
ends,  expanding  the  bone,  until  in  many  cases  a  thin  ehell  only  ie  left  sor- 
ronnding  the  mass.    The  symptoms  may  at  first  closely  resemble  those  of 
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Fig.  MS.— liRloidPlildOTaiant-Ccllifrnm 
■  Ttunoor  of  the  Lower  End  of  (he  Fcmui. 


Fig.  £!>.— Fuironn  uid  catahiped  CsUa 
tuna  Myel<^  Tuinuur. 


chronic  periostitis  and  osteitis,  or  abscess  of  bone,  the  only  means  of  diagnosis 
sometimes  being  the  application  of  a  trephine.  In  most  cases,  however,  the 
pain  is  not  so  severe  as  in  chronic  inflammatory  affections.  It  has  been 
pointed  ont  by  Sichet,  and  I  have  often  had  occasion  to  veriiy  the  fact,  that, 
thongh  the  articular  end  of  the  bone  may  have  been  completely  destroyed  by 
the  tnmoar,  the  cartilage  of  the  neighbouring  joint  never  becomes  implicated. 
In  these  cases  the  close  proximity  of  the  tnmonr  to  the  joint  may  lead  to  the 
disease  being  mistaken  for  white  sweUing  of  the  articulation,  as  I  have  more 
than  once  seen  happen  in  myeloid  sarcoma  of  the  lower  end  of  the  f^nr. 
The  cartilage,  however,  being  nndestroyed,  there  is  in  these  cases  usually  a 
fXtnaderably  greater  degree  of  movement  than  is  possible  in  white  swelling. 
Central  sarcoma,  so  long  as  the  disease  is  confined  within  the  walls  of  bone, 
deveiopes  but  slowly  and  shows  but  little  tendency  to  infect  the  system,  but 
when  onc«  it  extends  beyond  and  implicates  the  soft  part«,  the  danger  becomes 
greatly  increased.    Spoutaneoos  firactnre  is  not  uncommon.    Central  sarcomata 
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are  of  four  kindB,  myeloid  or  giant-celled,  Bpindle-celled,  ronsd-celled,  and 
mixed  spindle-  and  rannd-celled.  These  are  farther  modified  by  the  formation 
of  cysts,  calcification,  ossification,  and  the 
development  of  cartilage.  Eighty-one  cases 
collected  by  Bntlin  showed  the  following 
structnre :  round-celled  22,  of  which  17 
were  simple,  1  calcified,  3  ossifying,  and 

1  fibroid;  spindle-oeUed  19,  of  which  15 
were  simple,  2  developing   cartilage,  and 

2  calcified;  mixed-celled  22,  of  which 
18  were  simple,  S  ossifying,  and  1  calcified  ; 
and  myeloid  17,  of  which  14  were  simple 
and  3  contained  bony  spicnia.  According 
to  Gross,  if  the  long  bones  only  be  con- 
sidered, myeloid  tumours  form  a  mnch 
larger  proportion  than  in  Bntlin's  table. 

All    the    central   sarcomata,  except   the 

myeloid,  tend  to  difinse  themselves  widely 

Fig.  sso.— ciieiflwisodnieotauttirraDr     thronch  the  medullary  canal  ;  the  myeloid 

thotiing,  »f.>nd«rTto»^uatarKrowth  In       ,  *"         „  ■  ,   i        li  iT        i 

miougivincdssiiiim.)!.  DectidBM.  The  tumou*  Often  Temams  tolerably  sharply 
tL'S^  "il^oi  7^\t^.  "'w.™ 'i£i  limited  to  the  articular  end  of  the  bone  in 
C"i«n'1h?S^in£'«^  rtlTi^'S?  ^^^'^^  i''  commenced.  As  a  central  aar- 
iwt<iii»*ncaicia«d.  coma  gTows,  the  bone  becomes  "expanded" 

by  it  till  a  mere  shell,  often  deficient  in 
parts,  is  left.  If  the  tumour  be  very  soft  or  contain  cysts,  this  may  in 
parts  give  the  sensation  of  "  egg-shell  crackling." 

In  peripheral,  or  pfrioateal  sarcoma,  there  is  no  expansion  of  bone.    The 
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tumour  is  from  the  first  elastic  and  fixed,  commencing  usually  at  one  side,  bat 
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often  at  a  later  period  embracing  the  whole  bone.  The  forma  of  Barooma  met 
■with  in  80  examples  collected  by  Butlin  were  the  following.  Ronnd-celled  80, 
of  which  22  were  simple,  6  oBsiQang,  and  2  developing  into  cartilage  ;  spindle* 


Pg.  sa.— Pertphent  Bnin-  Sirtum*  of  Hhirt  of 

dlF-ci-llai  SanoDU  Dt  Bhilt  or  Femur,  iiuiceurully 

PemoT  Hirti    opto.      Bpon-  AmpuUMU  >(  Hlp- 
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celled  22,  of  which  13  were  simple,  8  ossifying  and  6  developing  into  cartilage, 
which  in  some  cases  was  subsequently  becoming  ossified  or  calcified  ;  mixed 
roond-  and  spindle-celled  26,  of  which  1 1  were  simple,  G  ossifying,  b  calcifying 
and  G  developing  cartilage.  When  the  tranoor  ossifies  or  wjcifies  it  does  not 
penetrate  deeply  into  the  compact  tissue ;  when  these  changes  do  not  take 
place  the  bone  becomes  eroded  and  spontaneoas  fracture  is  very  likely  to 
occur.  The  pain  accompanying  a  subperiosteal  tnmour  is  usually  less  severe 
than  that  of  a  central  sarcoma.  The  tumour  varies  in  consistence  according 
to  its  nature  from  firm  and  elastic  to  semi-fluctuating.  In  some  cases  pulsa- 
tion of  a  thrilling  kind,  with  or  without  a  bntit,  is  distinctly  perceptible, 
especially  in  an  advanced  Bti^^;e  of  the  disease,  when  the  vascularity  of  the 
tumour  is  greatly  increased.  Cysto  are  not  uncommon  in  the  softer  formB  of 
sarcoma. 

IHagtuwia. — Central  sarcomaof  bone  in  its  early  stages  so  closely  resembles 
ekronie  otUilu  and  permHiU  that  it  is  frequently  impossible  to  come  to  a 
ooTTCct  conclusion  as  to  the  nature  of  the  case  without  catting  down  on  the 
bone  and  applying  the  trephine.  In  the  later  st^:es  the  diagnosis  becomes  more 
easy ;  the  great  enlargement  of  the  bone,  tiie  occurrence  of  "  egg-shell 
crackling"  on  pressure,  and  more  especially  pulsation  when  it  is  present, 
making  the  nature  of  the  case  clear. 
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From  eyslic  tummtrs  of  bone  the  diagnosu  a  often  impoeBible,  &8  the  great 
majority  of  "  cyBta  of  bone "  (except  in  the  jaws)  are  really  soft  sarcomata 
vilh  cyste  developed  ia  the  tnmonr.  It  is  only  hj  cutting  into  the  diseaaed 
part  that  the  nature  of  the  dtBeaae  can  be  aacerteined.  From  disease  of  Ihe 
neighbouring  joint,  the  diagnoeis  is  made  by  obeerring  that  the  joint  does  not 
form  the  centre  of  the  swelUng,  and  that  movement,  although  limited,  is  not 
painful,  and  is  unaccompanied  by  grating  or  crackling  in  the  articulation. 
Should  the  tnmonr  have  penetrated  the  joint,  which  ia  very  rare,  the  difficulty 
of  diagnosis  becomes  greatly  increased. 

Peripheral  Sarcoma  is  most  frequently  mistaken  for  a  deep  seated  chronic 
absctts,  but  the  absence  of  true  flactuation,  the  presence  of  a  ronnded  edge  tn 
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the  tnmonr,  and  its  fixed  attachment  to  the  bone  will  nsnally  enable  the 
Surgeon  to  recogniie  the  nature  of  the  disease.  In  all  doubtful  cases  the 
swelling  must  be  punctured  with  an  aspirator.  Even  when  the  presence  of  a 
tumour  is  evident,  it  is  not  always  easy  to  make  sure  that  it  is  attached  to  the 
bone.  Examination  under  chloroform,  with  complete  relaxation  of  the 
muscles,  will  usually,  however,  overcome  this  difficulty. 

The  diagnosis  from  aimingm  is  necessarily  unattended  by  any  difficnity 
so  long  as  its  sac  is  pervious  to  fluid  blood,  and  presents  the  characters  that 
arc  met  with  in  this  condition.  But  if  the  sac  have  become  consolidated  by 
Uie  deposit  of  stratified  lamime,  and  thus  have  anumed  the  charactcrv  of  a 
solid  tumour,  it  may  readily  enough  be  mistaken  for  a  tumour  springing  from 
the  osseous  structure,  and  amputation  has  occasionally  been  pcrfornKd  on  this 
supposition  (as  in   Fig.  447).     Pulsating  sarcoma  may  be  mistaken   for 
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aneurism  by  anastomosis.    In  snch  cases,  however,  the  history  of  the  progress 
of  the  disease  will  do  more  to  elucidate  its  true  nature  than  anything  else. 

Having  ascertained  the  presence  of  a  tumour,  it  remains  to  determine  the 
nature  of  the  growth.  In  many  cases  this  cannot  be  done.  If  the  tumour  is 
of  slow  growth,  very  firm,  of  considerable  size,  lobulated  on  the  surface,  very 
clearly  defined,  and  immovably  fixed  to  the  bone,  it  may  be  a  simple  enchon- 
droma.  If,  with  the  same  Etymptoms,  however,  it  is  of  more  rapid  growth,  it 
may  be  a  sarcoma  developing  into  cartilage.  The  distinction  is  very  impor- 
tant if  it  can  be  made,  for  a  simple  chondroma  is  an  innocent  tumour,  and  the 
Surgeon  in  removing  it  may  carry  his  knife  close  to  the  growth,  but  a  chondri- 
fying  sarcoma  is  usually  very  malignant,  and  amputation  must  be  done  high 
above  it.  Unfortunately  the  distinction  is  often  impossible.  When  the  tumour 
is  central  and  situated  at  an  articular  end  of  a  long  bone,  especially  the  upper 
end  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the  humerus  or 
the  lower  end  of  the  ulna,  or  on  the  lower  jaw,  tiie  chances  are  greatly  in 
&vour  of  its  being  a  myeloid  or  giant-celled  sarcoma.  According  to  Gross, 
nearly  70  per  cent,  of  the  central  tumours  of  the  long  bones  are  of  this  nature. 
Myeloid  tumours  are  often  somewhat  globular  in  form,  and  cysts  are  very 
common  in  them.  They  commonly  occur  between  25  and  35,  and  grow 
slowly  without  affecting  the  constitution.  When  the  central  tumour  affects 
the  shaft  of  a  bone  it  Ib  probably  one  of  the  more  malignant  sarcomata,  either 
round-celled,  spindle-celled  or  mixed,  myeloid  being  very  rare  in  this 
situation. 

The  peripheral  sarcomata  cannot  be  clearly  distinguished  from  each  other. 
Myeloid  never  commences  superficially,  and  may  therefore  be  excluded.  If 
the  lymphatic  glands  are  affected,  it  is  most  probably  a  round-celled  sarcoma, 
the  spindleKselled  form  very  rarely  spreading  in  this  way.  All  forms  of 
peripheral  sarcoma  may  equally  implicate  the  surrounding  soft  parts. 

In  distinguishing  between  the  benign  and  malignant  tumours,  Paget  directs 
attention  to  the  following  points.  1.  The  age  of  the  patient.  If  below 
puberty  or  past  middle  life  the  tumour  is  probably  malignant,  unless  it  be  a 
common  exostosis.  2.  The  age  of  the  tumour.  If  of  more  than  two  years* 
duration,  it  is  probably  not  malignant.  8.  If  a  tumour  of  bone  have  doubled 
its  size  in  six  months,  not  being  inflamed,  it  is  probably  malignant. 

TrMitmant. — Tumours  of  bone  are  necessarily  beyond  the  reach  of  con- 
rtitotional  or  local  resolvents.  Surgeons  are  consequently  obliged  to  resort  to 
operative  interference.  If  the  tumour  be  simple,  it  may  be  possible  to  remove 
it  in  some  cases  by  gouging  or  cutting  it  out,  but  if  it  be  one  of  the  malignant 
sarcomata,  the  only  safe  course  consists  in  removing  the  whole  bone  from 
which  it  springs.  If  from  the  localized  nature  of  the  growth,  its  origin  at  an 
articular  end  of  a  bone,  and  its  central  position,  there  is  reason  to  believe  that  it 
is  a  myeloid  or  giant-ceiled  sarcoma,  it  may  be  sufficient  to  remove  the  part  of 
the  bone  only  from  which  it  grows.  In  the  1^  this  necessitates  amputation, 
but  in  the  lower  end  of  the  radius  it  is  sometimes  possible  to  excise  the  affected 
part  of  the  bone  without  removing  the  limb.  In  tumours  of  the  lower  jaw  it 
is  seldom  necessary  to  remove  more  than  half  the  bone  at  most.  If  part  of  the 
bone  only  be  removed,  the  sawn  surface  and  medullary  canal  must  be  carefuUy 
examined,  and  if  it  does  not  appear  healthy  more  must  be  cut  away. 

If  the  tmnour  be  peripheral,  or  if  it  be  a  central  sarcoma  of  any  kind  other 
than  myeloid,  no  means  avail  except  the  complete  removal  of  the  dLseased  bone. 
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These  operations  ore,  however,  not  very  promising,  as  there  are  few  forms  of 
malignant  tumoor  in  which  the  disease  returns  more  rapidlj  in  a  secondary 
manner  than  in  that  of  the  bones.  The  rapidity  of  recorrence  will,  however, 
greatly  depend  upon  the  form  of  the  disease,  or  the  time  when  amputation  is 
performed,  and  on  the  part  where  it  is  practised.  Amputation  should  always,  if 
possible,  be  performed  in  the  earliest  stage  of  the  disease,  before  general  infection 
has  set  in.  If  the  glands  be  enlarged,  and  cachexy  be  already  present, 
little  can  be  expected  in  the  way  of  ultimate  cure  :  yet  I  have  known  cases  in 
which,  even  in  these  unfavourable  circumstances,  the  patients  have  made  a 
good  recovery,  life  having  been  prolonged  for  months. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
great  importance,  and  the  result  will  materially  depend  upon  the  judgment 
displayed  in  this.  If  the  limb  be  removed  in  the  continuity  of  the  diseased 
bone,  there  must  necessarily  be  a  great  probability  of  a  very  rapid  return 
of  the  growth  in  the  stump  ;  and  this  probability  amounts  to  a  certainty 
in  those  cases  in  which,  the  disease  being  central,  the  whole  of  the  medullary 
canal  and  cancellous  structure  are  infiltrated  by  the  tumour.  In  cases  of 
peripheral  disease,  this  return  in  the  same  bone  may  not  take  place  ;  indeed, 
I  have  seen  one  case  of  the  kind  in  which  the  disease  affected  the  lower  end  of 
the  tibia,  and  that  bone  was  amputated  in  its  upper  third  ;  in  this  case,  after 
a  lapse  of  some  months,  fatal  recurrence  of  the  disease  took  place  in  the  pelvic 
bones,  but  not  in  the  stump.  As,  however,  the  peripheral  is  more  rare  than 
the  central  form  of  the  disease,  and  as  there  are  no  means  of  ascertaining  the 
precise  kind  before  removal,  the  rule,  I  think,  should  be  definite  to  amputate  at 
or  above  the  next  joint — at  the  hip-joint,  in  malignant  disease  of  the  femur ; 
in  the  thigh,  for  that  of  the  bones  of  the  leg ;  and  at  the  shoulder,  when  the 
upper  arm  is  affected.  When  the  lower  part  of  the  femur,  however,  ia 
involved,  amputation  through  the  trochanters  may  sometimes  be  substituted 
for  disarticulation  at  the  hip-joint,  the  latter  operation  being  so  formidable 
and  so  &tal  that  the  Surgeon  may  think  it  advisable  not  to  subject  the 
patient  to  so  serious  a  risk  ;  or  amputation  might  be  performed  through  the 
trochanters,  and  the  head  of  the  bone  then  resected.  In  this  way  the  severity 
of  the  operation  and  the  extent  of  wound  would  be  lessened,  whilst  the  whole 
of  the  diseased  bone  would  be  removed.  In  cases  of  myeloid  sarcoma  it  is  not 
usually  necessary  to  remove  the  whole  bone,  as  the  disease  almost  invariably 
begins  in  the  articular  ends,  and  very  rarely  extends  far  into  the  medullary 
canal 

In  some  forms  of  malignant  bone-disease,  however,  the  muscles  inserted  into 
the  affected  bone  become  speedily  contaminated,  and  this  contamination  may 
spread  widely  through  the  substance  or  along  the  sheath  of  any  particular 
muscle.  Hence  I  think  the  rule  in  these  cases  should  be  to  amputate  not  only 
above  the  diseased  bone,  but,  if  practicable,  above  the  origins  of  the  muscles 
in  the  neighbourhood  of  the  disease :  thus,  if  there  be  a  malignant  tumour 
of  the  bones  of  the  forearm,  amputation  should  be  done  not  only  above  the 
elbow-joint  but  above  the  humeral  attachments  of  the  muscles  of  the  forearm. 

The  propriety  of  excmon  of  some  bones,  as  of  those  of  the  face,  in  this 
disease,  must  depend  on  whether  the  morbid  growth  is  limited  to  the  structnics 
that  can  be  excised.  This  operation  can  rarely  be  advantageously  practised  in 
malignant  tumours,  there  being  in  general  too  great  an  implication  of  the  soft 
structures  in  the  neighbourhood  to  justify  it. 
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Sbcondaey  Sarcomata  op  Bone. — All  malignant  sarcomata,  wherever 
arising,  when  they  become  generalized,  may  form  secondary  growths  in  the 
bones.  Thns  in  a  case  of  sarcoma  of  the  breast  under  my  care  some  years 
apo,  the  fatal  result  was  due  to  a  secondary  tumour  forming  in  the  sternum. 
Melanotic  sarcoma  not  unfrequently  gives  rise  to  secondary  tumours  in  the 
medulla  or  cancellous  tissue  of  bones. 

True  Cancer  or  Carcinoma  op  Bone  is  always  secondary.  ScizrliiiB, 
when  it  becomes  generalized,  not  unfrequently  gives  rise  to  secondary  tumoura 
of  bone.  Five  cases  of  this  kind  have  occurred  lately  in  University  College 
Hospital,  which  are  good  examples  of  this.  Four  occurred  after  excision  of 
the  breast.  In  two,  the  secondary  tumour  formed  in  the  vertebrae,  in  one,  in 
the  ribs,  and  in  one,  in  the  femur.  In  the  fifth  case,  in  an  apparently 
healthy  man,  the  upper  jaw  was  excised  by  Marcus  Beck  for  what  was  supposed 
to  be  a  primary  tumour  of  the  outer  part  of  the  upper  maxilla  and  the  malar 
bone.  After  death  a  primary  scirrhus  cancer  of  the  pancreas  was  found,  and 
the  tumour  of  the  jaw  presented  the  same  structure. 

SpitheUoma  of  bone  rarely  occurs  as  a  secondary  growth,  it  is  usually  the 
result  of  direct  extension  from  the  primary  tumour. 

A  very  rare  form  of  malignant  growth  is  occasionally  met  with  in  the 
thyroid  body,  which  almost  exactly  resembles  the  normal  gland  in  structure. 
It  has  a  peculiar  tendency  to  give  rise  to  secondary  tumours  of  the  same 
structure  in  the  bones.  Cases  of  this  kind  have  been  recorded  by  Cohnheim, 
Morris,  and  others.    In  some  cases  they  have  pulsated  strongly. 

All  secondary  cancerous  tumours  of  bone  are  central,  commencing  either  in 
the  medulla  or  cancellous  tissue. 

PuLSATiNa  Tumours  op  Bone— Osteo- Aneurism. — Pulsating  tumours  of 
bone,  or  osteo-aneurisms,  are  a  mixed  group  of  growths  possessing  in  common 
only  one  feature,  that  they  pulsate  strongly,  so  as  in  some  cases  almost  to 
resemble  a  true  aneurism.  The  great  majority  of  these  are  soft  vascular 
sarcomata,  in  which,  as  Billroth  has  pointed  out,  small  aneurismal  dilatations 
may  exist  on  the  vessels,  which  form  a  close  network  throughout  the  mass. 
Gross  states  that  pulsation  was  present  in  20  per  cent  of  the  myeloid  tumours, 
12  percent,  of  the  central  spindle-celled  growths,  and  38  per  cent,  of  the  central 
round-celled  sarcomata,  of  which  he  had  collected  the  records.  In  peripheral 
saroomata  pulsation  was  very  rare.  It  is  evident  that  pulsation  cannot  be 
recognized  in  central  tumours  until  the  bony  wall  has  been-  completely 
destroyed  at  one  side,  aud  it  is  possible  that  the  frequency  with  which  central 
tumours  pulsate  distinctly  may  be  due  to  the  &ct  that  the  vascular  mass  of 
the  tumour  is  surrounded  on  all  sides  but  one  by  unyielding  bone. 

Excluding  all  these  cases,  two  other  kinds  of  pulsating  tumours  have  been 
described  as  occurring  in  bone.  In  one  of  these  which  is  very  rare,  there  is 
developed  in  the  bone  a  structure,  which  is  composed  of  a  ▼aecnlar  areetil^ 
gxowtli,  closely  resembling  a  capillary  nsevus  in  structure,  composed  of  an 
infinity  of  vessels,  interlacing  in  every  way,  so  as  to  form  a  soft  reddish 
tumour  (Fig.  527).  In  the  second  form  a  hollow  cavity  is  fprmed  in  a  bone, 
scooped  out  of  the  cancellous  structure  and  filled  with  blood,  partly  liquid  and 
partly  coagulated,  and  having  arterial  branches  opening  into  it.  The  shell  of 
bone  surrounding  this  cavity  is  very  thin  and  expanded,  and  after  a  time  is 
usually  completely  absorbed  on  one  side.  This  constitutes  the  ^'tme 
of  iMiio."    Its  mode  of  origin  is  uncertain.    Yolkmann  suggests 


320  STRUCTURAL    CHANGES   IN   BONE. 

that  in  some  cases  it  may  be  a  soft  s&rcoiDa,  the  original  tissue  of  which 
has  been  entirely  softened  and  broken  down  by  hemorrhage  into  its  sabstance. 
Such  cases  are  extremely  rare,  and  nntil  some  have  been  recorded  with 
aconrate  microscopic  ezamhiation  of  the  contained  clot  and  the  surronnding 
bone  we  must  hceitat«  to  form  any  opinion  of  their  tme  nature. 

UtufttioA. — Pulsating  sarcomata  may  be  found  anywhere,  bnt  are  moet 
common  in  the  bones  of  the  skull,  the  lower  end  of  the  tibia  and  upper  end  of 
the  femur.  Nievoid  growths  are  most  common  on  the  skull.  The  "  trne 
aneurism  of  bone  "  has  been  said  to  occur  moet  frequently  in  the  head  of  the 
tibia. 

SymptoBUi. — When  the  tumour  is  merely  a  highly  vascular  sarcoma,  the 
symptoms  that  it  gives  rise  to  are  the  same  as  have  already  been  described  as 
indicating  a  ceutral  sarcoma  of  bone,  with  the  addition  of  pulsation  and  bruit.  In 
these  the  pulsation  is  very  distinct  and  superficial,  and  commonly  of  a  thrilling 
charact«r  ;  it  may  be  distinctly  expansile  in  character  ;  the  bruit  is  usoally 
soft  and  blowing,  but  not  unlreqnently  harsh,  loud,  and  whizzing.  la 
tme  OBteo-anenrism,  according  to  N^laton,  the  bmit  is  often  absent.    In 
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pulsating  sarcomata  I  have  heard  the  bruit  peculiarly  loud,  rough,  and  super- 
ficial. On  compressing  the  main  artery  leading  to  the  part  of  the  hmb  in 
which  the  tumour  is  situated,  all  movement  and  bmit  commonly  cease  in  it, 
and  the  tumour  lessens  in  size.  By  pressing  upon  the  growth  when  it  is  thus 
diminished,  if  it  be  a  "  tme  aneurism  of  bone,"  it  will  commonly  be  found  to 
have  a  bony  margin,  with  a  central  depression.  In  some  cases  the  tnmour  ia 
fed  by  sevenil  arterial  branches,  which  may  be  felt  distinctly  pnlsating  under 
the  skin.  This  is  more  particularly  the  case  in  soft  sarcomata  occurring  upon 
the  bones  of  the  pelvis  and  the  scapula,  and  then  the  bmit  and  pulsation 
cannot  be  made  to  cease  in  it.  All  these  signs  are  commonly  somewhat 
intermittent,  the  pulsatiou  appearing  perh^w  in  the  earlier  stages  of  the 
disease,  and  disappearing  as  it  advances ;  or  the  reverse  may  occur,  the 
pnlsation  and  bruit  becoming  distinct  as  the  disease  increasos  in  siie,  and 
meets  with  more  resistance  in  its  outward  growth. 

Diagnosi*. — It  is  of  considerable  importance  to  diagnose  the  different  forms 
of  pulsating  tumour  of  bone  from  one  another,  as  both  the  treatment  and 
prognosis  differ  according  as  the  disease  is  a  "  tme  aneurism  of  bone,"  or  a 
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pulsating  sarcoma.  The  true  osteo-anenrism  is  so  rare  that  its  existence  is 
often  denied,  and  should  it  be  met  with  it  will  have  so  many  signs  in  common 
with  the/m^/in^sarooma,  that  it  will  be  almost  impossible  to  effect  thediagnosis. 
It  is  well  to  bear  in  mind  that  the  malignant  sarcomata  are  sometimes  multiple, 
oocnrring,  with  pulsation  and  bruit,  in  more  situations  than  one :  thus  I  have 
seen  growths  of  this  kind,  with  their  signs  well  marked,  springing  both  from 
the  pelyis  and  from  the  ribs.  The  true  osteo-aneurism  has  been  described  as 
occurring  only  in  the  articular  ends  of  long  bones  ;  whereas  the  malignant 
disease,  though  commonly  occurring  in  these  situations,  is  also  frequently 
found  in  other  parts  of  the  body.  Besides  these,  there  are  two  conditions 
which,  in  many  cases,  will  enable  the  Surgeon  to  determine  that  the  pulsating 
tnmonr  is  an  osseous  aneurism :  viz.,  the  absence  of  all  bruit,  though  the 
pulsation  be  distinct,  and  the  detection  by  firm  pressure,  after  the  tumour  has 
been  diminished  by  compressing  the  artery  leading  to  it,  of  an  osseous  margin 
aroand  its  depressed  centre. 

Yroxa -ordinary  an&urism  the  diagnosis  of  pulsating  tumours  of  bone  is,  in 
many  cases,  attended  by  ahnost  insuperable  difficulties.  So  great  are  these, 
that  there  are  many  cases  on  record  in  which  the  most  experienced  Surgeons 
have  ligatured  arteries  for  tumours  that  were  supposed  to  be  aneurismal,  but 
which  have  turned  out  to  be  pulsating  sarcomata.  A  principal  point 
to  be  attended  to  in  effecting  the  diagnosis  is  the  situation  of  the  tumour, 
which  may  occur  away  from  the  ordinary  sites  of  aneurism,  in  parts  of  the 
body  where  there  is  no  vessel  large  enough  to  give  rise  to  such  a  disease — as, 
for  instance,  about  the  head  of  the  fibula  or  the  outer  side  of  the  pelvis.  Then, 
again,  its  incorporation  with  the  subjacent  bone,  the  want  of  a  distinctly 
limited  and  circumscribed  outline,  and  the  existence  in  many  cases  of  plates 
of  bone  in  the  wall  of  the  tumour — ^giving  rise,  perhaps,  on  pressure,  to  the 
peculiar  mstling  or  crackling  sound  characteristic  of  central  bony  growths 
— ^wiU  enable  the  Surgeon  to  come  to  a  conclusion  as  to  the  true  nature  of  the 
tumour.  In  this  he  will  be  further  assisted  by  its  having  on  compression  a 
soft,  doughy,  or  spongy  feel,  or  appearing  as  a  depression  surrounded  by  an 
OBseoas  margin.  In  many  cases  idso,  the  less  impulsive  character  of  the  beat 
of  the  tumour,  the  peculiar  shrill  and  tremulous  whiz  in  the  pulsation  and 
bruit,  will  throw  much  light  on  the  nature  of  the  disease.  But  it  cannot  be 
doubted  that,  when  tumours  of  this  kind  occur  in  some  of  the  ordinary 
situations  of  aneurism,  as  about  the  brim  of  the  pelvis,  and  in  the  popliteal 
space,  the  diagnosis  is  surrounded  with  difficulties  which  no  amount  of  surgical 
skill  or  tact  may  be  able  to  overcome. 

From  ordinary  tumours  of  lone,  the  existence  of  pulsation  and  bruit  will 
always  suffice  to  distinguish  the  growths  under  consideration. 

TnaAamt. — Pulsating  sarcomata  of  bone  must  be  treated  exactly  in  the 
way  as  those  that  do  not  pulsate. 

Ligature  of  the  main  artery  has  been  practised  in  several  supposed  cases  of 
^  true  aneurism  of  bone,"  but  in  the  majority  of  these  the  disease  turned  out 
to  be  a  soft  sarcoma,  and  consequently  no  benefit  resulted.  The  growth  of 
the  tumour  was  not  even  retarded.  Roux,  however,  has  recorded  a  case  in 
which  he  cured  a  pulsating  swelling  in  the  lower  end  of  the  radius  by  ligature 
of  the  biachia]  artery.  Lallemand  cured  a  so-called  aneurism  of  bone  by  the 
same  treatment.  In  a  patient  of  Dupuytren^s  no  return  of  the  disease  took 
place  for  six  years,  when  it  recurred,  and  amputation  became  necessary. 

VOU  II.  T 
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DISEASES  OP  JOINTS. 

The  various  joints  of  the  body  may  become  the  seat  of  Inflammatory  Affec- 
tions of  an  acute  or  chronic  character ;  of  Strumous  Disease ;  or  of  various 
other  morbid  conditions,  such  as  more  or  less  permanent  rigidity,  or  Ankylosis, 
the  formation  of  Foreign  Bodies  within  their  cavities,  and  Neuralgia.  In 
studying  these  various  articular  affections,  it  must  be  borne  in  mind  that  a 
joint  is  composed  of  a  number  of  different  tissues ;  of  synovial  membrane 
cartilage,  bone,  ligament,  and  capsule,  or  investing  fibrous  expansion*  In  any 
one  of  these  structures  the  disease  may  primarily  begin,  though  eventually  the 
morbid  process  often  spreads  to  other  tissues  besides  that  which  was  originally 
involved.  The  merit  of  having  been  the  first  to  point  out  the  true  mode  of 
studying  these  affections  in  reference  to  the  different  structures  in  which  they 
have  originated,  and  to  have  set  aside  that  coarse  pathology  which,  under 
the  general  terms  of  ''arthritis'*  and  of  ''white  swelling,"  confounded  to- 
tQgether  these  various  diseases,  is  certainly  due  to  Sir  Benjamin  Brodie. 

smoviTiB. 

ZiiiUiiimatio&  of  tlM  Vynovial  MombnuLe,  the  most  common  perhaps  of 
alb  the  articular  affections,  may  be  acute,  subacute,  or  chronic. 

Causes. — Synovitis  results  usually  from  exposure  to  cold,  especially  in 
rheumatic  or  gouty  constitutions.  In  these  cases  it  commonly  happens  that 
more  joints  than  one  are  implicated  at  the  same  time ;  and  the  affected 
articulations  are  more  frequently  those  that  are  most  exposed  by  having  the 
thinnest  covering  of  soft  parts,  and  by  being  especially  subjected  to  transitions 
of  temperature,  such  as  the  knees  and  ankles.  Synovitis  with  moderate  effusion 
is  sometimes  met  with  in  the  secondary  stage  of  syphilis  at  the  same  time  as 
the  cutaneous  eruptions.  Gonorrhoea  is  an  occasionietl  cause  of  inflammation  of 
the  synovial  membrane  and  acute  synovitis  may  occur  in  pyeemia  and  other 
forms  of  blood-poisoning.  Injuries  of  joints,  as  blows,  bruises,  wounds,  or 
sprains,  will  also  frequently  occasion  this  inflammation  ;  but  when  arising 
from  such  causes,  it  is  usually  associated  with  inflammation  of  the  other 
textures  of  the  articulation. 

Pathologt. — As  uncomplicated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as  well  as 
from  the  experiments  of  Richet,  Bonnet,  and  others,  who  have  induced  tnn- 
matic  synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatorj 
congestion  of  the  synovial  membrane,  vrith  loss  of  its  peculiar  satiny  polish*  Th^ 
synovia  is  then  increased  in  quantity,  and  becomes  thin  and  serous,  and  ziUix 
a  time  intermixed  with  inflammatory  exudation  which  is  poured  out  with  it. 
If  the  disease  progress  favourably,  these  products  are  more  or  less  completely 
absorbed.    In  more  rare  cases,  the  congestion  and  swelling  of  the  synovial 
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membrane  increase^  until  at  last  it  beoomes  so  tnrgid  and  distended  with  blood 
and  effased  flaids,  that  a  kind  of  chemoais  results  ;  a  thin  purulent-looking  fluid 
ia  poured  out,  composed  of  granular  corpuscles — ^partly  migrated  leucocytes, 
and  partly  desquamated  and  degenerated  endothelial  cells — ^floating  in  a  serous 
liquid. 

In  all  cases  of  acute  synovitis  the  firinges  of  the  membrane  become  swollen, 
and  their  vessels  injected  with  blood,  so  that  they  form  prominent  red 
elevations*  especially  at  the  margins  of  the  cartilages.  The  inflammation  in 
such  cases  frequently  extends  to  the  other  structures  forming  the  joint,  and 
the  disease  then  forms  one  variety  of  acute  arthritis.  In  other  cases,  granula- 
tions are  thrown  out  on  the  looser  portions  of  the  membrane,  and  becoming 
injected  with  blood-vessels,  constitute  fringed  and  villous  membranous 
expansions,  lying  upon  the  subjacent  cartilage. 

Symptoms. — ^Aonte  gjrnoritui. — ^The  symptoms  of  synovitis  consist  of 
pain  and  heat  and  distension  of  the  joint,  with  fluctuation.  If  it  be  large 
and  exposed,  the  pain  is  severe,  especially  at  night,  being  greatly  increased 
by  moving  or  pressing  upon  the  articulation  ;  it  is  usually  sharp,  but  when 
the  disease  occurs  in  rheumatic  or  gouty  constitutions,  it  is  of  a  gnawing 
character.  In  purulent  synovitis  from  pyaemia,  it  is  usually  very  superficial, 
indeed  almost  cutaneous.  On  laying  the  hand  on  the  joint,  it  will  be  felt  to 
be  hot  The  swelling  of  the  affected  joint  is  considerable,  and  evidently  depends 
on  accumulation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
rendered  apparent  by  the  tension  to  which  it  is  subjected.  Thus  in  the  knee 
it  rises  up  high  in  the  thigh  under  the  vasti,  to  the  extent  of  three  or  four 
inches  above  the  upper  border  of  the  patella,  the  swelling  being  higher  on  the 
inner  than  the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  the  same 
manner  under  the  tendon  of  the  triceps.  There  is  but  little  if  any  effusion 
into  the  snirounding  tissues  ;  and  hence  the  outline  of  the  joint  can  be  di»* 
tinctly  felt,  and  fluciuatim  perceived  in  it.  The  limb  is  usually  semiflexed, 
for  in  this  position  there  is  the  greatest  general  relaxation  of  the  ligaments, 
and  it  consequently  gives  the  patient  most  ease.  The  joint  cannot  be  moved 
without  considerable  pain.  The  constitutional  febrile  disturbance  is  tolerably 
severe,  especially  if  the  affection  occur  in  a  rheumatic  constitution. 

OluraBio  Vjmovitla. — ^The  disease,  at  first  acute,  may  terminate  in  a  sub- 
acate  or  chronic  form ;  or,  subacute  at  its  commencement,  it  may  fall  into  a 
chzonic  condition.  Chronic  synovitis  is  characterized  by  all  the  flymptoms  of 
the  acute  variety  of  the  disease,  but  in  a  less  severe  degree.  The  swelling  and 
weakness  of  the  joint  are  the  most  conspicuous  local  conditions.  In  some 
cases,  the  swelling  from  accumulated  serous  fluid  is  so  considerable  as  to  consti- 
tate  a  troe  dropsy  of  the  joint — ^Kjdnurtlixosis.  This  accumulation  of  fluids 
pfrrtAlrifig  in  various  d^;rees  of  the  characters  of  serum  and  synovia,  is  usually 
preceded  or  accompanied  by  evidence  of  synovial  inflammation  ;  but,  though 
this  generally  happens,  it  is  not  invariably  the  case.  Richet,  in  particular,  has 
recorded  instances  from  which  it  would  appear  that  inflammation  is  not  a 
necessary  or  invariable  accompaniment  of  the  affection,  the  synovial  mem- 
brane being  indeed  pretematurally  white,  and  looking  as  if  it  had  been  washed 
or  soddened  ;  and  though  these  caiaes  are  rare,  those  that  commonly  present 
themselves  to  the  Surgeon  being  of  a  decidedly  inflammatory  character,  yet 
their  occasional  occurrence  is  sufficient  to  establish  the  existence  of  a  passive, 
as  well  as  of  an  inflammatory  form  of  the  disease. 

T  2 
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The  presence  of  an  abnonmd  quantify  of  finid  in  the  joint  is  always 
indicated  by  fluctuation  and  undtUaium  and  by  the  pecuUar  shape  acquired 
by  the  part.  Thus  in  the  knee,  which  is  the  most  common  seat  of  the 
affection,  the  patella  will  float,  as  it  were,  on  the  fluid.  If  the  distension 
be  not  too  great,  by  placing  the  finger  on  the  knee-cap  and  pushing  it  sharply 
towards  the  femur  it  can  be  felt  to  sink  through  the  fluid  and  strike  on  the 
bone  beneath.  This  sign  is  of  great  importance,  as  it  enables  us  to  distinguish 
between  simple  synovitis  with  efftision  and  distension  of  the  joint  by  soft 
granulation-tissue  in  the  early  stages  of  white  swelling.  In  order  to  elicit  it 
the  patient  must  be  lying  down  with  the  muscles  of  the  thigh  perfectly 
relaxed.  All  the  natural  hollows  about  the  knee  are  obliterated  ;  the  distended 
pouches  of  the  qrnovial  membrane  project  distinctly  on  each  side  above  the 
patella,  and  the  hollow  on  each  side  of  the  ligamentum  patelke  is  obliterated 
by  the  infrapatellar  &t  which  is  pushed  downwards  by  the  pressure  of  the  fluid 
in  the  joint  In  the  elbow  there  is  a  soft  and  fluctuating  swelling  on  each 
side  of  the  olecranon,  extending  above  it  on  each  side  of  the  tendon  of  the 
triceps  which  forms  a  depression  in  the  middle  line  ;  and  in  the  shoulder  there 
is  a  general  roundness  and  distension  of  the  articulation.  It  is  said  that,  in 
some  cases,  the  distension  of  the  joint  has  been  so  great  that  the  synovial 
membrane  has  been  ruptured,  and  the  fluid  poured  forth  into  the  surrounding 
areolar  tissue.  In  these  cases,  however,  it  is  probable  that  some  destructive* 
change  in  the  synovial  membrane  preceded  its  rupture.  In  more  chronic  cases 
the  ligaments  may  become  relaxed,  and  spontaneous  dislocation  may  take  place. 
(Vol  I.  p.  688.) 

In  some  cases  of  chronic  synovitis  distinct  crackling  will,  be  felt  in  the 
interior  of  the  joint,  on  laying  the  hand  over  the  articulation  whilst  it  is  freely 
moved.  This  appears  to  me  to  be  due  to  the  existence  of  bands  of  fibrinous 
exudation  in  the  interior  of  the  joint,  through  which  the  fluid  is  pressed  by 
the  articular  movements,  and  thus  occasions  the  sensation  which  is  met  with 
under  similar  circumstances  in  enlargements  of  the  burs®,  and  in  fluid  effusions 
in  the  sheaths  of  tendons. 

TEaMiKATiONB.— The  termination  of  synovitis  will  depend  mainly  on  its 
cause.  When  simple  and  uncomplicated,  arising  as  the  result,  perhaps,  of 
rheumatic  influences,  it  will  in  most  cases  terminate  in  complete  resolution. 
In  other  instances,  however,  as  a  consequence  of  inflammatory  exudation, 
warty  vegetations  or  concretions  may  form  within  the  joint,  or  bands  stretch- 
ing across  its  interior  or  incorporated  with  its  capsule,  may  occasion  more  or 
less  permanent  stifbess.  Septic  synovitis  following  a  wound  generally  goes  on 
to  suppuration  within  the  joint  with  erosion  or  disintegration  of  the  cartilage, 
and  eventually  to  complete  disorganisation  of  the  interior  of  the  articulation. 
The  same  happens  in  the  puerperal  and  pysemic  inflammations  of  joints ;  ib 
which  cases  the  morbid  process  commencing  in  the  synovial  membrane  extends 
to  the  cartilages,  eventnially  destroying  them. 

The  chronic  or  subacute  synovitis  and  hydrarthrosis  usually  terminate 
favourably,  although  the  joint  is  generally  left  in  a  weak,  relaxed  condition, 
from  which  it  may  not  recover  for  many  months  ;  but  occasionally,  more  par- 
ticularly in  strumous  constitutions,  the  disease  runs  on  to  suppurative  destrnc- 
tion  of  the  joint.  This,  however,  is  rare ;  yet  its  occurrence,  in  some 
instances,  should  make  the  Surgeon  careful  not  to  confound  the 
fluctuation  of  serous   accumulation   with   that  of  a   purulent  collection. 
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In  the  latter  infitanoes,  the  symptoms  of  acute  inflammation  will  always 
have  preceded. 

Treatment. — ^The  treatment  of  synovitis  depends  partly  on  the  severity  of 
the  symptoms^  and  partly  on  the  canse  of  the  disease.  If  a  joint  have  been 
injuied  sabcntaneonsly,  and  synovitis  be  apprehended,  or  indeed  have  com- 
menced, no  treatment  will  be  found  more  efficacious  than  the  continued  appli- 
cation of  ice  in  India-rubber  bags  of  sufficient  size  to  envelope  the  whole  of 
the  joint.  In  this  way  the  inflammation  may  often  be  checked  or  completely 
arrested,  the  joint  being,  of  course,  kept  at  the  same  time  perfectly  at  rest  on 
a  splint  or  in  a  sling.  Should  the  disease  have  made  progress,  and  should  the 
ice  fail  in  arresting  it,  then,  if  the  patient  be  young  and  strong,  the  free  and 
repeated  application  of  leeches  to  the  inflamed  articulation,  foUowed  by 
fomentations  and  accompanied  by  perfect  rest  of  the  part  on  a  splint,  or  on 
jhIIows  properly  arranged,  will  be  the  most  useful  treatment.  At  the  same 
time,  saline  purgatives  with  antimony  must  be  given,  and  the  patient  kept  on 
a  low  diet.  The  treatment  of  synovitis  following  open  wounds  has  been  fully 
described  in  the  Chapter  on  Wounds  of  Joints. 

If  the  disease  be  rheumaiicy  leeches  may  be  applied,  followed  by  hot  fomen- 
tations, and  rest  of  the  part  in  the  elevated  position  :  at  the  same  time  salicy- 
late of  soda  may  be  given  in  ten-grain  doses  if  there  be  much  febrile 
disturbance,  and  Dover^s  powder  should  be  administered  if  there  be  much  pain 
at  night.  In  some  instances  great  benefit  will  result  from  the  administration 
of  Dover*s  powder  and  calomel,  in  small  but  frequent  doses.  If  the  patient  be 
gonty,  oolchicnm  should  be  given.  When  the  disease  is  of  syphilitic  origin,  the 
application  of  blisters,  foUowed  by  calomel  and  opium,  will  be  attended  with 
marked  success. 

When  the  synovitis  is  subacute  or  ehronie^  the  same  principles  of  treatment 
must  be  adopted,  modified  according  to  the  intensity  of  the  aflection.  In  these 
forms  of  the  disease,  rest  is  perhaps  the  most  important  element  in  the  treat- 
ment, everything  else  proving  nugatoiy  unless  this  be  attended  to  ;  the  limb 
is  usually  best  fixed  by  leather  splints,  buckled  on  so  that  they  may  be  removed 
in  order  to  make  the  necessary  applications  to  it.  In  these  cases,  repeated 
blisterings  over  the  whole  of  the  joint  constitute  perhaps  the  most  useftil  local 
means  that  we  possess :  in  a  more  advanced  stage,  counter-irritation  by  means 
of  stimulating  embrocations,  together  with  douches,  either  of  warm  sea-water 
or  of  some  of  the  sulphurous  springs,  such  as  those  of  Aix  or  Bardges,  will 
prove  most  useful ;  and  when  all  inflammation  has  been  subdued,  and  weak- 
ness of  the  joint  merely  is  left,  the  joint  should  be  properly  strapped  with 
soap-plaster,  spread  upon  leather.  Amongst  the  internal  remedies  likely  to  be 
of  most  service,  may  be  mentioned  the  iodide  of  potassium,  either  alone  or  in 
some  bitter  infusion. 

In  hjdzmrtluxMis,  rest  and  repeated  blistering  will  usually  promote  the 
removal  of  the  fluid.  In  addition  to  this,  the  employment  of  pressure  either 
by  means  of  strapping  or  Martin's  India-rubber  bandage,  and  friction,  with 
absorbent  remedies,  as  the  iodine  or  mercurial  ointment  or  oleate  of  mercury 
conjoined  with  the  internal  administration  of  iodide  of  potassium  or  with  a 
mfld  mercurial  course,  will  often  procure  the  absorption  of  the  fluid.  If  these 
means  fiul,  the  aspirator  may  be  used  to  empty  the  joint  of  its  fluid,  the 
ponctore  being  closed  with  collodion,  and  in  extreme  cases  we  have  a  very 
powerful  method  of  cure  at  our  command  in  the  injection  of  the  joint  with 
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tincture  of  iodine.  This  plan,  a  sufficiently  bold  one,  has  been  mnch  employed 
by  Jobert,  Yelpeao,  and  Bonnet.  These  Surgeons  used  the  tincture  diluted 
\nth  two  or  three  parts  of  water.  A  small  trochar  is  introduced  into  the 
joint,  a  moderate  quantity  of  the  serous  fluid  is  let  out,  but  not  all,  and  then 
a  corresponding  quantity  of  the  iodine  solution  is  thrown  in  ;  and  after  being 
left  for  a  few  minutes,  is  allowed  to  escape.  Inflammation  of  the  joint,  which 
is  a  necessary  result  of  this  procedure,  comes  on.  This  is  treated  by  ordinary 
antiphlogistic  means,  and,  according  to  the  statements  of  the  French  Surgeons, 
has  in  no  case  been  followed  by  any  serious  consequences,  but  in  several 
instances  a  complete  cure  without  anl^losis  has  resulted ;  a  new  and  healthy 
action  having  been  imprinted  on  the  synovial  membrane.  This  mode  of 
treatment  does  not  appear  hitherto  to  have  met  with  much  support  in  this 
country  ;  yet  it  certainly  deserves  a  trial,  though  recourse  should  not  lightly 
be  had  to  it,  as  it  is  evident  that  the  induced  inflammation  might  exceed  the 
expected  limits.  In  one  case  of  hydrarthrosis  of  the  knee,  in  an  old  man,  in 
which  I  employed  it,  about  six  ounces  of  thin  synovia  were  drawn  off,  and  a 
drachm  of  strong  tincture  of  iodine  was  injected  into  the  joint.  Slight 
inflammation  only  ensued ;  and  the  disease,  which  was  of  two  years*  standing, 
was  completely  cured.  The  chief  points  that  appear  to  require  attention  are 
that  no  inflammation  be  going  on  at  the  time,  there  being  no  tenderness  or 
pain  in  moving  the  joint,  the  eiFusion  being  quite  passive,  and  of  a  very 
chronic  character ;  and,  above  all,  that  no  air  be  allowed  to  enter  with  the 
injected  fluid.  If  other  methods  of  treatment  fail,  the  joint  may  be  drained 
by  means  of  an  India-rubber  tube  inserted  with  aU  antiseptic  precautions.  It 
may  be  retained  for  ten  days  or  a  fortnight,  the  dressing  throughout  being 
strictly  antiseptic.  The  carbolic  gauze  dressing  will  be  found  the  safest  in 
these  cases.  After  dropsy  of  the  joint  has  been  removed,  the  articulation  is 
usually  lefl^  weak  for  some  length  of  time,  in  consequence  of  the  stretching  to 
which  its  ligaments  have  been  subjected :  here  cold  douches  and  an  elastic 
bandage  will  constitute  the  best  mode  of  treatment. 


AOUTB    ABTB&ITZ8. 

By  AmU  Arthritis  is  meant  an  acute  inflammation  affecting  the  synovial 
membrane  and  rapidly  extending  ftom  it  to  the  other  structures  that  enter 
into  the  formation  of  a  joint.  The  disease  may  arise  primarily  in  the  synovial 
membrane,  or  the  affection  of  the  synovial  membrane  may  be  secondaiy  to 
disease  beginning  in  the  bones  or  in  the  soft  parts  around  the  joint.  In  the 
latter  case,  the  symptoms  characteristic  of  acute  arthritis  do  not  set  in  until 
the  mischief  has  extended  to  the  cavity  of  the  joint.  In  some  forms  of  acute 
arthritis  the  symptoms  clearly  indicate  that  the  inflammation  of  the  synovial 
membrane  precedes  that  of  the  ligaments,  while  in  others  the  extension  u  so 
rapid  that  all  the  structures  of  the  joint  may  seem  to  be  affected  simultaneously. 

It  will  be  most  convenient  to  describe  first  the  symptoms  and  pathologiod 
changes  which  are  characteristic  of  acute  arthritis  from  whatever  cause  it  may 
arise,  and  afterwards  to  point  out  the  modifications  of  the  process  dependent 
upon  its  mode  of  origin. 

SjmpioiBUi. — ^The  symptoms  of  acute  arthritis  that  are  most  marked  are 
the  pain,  heat,  swelling,  and  peculiar  position  of  the  joint.  The  pain  is  often 
severe,  tensive,  and  throbbing :  so  acute  is  it  sometimes,  that  the  patient 
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screamfl  with  agony ;  he  cannot  bear  the  bed  to  be  touched,  the  room  to  be 
shaken,  or  the  slightest  movement  oommonicated  to  the  limb,  any  attempt  at 
examination  of  the  joint  in  such  cases  being  attended  with  insupportable  agony. 
There  are  usually  nocturnal  exacerbations,  and  the  pain  is  commonly  referred 
with  especial  seyerity  to  one  particular  spot  in  the  joint :  thus  it  is  generally 
felt  at  the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the 
hip.  The  heat  of  the  diseased  joint  is  considerable,  and  is  often  accompanied 
with  more  or  less  superficial  redness.  The  swelling  is  uniform,  involving  the 
whole  of  the  articulation,  and  not  projecting  at  certain  parts  of  it,  as  when 
ihe  synovial  membrane  alone  is  affected ;  it  is  generally  not  veiy  considerable, 
and  has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  The  posittim  of  the 
affected  limb  is  peculiar,  and  that  attitude  is  involuntarily  adopted  in  which  the 
patient  will  have  the  greatest  amount  of  ease :  thus,  if  the  knee  is  affected,  it 
is  semi-flexed,  and  the  limb  is  rotated  outwards,  if  the  hip,  the  joint  is  flexed 
and  the  limb  abducted  and  rotated  outwards  with  the  knee  semi-flexed ;  if  the 
elbow,  it  is  bent.  Spasms  or  stortings  of  the  limb,  often  of  a  very  sharp  and 
painfU  character,  come  on  at  times ;  more  particularly  at  night.  Amongst 
the  most  distressing  symptoms  in  the  more  advanced  stages  of  acute  disorgan- 
isation of  a  joint  are  the  painful  startings  of  the  limb  whenever  the  patient 
fidls  asleep.  The  muscles  becoming  relaxed  the  softened  ligaments  allow  the 
joint  to  become  slightly  displaced ;  a  reflex  contraction  of  the  muscles 
immediately  takes  place  and  the  patient  wakes  with  a  painful  spasmodic 
jerk  of  die  limb,  inducing  a  feeling  of  alarm,  that  is  often  very  distressing. 
The  eonstittUioTuU  disturbance  is  very  severe,  and  of  an  actively  febrile  type. 

Having  reached  this  stage,  in  some  cases  the  symptoms  gradually  subside, 
the  heat  lessens,  the  pain  loses  its  acute  character,  the  swelling  slowly 
diminishes,  and  recovery  takes  place  after  many  weeks  or  months,  the  joint 
being  left  permanently  stiffened  from  contraction  of  the  inflamed  ligaments, 
or  sometimes  firmly  ankylosed,  the  articular  surfaces  being  united  by  dense 
fibrous  tissue  or  bone,  according  as  the  cartilages  have  been  partially  or  com- 
pletely destroyed  during  the  acute  stage. 

More  commonly  as  the  disease  progresses,  suppuration  takes  place  within 
ihe  joint,  which  becomes  hot  and  red,  with  a  good  deal  of  throbbing  pain,  the 
skin  covering  it  is  cedematous,  and  at  last  fluctuation  is  perceived  where  the 
coverings  are  thinned*  In  some  cases  the  suppuration  occurs  with  very 
great  rapidity,  and  luxation  of  the  head  of  the  bone  takes  place. 
In  other  cases  the  synovial  membrane  and  capsule  of  the  joint 
give  way  without  any  looseness  of  ligaments  or  displacement  of  bones, 
pas  becomes  infiltrated  into  the  areolar  tissue  around  the  joint,  an 
abscess  forms  external  to  the  articulation,  and  extensive  purulent  collections 
become  diffused  through  the  limb.  As  the  joint  becomes  loosened  by  the 
destruction  of  its  ligaments,  the  bones  become  mobOe,  and  grate  against  one 
another  where  the  incrusting  cartilage  has  been  removed,  thus  giving  rise  to 
veiy  severe  suffering.  The  cartilages  may,  however,  in  some  cases  be  very 
extensively  destroyed,  and  yet  no  grating  take  place  ;  this  is  owing  either  to 
the  destroctive  action  being  limited  to  the  edge  of  the  encrusting  cartilage, 
the  opposed  surfaces  being  sound,  or  else  to  the  interior  of  the  articulation 
being  filled  up  with  granulation-tissue  after  the  removal  of  the  cartilages. 
But  though  abscess,  either  within  the  joint  or  external  to  it,  usually  forms 
when  the  bones  grate  and  the  cartilage  disintegrates,  yet  it  occasionally 
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happens  that  these  conditions  exist — the  symptoms  indicative  of  erosion 
of  cartilage,  snch  as  painful  startings  of  the  limb,  grating,  and  preternatural 
mobility  of  the  joint,  being  present — and  yet  no  abacus  forms ;  all  the 
symptoms  subsiding  under  proper  treatment,  and  the  joint  recovering,  though 
with  a  certain  degree  of  ankylosis.  But  the  reverse  also  may  occur.  Suppu- 
ration may  take  place  in  a  joint,  the  synovial  membrane  and  the  capsule  may 
give  way,  extensive  infiltration  of  pus  into  the  deep  areolar  planes  of  the  limb 
may  occur,  and  yet  no  laxity  of  ligament,  no  preternatural  mobility  of  the 
bones,  no  grating  of  the  osseous  surface,  indicate  the  disoi^nization  of  the 
articulation  which  is  in  progress.  This  condition  may  occur  in  any  joint ;  I 
have  modt  frequently  met  with  it  in  the  knee.  There  the  upper  and  usually 
the  outer  part  of  the  capsule  generally  gives  way,  and  the  pus  difiPuses  itself 
deeply  beneath  the  extensor  muscles  of  the  thigh,  sometimes  even  between 
the  periosteum  and  the  bone.  In  these  cases  the  thigh  swells  greatly,  the 
limb  becomes  oedematous,  and  a  deep  and  obscure  sensation  of  fluctuation  may 
perhaps  be  felt,  more  especially  towards  the  outer  and  lower  part  of  the  limb 
just  above  the  knee.  The  swelling  of  the  joint  has  perhaps  subsided  on  the 
escape  of  the  pus  from  the  cavity,  giving  a  false  idea  of  security,  which  is 
confirmed  by  the  absence  of  signs  indicative  of  disoi^anization,  such  as  lateral 
mobility  and  grating.  But  on  pressing  the  thigh  downwards,  the  joint  will 
be  found  to  fill,  the  patella  will  float  again,  and  there  is  an  evident  conmmni- 
cation  between  the  interior  of  the  synovial  membrane  and  the  extoisive 
diffused  abscess  in  the  thigh.  In  cases  of  this  kind  the  pus  will  first  come  to 
the  surface  about  two  or  three  inches  above  and  to  the  outer  side  of  the  joint ; 
and,  on  a  free  incision  being  made  here,  immense  quantities  may  be  let  out. 
In  these  cases  fluctuation  is  often  masked  by  the  oedema  of  the  limb^  and 
by  the  thickness  of  the  overlying  mass  of  areolar  tissue  and  muscle,  and  will 
require  the  closest  examination  and  the  moat  practised  hand  for  its  detection. 
After  suppuration  has  taken  place,  the  constitutional  disturbance  partakes  of 
the  irritative  type,  the  patient  suffering  severe  pain,  and  being  worn  out  by 
want  of  rest.  After  the  abscess  is  opened,  nnless  special  means  are  taken  by 
drainage  and  antiseptics  to  prevent  the  accumulation  of  decomposing  dis- 
charges in  the  articular  cavity,  septic  poisoning  or  pyaemia  are  very  likely  to 
follow  ;  or  hectic  leading  to  death  from  exhaustion  and  irritation  may  occur, 
unless  the  diseased  part  be  removed*  In  other  and  less  severe  cases  it  fiills 
into  a  state  of  chronic  thickening,  perhaps  with  fistulous  openings  leading 
down  to  the  diseased  structures ;  and  in  some  of  the  more  &vourable 
instances  the  patient  may  recover,  with  a  permanently  rigid  joint. 

The  musclss  in  the  neighbourhood  of  an  inflamed  joint  undergo  a  species  of 
acute  atrophy.  The  wasting  and  the  flaocidity  are  both  more  than  can  be 
accounted  for  by  simple  disuse. 

In  some  cases  the  muscular  changes  are  more  than  atrophic,  and  Ssjli^ 
paralysis  of  the  muscUs  of  a  limb,  consequent  upon  inflanmiation  of  a  joint,  is 
occasionally  met  with.  I  have  seen  this  singular  affection  in  the  extensor 
muscles  of  the  thigh  and  in  the  muscles  of  the  scapula,  in  cases  of  acute 
arthritis.  In  these  cases  the  affected  muscles  rapidly  waste.  The  wasting  i» 
not  due  to  disuse  alone,  for  it  affects  certain  groups  of  muscles  only^ 
others  which  are  equally  inactive  not  being  atrophied.  But  not  only  do  certain 
groups  of  muscles  in  the  affected  limb  become  wasted,  as  for  instance  the 
extensors  of  the  thigh  or  those  passing  from  the  scapula  to  the  humenUf 
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whilst  the  other  muscular  Btroctaies  of  the  limb  preserve  their  normal 
oonditions,  another  change  takes  place  in  them.  They  lose  their  electric 
irritability^  and  in  fact  become  perfectly  paralyzed.  In  the  lower  extremity 
the  leg  cannot  be  extended,  in  the  npper  the  arm  cannot  be  raised.  This 
condition  is  extremely  chronic.  It  will  last  for  many  months  after  the 
joint-affection,  from  which  it  starts,  has  been  cored,  and  may  lead  to  per* 
manent  atrophy  of  the  paralyzed  muscles.  The  treatment  consists  in  stimu- 
lation of  the  affected  muscles,  by  sea-douches,  electricity,  and  frictions, 
combined  with  methodical  movements  of  the  limb.  Strychnine  may  be  given 
with  advantage  when  the  lower  limbs  are  aflfected.  I  have  seen  this  reflex 
arthritic  paralysis  chiefly  in  persons  suffering  from  spinal  exhaustion  in 
neurotic  women  and  in  men  addicted  to  sexual  excesses. 

UagnosiB. — Abscess  may  form  external  to,  but  in  immediate  contact  with 
the  capsule  of  a  joint,  and  closely  simulate  disease  of  the  articulation.  In 
these  cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity 
of  the  swelling,  greater  on  one  side  than  the  other,  its  extension  over  bony  points, 
as  the  pateUa  or  olecranon,  the  superflcial  character  of  the  fluctuation,  the 
absence  of  all  rigidity  about  the  joint  or  of  that  preternatural  mobility  in  a 
horizontal  direction  which  arises  from  softening  of  the  ligaments,  and  of  other 
severe  local  symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  enable 
the  Surgeon  to  effect  a  correct  diagnosis. 

Pathology. — It  is  very  rarely  that  the  opportunity  arises  of  examining  a 
joint  affected  with  acute  arthritis  before  it  has  reached  the  stage  of  suppura- 
tion. In  that  stage  all  the  component  parts  of  the  joint  will  be  found  to 
present  marked  changes,  varying  somewhat  with  the  cause  and  the  d^;ree  of 
acuteness  of  the  inflammatory  process.  The  following  may  be  taken  as  the 
appearances  in  a  typical  case. 

The  synovial  membrans  is  thickened  and  intensely  injected ;  if  the  disease 
has  advanced  beyond  the  earliest  stage,  the  membrane  is  no  longer  recognizable 
as  such,  being  converted  into  a  layer  of  granulation-tissue,  the  site  of  the 
fringes  being  marked  by  fleshy  vascular  projections  of  the  same  tissue.  The 
granulations  are  seldom  healthy;  most  commonly  they  present  the  same 
appearance  as  those  on  the  surface  of  an  inflamed  ulcer  of  the  leg,  being 
covered  by  a  dirty  yellowish  layer  composed  of  degenerated  granulation-cells 
heU  together  by  coagulated  inflammatory  exudation.  If  the  joint  have  been 
opened,  and  decomposition  of  the  discharges  has  taken  place,  the  diseased 
synovial  membrane  may  be  covered  by  opaque  membranous  patches  almost 
resembling  a  diphtheritic  membrane.  In  the  later  stages  of  arthritis,  the 
grannlations  covering  the  opposed  surfiMXS  of  any  pouches  of  the  synovial 
membrane  will  be  found  to  have  coalesced,  the  cavity  of  the  joint  being  in 
thiB  way  to  a  great  extent  obliterated. 

Microscopic  examination  of  the  diseased  membrane  shows  only  the  ordinary 
q>pearaDoe8  of  inflammation.  The  endothelial  cells  covering  the  membrane 
have  disappeared,  the  fibrous  layer  is  first  infiltrated  with  new  cells,  before 
which  the  original  tissue  more  or  lees  completely  disappears.  In  the  layer  of 
ronnd  ceUs  thus  formed,  new  vessels  are  developed,  and  granulation-tissue  is 
thus  produced. 

The  contents  of  the  synovial  cavity  are  in  the  very  earliest  stages  composed 
of  thin  pus  mixed  with  synovia,  but  as  the  membrane  very  soon  ceases  to 
yield  its  normal  secretion,  the  fluid  assumes  the  characters  of  ordinary  pus. 
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In  cases  in  which  the  diBease  stops  short  of  suppuration,  an  abundant 
coagulable  fibrinous  exudation  is  said  to  have  been  observed. 

Tlie  ligaments  are  early  affected  by  extension  of  the  inflammation  to 
them  from  the  synovial  membrane.  The  bundles  of  fibres  are  at  first  separated 
from  each  other  by  a  coagulable  inflammatory  exudation,  and  the  ligaments 
thus  become  swollen,  and  present  at  first  a  waxy  or  semi-gelatinous  appear- 
ance. As  the  disease  progresses  the  fibres  become  softened,  and  the  ligaments 
yield,  allowing  the  osseous  surfaces  to  be  displaced  by  the  tonic  contraction  of 
the  muscles,  or  the  weight  of  the  limb.  The  inflammation  extends  from  the 
ligaments  to  the  perioaieum  of  the  articular  ends  of  the  bones  entering  into  the 
joint.  The  periostitis  thus  set  up  usually  assumes  the  osteoplastic  form 
(p.  2G0),  and  irregular  masses  of  new  bone,  often  arranged  in  jagged  stalactite- 
like  processes,  are  formed  in  the  neighbourhood  of  the  articulation.  This  is 
more  marked  in  the  less  acute  forms  of  the  disease,  or  when  after  the  escape 
of  pus  from  the  joint,  the  process  has  become  chronic. 

The  soft  parts  in  contact  with  the  ligaments  are  oedematous  in  the  early 
stages,  but  subsequently  as  the  disease  advances,  they  may  become  fused  with 
the  capsule  of  the  joint,  so  that  it  is  impossible  accurately  to  separate  them. 
Abscesses  not  unfirequently  form  outside  the  joint,  having  no  direct  communi* 
cation  with  its  cavity. 

The  cartilages  covering  the  articular  ends  of  the  bones  in  all  cases  present 
most  important  changes.  These  are  never  primary ;  in  every  case  it  will  be 
found  that  the  morbid  process  proceeds  either  fh>m  the  articular  surfiioe,  or 
from  the  bone  beneath.  When  the  latter  is  the  case,  the  affection  of  the 
cartilage  is  antecedent  to  the  acute  arthritis;  this  condition  commencing 
when  the  cartilage  is  perforated,  and  the  joint  becomes  infected  by  the 
products  of  the  disease  which  has  commenced  in  the  bone. 

When  the  cartilage  is  affected  in  consequence  of  acute  suppurative  inflam- 
mation of  the  joint,  the  first  change  observed  is  a  loss  of  its  natural  smoothness 
and  polish.  Its  bluish-white  tint  becomes  more  opaque,  and  often  assumes  a 
slightly  yellowish  tinge.  This  is  followed  by  loss  of  substance  in  those  paita 
at  which  the  opposed  articular  surfaces  are  in  contact  in  the  fixed  porition 
assumed  by  the  inflamed  joint.  Finally  the  cartilage  is  completely  destroyed 
at  these  parts,  and  the  cancellous  tissue  of  the  head  of  the  bone  is  exposed. 
As  soon  as  perforation  takes  place,  the  suppuration  extends  between  the 
cartilage  and  the  bone,  the  pus  being  formed  from  the  vascular  medullary 
tissue  of  the  cancellous  spaces.  The  cartilage  thus  becomes  loosened,  and  ia 
bathed  by  pus  on  each  side.  Its  nutrition  being  cut  off  it  perishes,  becomes 
yellow  in  colour,  and  tough  and  leatheiy  in  consistence.  Microscopic  examina* 
tion  shows  that  the  process  is  one  of  donghing  and  disintegration.  The 
matrix  is  opaque  and  granular,  and  the  cells  show  no  signs  of  proliferation,  bat 
on  the  contrary  have  broken  down  into  a  mass  of  fat  granules. 

At  the  margins  of  the  cartilages  in  those  parts  not  exposed  to  pressure,  and 
in  those  cases  of  acute  arthritis  which  terminate  without  suppuration,  the 
destruction  of  the  cartilages  takes  place  by  a  process  of  true  ulceration.  The 
cartilages  are  overlapped  at  their  margins  by  the  grannlation-tissne  formed  from 
the  inflamed  ^noyial  membrane.  On  removing  this  the  Burfece  of  the  cartilage 
will  be  seen  to  be  marked  by  irregular  hollows  filled  with  a  similar  tissue,  and 
in  a  later  stage  the  cartilaginous  tissue  will  be  found  to  have  been  destroyed  to 
a  greater  or  less  extent.    In  other  parts  of  the  cartilage  similar  changes  may 
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be  obserred,  bat  they  are  always  moet  marked  in  the  neighbourhood  of  the  vas- 
colar  fringes  of  the  synovial  membrane.  So  much  is  this  the  case  that  Aston  Key 
was  led  to  believe  that  the  destraction  of  the  cartilage  was  directly  effected  by 
the  development  of  a  fimbriated  or  fringed  vascalar  network  or  tissue  from  the 
synovial  membrane,  by  which  the  process  of  absorption  was  carried  out.  The 
true  nature  of  the  changes  occurring  in  ulceration  of  cartilage  were  first 
described  by  Goodsir,  and  his  observations  were  confirmed  and  extended  sub- 
sequently by  Bedf em  and  Bainey,  who  pointed  out  the  &ct  that  cartilage,  like 
other  eztravascular  tissues,  may  undergo  changes  independent  of  the  prolonga- 
tion of  vessels  into  it.  If  a  vertical  section  be  made  of  a  piece  of  articular 
cartilage  in  process  of  ulceration,  the  changes  observed  will  vary  with  the 
acuteness  of  the  process.  In  some  cases  the  appearances  will  closely  resemble 
those  already  described  as  being  met  with  in  ulceration  of  bone.  The 
sur&ce  of  the  cartilage  is  seen  to  be  irregularly  hollowed  out,  the  hollows  being 
filled  with  small  round  cells,  having  the  ordinary  appearance  of  the  migrating 
leucocytes  observed  in  acute  inflammations  elsewhere  ;  immediately  beneath 
these,  the  matrix  of  the  unaltered  cartilage  is  cloudy,  and  the  cartilage-cells 
may  be  granular,  but  there  is  no  evidence  of  proliferation.  There  is,  in  fact, 
nothing  to  prove  that  the  new  cells  are  derived  from  the  pre-existing  cells  of 
the  cartilage,  and  that  the  process  is  not  exactly  analogous  to  the  destruction  of 
bone  by  cells  derived  from  the  vascular  medullary  tissue,  probably  by  migration 
from  ita  vessels. 

In  less  acnte  processes,  on  the  other  hand,  the  destruction  of  the  cartilage 
is  undoubtedly  due  to  changes  commencing  in  its  own  cells.  In  a  vertical 
section  proceeding  from  the  healthy  cartilage  to  the  diseased  surface,  the 
following  appearances  are  observed.  In  firom  the  fifth  to  the  twelfth  layer  from 
the  surfiEUse  the  cells  are  seen  to  be  undergoing  proliferation  ;  in  each  capsule 
two  to  four  cells  are  found ;  proceeding  towards  the  diseased  surface,  the 
number  of  cells  in  each  space  increases,  and  they  gradually  lose  the  character- 
istic appearance  of  cartilage-cells  and  become  indistinguishable  from  the  round 
oella  of  grannlation-tissue.  As  the  cells  multiply  the  space  containing  them 
necessarily  increases  at  the  expense  of  the  surrounding  matrix,  and  at  the  same 
time  the  capsule  becomes  more  and  more  indistinct  and  at  last  disappears 
altogether.  The  matrix  near  the  surface  becomes  cloudy  and  granular,  and  at 
last  completely  disappears  before  the  enlarging  cell-spaces,  which  then  coalesce, 
and  thus  there  is  formed  on  the  surface  a  layer  composed  entirely  of  small 
rcmnd  cells  identical  in  appearance  with  those  of  ordinary  granulation-tissue. 
The  homogeneous  intercellular  substance  may  then  soften  and  the  cells  may  be 
cast  off  into  the  joint  as  pus-cells ;  or  should  the  disease  tend  towards  recovery 
new  veasela  may  penetrate  the  groups  of  ceUs,  proceeding  from  the  nearest 
vascular  tiasue,  and  thus  a  vascular  granulation-tissue  may  be  formed,  which 
will  take  part  in  the  processes  of  repair  to  be  subsequently  described. 

In  ord^  to  distinguish  these  three  processes  from  each  other,  we  may  term 
the  first,  necrosis  with  disint^ration,  the  second,  ulceration  without  prolifera- 
tion, and  the  third,  ulceration  with  proliferation. 

The  hoMB^  when  exposed  by  destruction  of  the  cartilages,  become  affected 
more  or  less  deeply  by  the  inflammatory  process.  The  changes  that  occur 
need  no  description,  as  they  are  identical  with  those  already  described  in 
the  Chapter  on  Inflammatory  Processes  in  Bone.  They  usually  assume  the 
form  of  raiefactive  osteitis  with  suppuration,  or  simple  caries,  but  if  the 
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procera  be  very  acnte,  the  inflammHtoTy  products  in  the  cancellonH  Hpaoes  may 
break  down  into  pus  before  the  bony  trabecnln  have  been  completely  absorbed, 
and  thoa  portions  of  the  cancellons  bone  may  be  cnt  off  from  their  nutrition 
and  perish  forming  sequestra  (caries  necrotica).  Inothercases  the  infianmiation 
in  the  cancellons  spaces  may  spread  rapidly,  and  diffase  osteomyelitis  be  Bet 
up.  This  is  especiaUy  prone  to  happen  when  the  original  infiammation  in  the 
joint  is  septic  or  infective  in  character. 

Causes  and  Varikties  or  Acute  ABTBRirta  —  Acnte  arthritis  arises 
from  many  different  catises,  and  the  conrse  of  the  disease  varies  somewhat 
according  to  ite  mode  of  origin.  The  following  are  the  chief  forms  of  the 
disease  met  with  in  practice. 

AeuU  Tnuiutie  Arthxitis,  o»  Scptie  Artlirltia.— This  arises  as  a 
consequence  of  a  penetr^ing  wound  of  a  joint,  with  admission  of  impure  air 
and  snbeequent  decomposition  of  the  discharges.  It  rapidly  terminates  in 
suppuration,  and  in  many  cases  leads  to  complete  destruction  of  the  articula- 
tion. It  has  been  already  ftally  described  with  Injuries  of  Joints  (Vol.  I., 
p.  489). 

Acnt*  InfaotiTS  Arthxitlfl. — Acnte  inflammation  of  one  or  more  joints 
is  a  common  local  effect  of  more  than  one  general  infectiTe  process.     It  is 
met  with  in  pyiemia  arising  from  wounds,  in 
puerperal  fever,  scarlet  fever,  small  pos,  and 
sometimes  after  typhoid  fever.     These  are 
probably  closely  allied  if  not  identical  con- 
ditions, the  general   infection  taking  place 
fhim  the  placental  surface  in  puerperal  fever, 
from  the  ulcerated  throat  in  scarlet  fever, 
from  the  pustules  of  small  pox,  and  from  the 
ulcers  in  the  intestines  in  typhoid  fever,  jost 
as,  in  ordinary  pyiemia,  it  takes  place  ftom 
the    unhealthy    wound.      Pynmic  arthritis 
begins  suddenly,  with  very  acute  superficial 
pain.    It  differa  from  many  other  forms  of 
acute  arthritis  in  the  rapid  effusion  into  the 
joint  which  occurs  at  the  commencement  of 
the  attack.    It  thus  resembles  simple  acute 
synoTitis  ia  giving  rise  to  a  swelliiig,  which 
at  first  asBomes  the  outline  of  the  distended 
synovial  memlxane.    If  the  patient  die  at 
this  stage,  the  joint  will  be  found  to  have 
nndei^ne  hut  little   change,   the  synovial 
'^^'i^otoft^mi' SSL^^TuS!!''*^     membrane    is    injected,   and    the    fringes 
swollen,    aod  the   cavity   of    the    arttcola- 
tioo  contains  a  quantity  of  thin  pus  mixed  with  synovia.     If  the  patient 
nirvive,  however,  more  than  a  few  days  after  the  joint  has  become  affected, 
the  inflammation  extends  to  the  ligaments,  destrucdon  of  the  cartilagea  com- 
mences, and  the  case  then  runs  the  ordinary  course  of  aonte  arthritis.     It  is 
swnetimes  possible  to  arrest  the  pn^j^ress  of  the  inflammation  before  the 
destructive  changes  set  in,  by  early  opening,  free  drainage  and  antiseptio  treat- 
ment, but  even  then  considerable  thickening  and  contraction  of  the  capsule 
usually  rcsnlta,  lea^ing  the  joint  more  or  less  fixed.    If  the  joint  be  opened 
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withoofc  safficient  drainage  and  without  antiseptic  treatment,  decomposition  of 
the  pus  in  the  cavity  takes  plaoe,  and  the  ordinaiy  results  of  septic  arthritis 
follow.  The  exact  process  by  which  the  joint  becomes  infected,  and  what  it 
is  that  determines  the  particular  joint  or  joints  which  are  attacked,  is  not 
certainly  known.  The  pus  contained  in  the  articulation  in  all  forms  of  infec- 
tive arthritis  is  very  irritating  and  contains  micro-organisms  in  large  numbers. 
(See  also  Pyaemia,  VoL  L,  p.  952.) 

In  scarlet  fever  it  is  not  uncommon  for  the  patient  to  suffer  from  slight 
swelling  and  pain  in  the  joints  resembling  rheumatism.  This  subsides  without 
suppuration,  and  is  probably  distinct  from  the  pyasmic  affection  just 
described. 

Acute  arthritis  may  occur  as  a  complication  also  of  gonorrhoea,  but  it  is  a 
rare  occurrence.  The  milder  forms  of  inflammation  of  the  joints,  included 
under  the  term  gonorrhoeal  rheumatismy  will  be  described  in  the  Chapter  on 
Gonorrhoea.  When  the  affection  assumes  a  destructive  form  it  is  probably 
due  to  pysemic  infection. 

Aeste  Artlixitis  from  Szposvz^  to  Cold.  Aente  Shaiimatic 
Arthzitis. — ^This  is  a  somewhat  rare  affection.  After  exposure  to  cold, 
especially  from  sleeping  in  the  open  air  after  being  heated  by  violent  exer- 
tion, the  patient  is  seized  suddenly  with  acute  febrile  symptoms,  sometimes 
preceded  by  a  rigor.  At  the  same  time  swelling,  with  intense  pain,  com- 
mences in  one  joint,  most  commonly  the  knee.  The  symptoms  at  first  so 
closely  resemble  an  attack  of  acute  rheumatism  that  these  cases  are  com- 
monly first  admitted  in  hospital  practice  into  the  medical  wards  and  sub- 
sequently transferred  to  the  surgical.  The  distinction  from  acute  rheumatism 
is  made  by  observing  the  following  points :  the  skin  is  hot  and  dry,  the 
profuse  sweating  of  rheumatic  fever  being  absent ;  the  affection  remains 
limited  to  the  single  joint  attacked,  and  the  aymptoms  are  much  more  severe 
than  in  ordinary  rheumatism.  The  ligaments  are  early  implicated,  and 
there  ia  little  recognizable  efltasion  into  the  joint ;  the  pain  is  most  agonizing 
and  is  of  the  character  already  described  as  occurring  in  acute  arthritis. 
Pus  may  form  in  the  joint  in  a  few  days  from  the  commencement  of  the 
attack,  but  under  proper  treatment,  the  symptoms  usually  subside  gradually, 
and  the  patient  slowly  recovers,  after  weeks  or  months,  with  the  joint  always 
stiffened,  and  usually  firmly  ankylosed,  sometimes  even  by  bone.  The  exact 
canae  of  the  disease  ia  not  certain  ;  from  its  sudden  invasion,  and  its  arising 
from  exposure  to  cold,  it  has  been  termed  rheumatic,  but  the  evidence  of  its 
being  actnaUy  related  to  acute  rheumatism  is  not  clear.  Yolkmann  describes 
it  under  the  name  of  Acute  Croupous  Arthromeningitis,  and  states  that  it  is 
ohancterized  by  an  abundant  coagolable  exudation  both  into  the  synovial 
cavity  and  the  soft  structures  forming  the  joint  From  the  facts  that  if  sup- 
puration takes  place  the  cartilages  are  rapidly  destroyed,  and  that  in  other  cases 
bony  ankylosis  occurs  subsequent  probably  to  such  destruction,  Brodie  and 
Mayo  believed  that  structure  to  be  primarily  affected  and  named  the  disease 
Primaiy  Acute  Ulceration  of  Cartilage.  At  the  present  time  ulceration  of 
cartilage  is  believed  to  be  invariably  secondary  to  mischief  commencing  in  the 
vascular  structures. 

▲cmte  Artluitis  Moonduj  to  DlfldMM  of  tlM  Bonaa. — Chronic 
diseasen  of  the  bones  most  commonly,  when  they  extend  to  a  neighbouring 
articulation,  lead  to  a  chronic  disease  of  the  joint,  assuming  the  form  of  white 
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Bwelling  to  be  presently  defloribed.    The  only  exception  to  this  rnle  ia  the 
stTofnlouB  abacesB  in   the  head  of  a  long  bone.    This  may  perforate  the 
cartilage,  allowing  its  cont«nts  to  enter  the  joint,  and  acute  arthritis,  ending 
rapidly  in  snppnration,  may  be  set  np.     If  the  carity  has  been  already 
opened  externally  and  oontains  decomposing 
pus,  septic  arthritis  of  the  most  acnte  form 
always  follows  perforation  of  the  cartilage. 
The  perforation  of  the  cartilage  in  these  cases 
is  effected  by  a  process  of  nlceration  identical 
in  chancter  with  that  already  described  as 
occorring  in  acnte  arthritis  commencing  in 
'  the  joint,  the  only  difference  being  that  it 
proceeds  from  the  deep  instead  of  the  arti- 
cular surface  of  the  cartilage. 

Acate  inflammatory  processes  when  extend- 
ing from  the  bone  to  the  joint  alwsys  set  np 
acute  arthritis.     Acnte  infective  periostitis 
or  oateomyehtis  of  the  shaft  (acute  necrcdai 
p.  279),  usually  stops  at  the  epiphyses,  and 
""■"fcrSrfSltu^ii'^SX^.  "*''''  oonaequently,  seldom  canses  disease  of  the 
neighbonring  jointe.     This  rule  is,  howover, 
□ot  ahsolnte,  and  exceptional  cases  ore  met  with  in  which  the  articulations 
become  affected.    In  these  there  is  at  first  abundant  effusion  into  the  cavi^ 
of  the  synovial  membrane  ;  this  rapidly  becomes  purulent,  and  destruction 
of  the  cartilages  and  softening  of  the  ligaments  quickly  follow. 

Aonte  osteomyelitis  attacking  the  growing  bone  in  the  epiphysis  and  oiaally 
terminating  in  its  necrosis,  or  as  it  is  termed  acutt  ipiphyaitit,  is  a  not 
nncommon  cause  of  acute  arthritis  in  young  subjects.  The  causes  of  this 
affection  are  not  always  evident;  sometimes  it  is  attributed  to  injury.  On 
examining  a  joint  affected  in  this  way,  the  appearances  already  described  as 
chancteristic  of  acute  arthritis  with  ulcoration  of  the  cartilages  are  met  with. 
On  making  a  section  of  the  epiphysis  from  which  the  disease  started,  the 
bone  contained  in  it  will  often  be  found  fonning  a  sequestrum  bathed  in  pas, 
the  cavity  in  whioh  it  lies  oommnuicating  with  the  joint  by  an  ulcerated 
track  through  the  cartilage.  In  other  cases  the  epiphysis  may  be  separated 
from  the  shaft.  Acute  epiphysitis  is  probably  in  most  cases  an  infective 
inflammation  closely  aUled  to  acute  infective  periostitis,  and  osteomyelitis. 

IjphiUtie  ap^^hydtUi  and  its  effects  on  the  joints  has  been  already 
described  (Vol.  I.,  p.  1127), 

Amto  AztlurltiB  from  IM— —  of  t^  Koft  Turta  oxtanua  to  tha 
Joiat. — Abscesses  arising  from  any  cause  in  immediate  contact  with  a  joinb 
may  burst  into  its  cavity.  When  this  happens,  acute  arthritis  with  destmction 
of  the  articulation  invariably  follows.  This  accident  may  occur  in  acuto 
inflammation  and  suppuration  of  the  borsra  in  the  neighbourhood  of  a  joint. 
In  phlegmonous  erysipelas  the  joints  are  occasionally  opened  where  tbu 
ligaments  are  in  close  contact  with  the  subcntaneons  tissue. 

Aonto  AxthzltUi  of  Infhate. — Under  this  name,  T.  Smith  has  described  ft 
form  of  acute  arthritis  unconnected  with  syphilis  or  injury,  not  nnctnnmonly 
met  with  in  very  young  children.  It  is  sodden  in  onset,  and  miii  a  tmpid 
conne,  ending  in  suppuration.    It  is  most  Gommou  in  the  knee,  hip^  and 
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shoulder.  The  first  symptom  is  restricted  movement  with  pain,  rapidly 
followed  by  swelling,  and  the  formation  of  pns.  In  some  cases  two  or  three 
joints  are  afiected.  K  the  abscess  is  opened  early,  recovery  may  take  place  ; 
ankylosis  rarely  results,  but  more  commonly  a  weak  movable  joint  is  left. 
The  disease  is  fatal  in  a  considerable  proportion  of  cases.  In  the  21  cases 
recorded  by  T.  Smith,  the  ages  of  the  patients  were  as  follows :  8  under  1 
month,  4  under  2,  7  between  2  and  6,  and  3  over  6  months.  The  posl>- 
mortem  examination  of  the  fatal  cases  showed  rapid  loss  of  substance  in  the 
articular  end  of  one  of  the  long  bones  entering  into  the  joint.  Acute  Arthritis 
of  In&nts  does  not  seem  to  be  a  separate  disease.  Some  of  the  recorded  cases 
were  probably  pysemic  arising  in  very  young  infants  from  infection  from  the 
umbilical  cord ;  others  were  instances  of  acute  epiphysitis  occurring  in  young 
children. 

Beaile  Acute  Artlizitbi. — ^There  is  occasionally  but  very  rarely  met  with, 
a  form  of  acute  arthritis  occurring  independently  of  any  external  cause,  but 
apparently  due  to  necrosis  of  the  cartilages,  from  simple  loss  of  vitality  in  old 
persons  of  feeble  constitution.  I  have  seen  it  in  the  joints  of  the  foot,  the 
ankle,  and  the  stemo-clavicular  articulation.  It  resembles  in  this  respect  that 
form  of  senile  necrosis  of  bones  described  at  p.  289.  In  the  senile  arthritis 
now  aUuded  to  the  pain  is  very  acute,  the  enlargement  of  the  joints  con- 
siderable, the  wasting  of  muscle  rapid  and  great.  The  constitutional  disturb- 
ance is  proportionately  severe.  The  joint  that  it  most  frequently  affects  is  the 
knee.  I  have  seen  it  also  in  the  wrist.  This  form  of  arthritis  must  not  be 
c(mfonnded  with  the  dry  rheumatic  arthritis  of  old  people.  It  differs  from 
this  form  of  the  disease  in  the  acnteness  of  its  local  symptoms,  and  the 
severity  of  the  constitutional  disturbance.  It  is  often  mistaken  in  the  first 
instance  for  gout;  but  the  rapidity  of  the  process,  the  formation  of  pus 
within  and  around  the  joint,  the  necrosis  of  the  contiguous  bones,  and  the 
separation  of  the  incrusting  cartilages,  all  indicate  the  different  nature  of  this 
affection;  which,  so  far  as  the  joint  itself  is  concerned,  is  incurable,  and 
which  may  terminate  in  the  loss  of  the  patient's  life. 

On  examining  the  joint  after  removal,  the  cartilages  will  be  found  to  be 
oloeraied,  the  synovial  membrane  softened,  swollen,  and  injected ;  the  liga- 
ments softened,  and  the  articular  osseous  ends  congested. 

Bbpair. — Should  the  patient  recover  from  acute  arthritis  without  removal 
of  the  joint  by  amputation  or  excision,  the  processes  of  repair  will  vary  with 
the  extent  of  the  mischief  done  before  the  arrest  of  the  disease.  The  inflamed 
ligaments  seldom  recover  their  normal  condition.  The  inflammatory  products 
with  which  they  are  infiltrated  are  partly  absorbed,  and  partly  developed  into 
dense  fibrous  tissue.  This  process  is  accompanied  frequently  by  some  con- 
traction, so  that  when  it  is  completed  the  natural  mobility  of  the  joint  is  more 
or  less  interfered  with.  Should  the  position  of  the  joint  during  the  attack 
have  led  to  relaxation  of  any  ligament,  as  for  instance,  of  the  ilio-femoral 
from  flexion  of  the  hip,  the  ligament  becomes  shortened  as  the  joint  recovers, 
so  that  the  position  assumed  during  the  acute  stage  becomes  a  fixed  one. 

In  the  synovial  membrane  the  inflamed  surfeces,  which  have  lost  their 
endothelial  covering  and  become  covered  with  granulation-tissue,  adhere 
to  each  other  wherever  they  are  in  contact,  and  thus  the  synovial  pouches 
become  obliterated.  If  the  cartilages  have  been  but  very  superficially  ulcerated, 
ihej  may  become  again  smooth  without   forming  adhesions  between  the 
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oppoeed  surfaces.  If,  however,  the  destraotion  has  gone  on  to  the  extent 
of  the  formation  of  grannlation-tissne  on  the  sorfaoe  of  the  cartilages,  the 
opposed  granulating  surfaces  coalesce,  the  new  tissue  becomes  developed  into 
cicatriciid  fibrons  tissue,  and  the  joint  is  permanently  stiffened.  This  con- 
dition is  described  as  fibrous  ankylosis.  If  the  cartilage  has  been  completely 
destroyed,  the  opposed  granulations  on  surfaces  of  the  bones  coalesce  and 
develope  into  bone,  and  thus  osseous  ankylosis  results.  In  no  circumstances 
does  cartilage  when  once  destroyed  become  regenerated. 

Treatment. — In  the  treatment  of  acvte  arthritis,  perfect  rest  of  the  articu- 
lation is  of  the  first  moment.  Unless  this  be  secured,  no  other  treatment  can 
be  of  any  avaiL  The  limb  should  be  comfortably  supported  on  pillows,  or 
fixed  by  well-made  and  sofUy  padded  splints,  or  slung  in  a  cradle.  For  the 
hip,  knee,  or  ankle,  Thomases  hip  and  knee  splints  will  be  found  most  efficient. 
But  not  only  is  rest,  amounting  to  absolute  immobility  of  the  joint,  impera- 
tively required  as  the  first  means  of  cure,  but  there  is  a  second  means  which  is 
aknost  of  equal  importance,  with  the  view  of  removing  pain,  and  preventing 
destructive  disorganization  of  the  articulation  and  consequent  ankylosis, — ^I 
mean  slight  extension  of  the  limb,  so  as  to  separate  the  articular  surfaces  very 
slightly  from  one  another,  and  to  prevent  the  exceasive  and  agonizing  pain, 
that  results  partly  from  the  pressure  of  one  inflamed  articular  surface  against 
the  other,  by  the  tonic  contraction  of  the  muscles  of  the  limb,  partly  from  the 
spasms  that  shake  the  limb  and  body  from  time  to  time,  when  the  patient  falk 
to  sleep.  These  pains  are  not  relieved  entirely  by  simple  rest  and  pressure^ 
more  especially  that  pain  which  results  from  the  spasmodic  action  of  the 
muscles  of  the  limb  :  but  they  are  usually  at  once  removed  by  extension,  by 
means  of  a  weight  attached  to  the  lower  part  of  the  limb.  This  is  particularly 
the  case  in  inflanunations  of  the  hip  and  knee  joints.  It  is  in  these  cases  that 
the  weight-extending  apparatus,  combined  with  perfect  rest,  is  so  advantageous. 
The  weight  should  be  proportioned  to  the  age  of  the  patient.  Its  use  will 
often  at  once  relieve  pain,  and  enable  the  sufferer  to  procure  sleep.  Fomenta- 
tions and  usual  topical  soothing  treatment  may  be  combined  with  these  means. 
In  the  acute  stage  of  the  disease,  small  doses  of  calomel  and  opium  in  pill  may 
be  useful,  and  at  the  same  time  the  patient  must  be  confined  to  liquid  food 
without  stimulants.  Leeches  appUed  freely  to  the  joint  frequently  relieve  the 
pain  and  diminish  the  acnteness  of  the  symptoms,  when  the  disease  is  not  due 
to  a  septic  or  infective  process. 

Should  these  means  be  successftil  in  arresting  the  progress  of  the  disease 
before  suppuration  takes  place,  the  inflammation  often  continues  in  a  muhacuti 
form,  and  some  modification  must  then  be  made  in  the  treatment.  In  this 
condition  rest,  absolute  and  immovable,  is  equally  imperative  as  in  the  acute 
stage,  and  may  be  secured  in  the  same  way.  At  the  same  time  the  joint  may 
be  repeatedly  blistered ;  but  in  many  instances  most  benefit  will  be  derived 
fix>m  the  application  of  the  actual  cautery.  This  agent,  when  properly  applied, 
yields  much  more  certain  and  successful  results  than  any  other  form  of 
counter-irritation  with  which  I  am  acquainted.  The  patient  having  been 
aniesthetized,  a  cauterizing  iron,  heated  to  a  black*red  heat,  should  be  rapidly 
drawn  over  the  diseased  articuktion  in  a  series  of  parallel  lines,  across 
which  an  equal  number  of  cross-bars  are  again  drawn,  so  as  not  to  destroy  the 
whole  thickness  of  the  true  skin.  A  good  deal  of  inflammation  is  thus  set  up, 
followed  by  slight  snppnntion.    When  this  has  subsided,  the  application  of 
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the  hot  iron  may,  if  necessary,  be  repeated ;  in  this  way  the  deep  gnawing 
pain  will  nsually  be  removed,  and  suppuration  of  the  joint  may  be  averted. 
For  counter-irritants  to  be  of  any  use,  they  must  be  employed  before 
suppuration  has  set  in  ;  it  is  only  torturing  the  patient  unnecessarily  to  have 
recourse  to  these  agents  when  once  pus  has  formed  in  the  articulation.  In 
order  that  full  benefit  should  be  derived  from  this  plan  of  treatment,  it  must 
be  persevered  in  steadily  for  a  considerable  length  of  time,  and  should  be  con- 
joined with  a  moderately  antiphlogistic  and  alterative  treatment.  With  this 
view,  the  perchloride  of  mercury,  in  doses  of  from  one-sixteenth  to  one-twelfth 
of  a  grain,  may  be  advantageously  given  with  the  compound  decoction  of 
sarsaparilla,  or,  if  there  be  much  debility,  with  the  compound  tincture  of  bark ; 
good  food  and  stimulants  being  conjoined  with  it,  in  proportion  to  the  increase 
of  the  debility.  As  the  inflammation  about  the  joint  subsides,  a  tonic  plan  of 
treatment  on  ordinary  medical  principles  should  be  substituted  for  that  which 
had  previously  been  employed. 

Daring  the  subacute  stage,  if  it  be  thought  necessary  to  apply  counter- 
irritation,  absolute  rest  of  the  joints  of  the  lower  limb  may  be  obtained, 
without  confining  the  patient  to  bed,  by  the  use  of  Thomas's  hip  or  knee 
splint  (See  Diseases  of  the  Hip  and  Excision  of  the  Knee.)  If  it  be 
thought  unnecessary  to  apply  any  counter-irritation,  the  inflamed  joint  may 
be  efficiently  steadied  by  the  application  of  the  starch-  or  plaster-bandage,  the 
patient  then  being  allowed  to  move  about  on  crutches  or  in  a  chair.  In 
disease  of  the  joints  of  the  foot,  the  patient  may  walk  on  a  pin  wooden  leg 
resting  on  the  bent  knee. 

With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  later  stages 
of  the  disease  when  it  has  assumed  a  chronic  form,  it  may  be  stated  generally 
that  so  long  as  it  is  tender  on  pressure,  applied  perpendicularly  or  laterally,  so 
bng  as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
it  must  be  kept  absolutely  at  rest  in  splints  or  by  a  starched  or  plaster  bandage. 
Daring  this  period  great  care  must  be  taken  to  keep  the  joint  in  the  position 
which  will  be  most  useful  to  the  patient  in  after-life,  should  it  become  stiff ; 
the  straight  one  for  the  knee  and  hip,  and  the  semiflexed  for  the  elbow.    In 
many  cases  it  may  be  useful  to  strap  the  joint  firmly,  in  the  way  recommended 
hj  Soott.    This  plan  of  treatment  consists  in  spreading  on  pieces  of  lint  the 
s^ng  mercurial  ointment,  to  every  ounce  of  which  a  drachm  of  camphor  has 
been  added ;  strips  of  soap-plaster  spread  upon  leather  are  then  cut  of  a  proper 
length  and  breadth,  and  the  joint  is  firmly  and  accurately  strapped  up,  the 
limb  having  previously  been  bandaged  as  high  as  the  joint  that  is  strapped. 
This  dressing  may  be  left  on  for  a  week  or  two,  until  it  loosens  or  gives  rise  to 
irritation ;  over  the  whole  a  starched  bandage  may  be  applied.    In  many 
cases  I  have  found  it  advantageous  to  strap  up  the  joint  with  a  plaster  com- 
posed of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrargyro,  and  the 
emplastrnm  saponis  or  belladonnae.    These  applications  not  only  fix  the  joint 
and  promote  the  absorption  of  the  inflammatory  products  within  and  around 
it,  bat  by  acting  as  gentle  counter-irritants,  remove  the  remains  of  the  inflam- 
mation that  may  be  going  on  within  it.    If  recovery  have  left  the  joint 
stiffened  without  being  actually  ankylosed,  the  natural  movement  must  be 
restored  by  warm  bathing,  fomentation,  friction,  and  passive  motion.    Warm 
water,  in  any  way  applied,  is  particularly  and,  indeed,  singularly  useful  in  a 

way  difficult  of  explanation  in  restoring  the  mobility  of  stiffened  joints. 
vou  n.  '  z 
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Passive  moTement  must  be  undertaken  with  great  caution,  and  not  until  every 
trace  of  active  inflammation  has  passed  awaj.  It  is  better  to  keep  the  limb 
fixed  a  month  or  more  longer  than  is  absolutely  necessary  than  to  begin 
passive  movement  a  day  too  soon.  The  chances  of  ankylosis  are  only  in- 
creased and  the  chronic  inflammation  prolonged  by  abandoning  the  treatment 
by  perfect  rest  before  the  proper  time. 

Should  the  treatment  &il  to  prevent  Buppniation,  the  prognosis  becomes  far 
more  unfavourable,  especially  when  large  joints,  such  as  the  knee  or  hip,  are 
affected ;  so,  likewise,  when  the  articular  ends  of  the  long  bones  are  diseased,  it 
is  seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  are  complicating 
the  arthritis  and  keeping  it  up.  When  the  articulation  is  veiy  sinuous,  as  in 
the  carpus,  or  when  a  number  of  small  joints  communicate  with  one  another, 
if  not  directly  by  synovial  membrane,  at  all  events  indirectly  through  the 
medium  of  ligament  and  of  fibrous  tissue,  as  in  the  tarsus,  a  cure  can  rarely  be 
obtained.  As  soon  as  the  presence  of  pus  is  recognized,  steps  must  be  taken 
to  let  it  out  completely,  and  to  drain  the  cavity  thoroughly.  It  is  important 
that  this  should  be  done  if  possible  before  the  capsule  gives  way  and  the  pus 
becomes  diffused  in  the  surrounding  parts. 

When  distinct  fluctuation  is  felt  and  the  cavity  of  the  articulation  is  evidently 
full  of  fluid,  if  there  be  any  doubt  as  to  its  nature,  the  joint  should  be  punctured 
with  the  aspirator.  If  the  fluid  removed  is  thin,  serous  pus  mixed  with 
synovia,  the  fomentations  and  other  local  means  of  treatment  may  be  oontinued, 
and  aspiration  repeated  if  the  joint  fills  again.  If  thick  pus  is  withdrawn,  an 
opening  should  be  made  at  once  and  the  cavity  drained.  If  the  skin  is 
reddened  at  one  part,  under  which  fluctuation  is  very  distinct,  the  presence  of 
pus  is  certain,  and  aspiration  will  be  of  little  use. 

An  abscess  in  a  joint  shonld  be  freely  opened  by  one  or  two  lateral  incinonfi, 
extending  fairly  into  the  synovial  cavity,  so  as  to  afford  a  free  exit  for  the  pus. 
The  practice  of  making  firee  incisions  into  a  suppurating  joint,  as  advocated  bj 
Gby,  was  a  great  improvement  on  the  former  method  of  merely  puncturing  it. 
The  small  aperture  that  was  formerly  made,  without  any  antiseptic  precautions 
admitted  air,  in  consequence  of  which  the  pus  became  offensive  and  irritating, 
andy  being  unable  to  escape  freely  gave  rise  not  only  to  much  local  mischief,  but 
to  severe  septic  fever.  By  laying  the  joint  open  fireely,  even  when  no  special 
antiseptic  treatment  was  adopted,  much  of  this  was  prevented  ;  exit  was  given 
freely  to  the  pus  through  one  or  two  incisions  extending  the  whole  length  of 
the  articulation  ;  the  septic  poisoning  from  pent-up  and  putrid  matter  was 
prevented,  and  in  many  cases  healthy  granulations  sprang  up  in  the  cavity 
and  recovery  took  place  with  an  ankylosed  joint.  The  chances  of  this  suocess- 
ftil  termination  resulting  are  very  greatly  increased  by  the  adoption  of  some 
eflScient  method  of  antiseptic  dressing.  The  irregular  cavity  of  a  joint  is 
diiBcult  to  drain  perfectly  even  with  the  freest  incisions,  and  consequently  it  is 
of  great  importance  that  such  fluid  as  remains  behind  shonld  not  be  allowed  to 
decompose.  The  use  of  the  carbolic  spray,  though  not  essential,  will  render 
the  prevention  of  decomposition  more  easy  and  more  certain.  By  the 
combined  use  of  antiseptic  drainage  and  rest  most  excellent  results  are 
obtained,  and  excision  of  the  joint  or  amputation  of  the  limb  usually 
avoided.  It  is  more  especially  in  the  knee,  elbow,  and  hip,  that  this  practice 
has  yielded  such  good  results.  In  some  cases,  even  when  the  joint  has  been 
perfectly  loose  and  grating,  by  perseverance  in  proper  treatment  a  good  and 
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asefnl  limb  may  be  left.  Should  decomposition  take  place,  profoBC  diBcharge 
followed  by  hectic  or  chronic  septic  poisoning  come  on,  and  pyaemia  is  not 
onfreqnently  developed ;  if  the  patient  escape  these  dangers  the  joint  may 
become  nseless  or  cambersome,  and  its  removal  by  amputation  or  excision 
most  be  practised.  When  an  attempt  is  made  to  save  the  joint  after  suppura- 
tion has  taken  place,  very  special  attention  will  be  required,  in  consequence  of 
the  softening  of  the  ligaments,  to  prevent  displacement  of  the  osseous  surfaces 
either  laterally  or  antero-posteriorly ;  this  may  be  produced  partly  by  the 
weight  of  the  limb  and  partly  by  the  traction  of  the  muscles.  Any  neglect  of 
proper  precautions  in  the  more  minute  details  of  the  application  and  adjust- 
ment of  proper  apparatus  may  be  followed  by  a  very  considerable  amount  of 
deformity.  Should  the  limb  aheady  unfortunately  have  assumed  a  faulty 
position,  in  consequence  of  the  Surgeon  neglecting  to  support  it  properly  in 
splints  in  the  early  acute  stage,  the  patient  may  be  ansesthetized,  and  the  limb 
slowly  and  gently  placed  in  such  a  position  as  will  be  most  conducive  to  his 
after-comfort. 

With  regard  to  the  treatment  of  the  special  forms  of  acute  arthritis,  little 
need  be  said.  That  of  acute  septic  artkriUe  from  a  wound  has  already  been 
described.  In  Pyamic  Arthritis,  most  commonly  little  can  be  done  owing  to 
the  constitutional  condition  of  the  patient,  but  should  there  be  no  visceral 
complications  a  cure  not  unfrequently  results  after  free  antiseptic  incision, 
diatnage,  and  rest.  Ankylosis  almost  invariably  results.  In  Acute  Arthritis 
Jrom  Cold,  perfect  rest,  leeches,  and  hot  fomentations  must  be  tried.  Should 
suppuration  take  place,  free  incisions  may  be  successful  in  saving  the  joint. 
In  Acute  Arthritis  secondary  to  disease  of  the  bonesy  the  results  of  treatment  are 
not  very  satis&ctory.  An  attempt  may  be  made  to  save  the  joint  by  removing 
sequestra  and  treating  the  carious  sur&ce  as  described  in  the  Chapter  on 
Diseases  of  Bones^  but  it  often  fails,  and  amputation  or  excision  becomes 
neoeasary.  In  Acute  Arthritis  of  Infants,  the  joint  must  be  laid  freely  open  as 
soon  as  pas  forms,  and  by  this  means  the  limb  can  usually  be  saved.  In 
Senile  Arthritis,  the  treatment  must  be  conducted  on  ordinary  principles  of 
rest,  fbmentations,  opiates,  and  supports.  But  at  last,  in  order  to  prevent 
deBtruction  of  life  by  pain  and  exhaustion,  the  question  of  amputation  will 
arise ;  and,  serions  as  this  may  be  in  old  people,  it  wiU  be  the  only  alternative 
and  chance  of  escape  from  a  painful  death. 

OHBOirZO    STBTJKO0B    ABTKBXTI8    OR    WHITB    SWBIiIilNa-. 

By  Wliite  SirsUing  is  meant  a  very  chronic  form  of  arthritis  occurring  in 
scrofuloos  subjects.  It  was  described  by  Sir  Benjamin  Brodie  under  the 
name  of  polpj  dsgMMratioa  of  the  flynorial  memteaaia.  By  modem 
German  writers  it  is  termed  fungous  inflammation  of  joints  (fungose 
OelenkentzUndnng),  and  more  recently,  for  reasons  which  will  be  stated 
hereafter,  it  has  been  proposed  to  call  it  tnbweialar  artliritUi. 

SncPTOXS. — ^The  disease  in  many  cases  super\'enes  slowly  on  some  slight 
injury,  as  a  twist,  or  blow,  or  strain,  but  in  others  no  definite  cause  can  be 
assigned  for  its  appearance,  and  Uie  exact  date  of  its  commencement  is  often 
difficolt  to  ascertain.  It  may  commence  with  a  subacute  synovitis  in  a 
stmmoas  snbject,  assuming  its  peculiar  character  at  a  later  period.  It  is 
espedaUy  liable  to  happen  in  children  and  females.  The  disease  begins 
gradttaOy  with  some  pain  and  stiffness  in  the  joint,  causing  a  sUght  limp  in 
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walking  if  a  joint  in  the  lower  limb  is  affected.  The  pain  is  increased  after 
any  extra  exertion,  and  may  then  be  severe  enough  to  oblige  the  patient  to 
rest  for  a  day  or  two,  when  the  symptoms  nsually  subside.  If  the  joint  be 
examined  during  this  stage,  there  will  usually  be  found  some  slight  limitation 
of  movement,  complete  extension  or  flexion  causing  pain.  If  the  joint  be 
superficial,  as  the  knee,  elbow,  or  ankle,  it  will  be  seen  to  be  swollen.  The 
natural  hollows  are  less  clearly  marked  than  in  health,  or  even  completely 
obliterated.  The  swelling  at  this  stage  takes  the  form  of  the  distended  synovial 
cavity,  as  in  synovitis  with  effusion, 'but  it  does  not  give  the  same  sense 
of  fluctuation,  being  semi-elastic  and  pulpy.  Sometimes,  however,  it  is  so 
soft  that  it  is  readily  mistaken  for  fluid,  even  by  the  experienced  hand.  In 
the  knee  it  may  be  distinguished  by  observing  that,  though  the  patella  is 
raised,  it  cannot  be  pushed  down  with  a  distinct  concussion  on  the  femur,  as 
in  synovitis  with  eflFiision.  As  the  disease  advances  the  joint  becomes  more 
enlarged,  and  as  the  ligaments  become  implicated  the  swelling  loses  the  out- 
line of  the  synovial  membrane  and  assumes  a  more  rounded  form,  the  bony 
prominences  being  effaced  by  a  nniform,  doughy,  semi-elastic  or  pulpy 
swelling.  The  integuments  covering  it  preserve  their  white  colour.  There 
is  usually  but  little  pain  felt  when  the  limb  is  at  rest,  but  motion  becomes 
more  and  more  painftaU  till  it  is  no  longer  possible  to  use  the  limb.  The 
position  assumed  by  the  limb  at  this  time  is  that  in  which  the  patient  has 
most  ease,  viz.,  that  of  semi-flexion,  and  with  this  there  is  a  considerable 
degree  of  stiffness  and  rigidity.  In  this  stage  the  inflammation  commonly 
extends  to  the  periosteum  covering  the  articular  ends,  which  become  slightly 
enlarged  by  deposit  of  new  bone  from  osteoplastic  periostitis.  The  degree  to 
which  the  articular  ends  are  enlarged  is  very  difficult  to  estimate,  as  they  are 
usually  considerably  obscured  by  the  swelling  of  the  surrounding  soft  parts, 
and  in  consequence  of  the  wasting  of  the  muscles  from  disease,  the  articula- 
tion appears  more  swollen  than  it  really  is.  If  the  disease  continaes  to 
progress,  starting  of  the  limb  sets  in  at.night,  a  symptom  which  is  generally 
regarded  as  indicating  that  destructive  changes  are  taking  place  in  the 
cartilages.  After  these  symptoms  have  persisted  for  a  varying  time  the 
swelling  becomes  more  prtmiinent  at  one  part,  fluctuation  becomes  manifest, 
and  the  skin  is  reddened.  Finally,  if  not  anticipated  by  surgical  interference, 
the  abscess  bursts,  discharging  unhealthy  pus  mixed  with  curdy  masses. 
Before  this  takes  place  it  may  reach  a  considerable  size  and  burrow  for  some 
distance  from  the  articulation.  The  abscess  does  not  necessarily  occupy  the 
whole  cavity  of  the  joint,  for,  as  will  be  pointed  out  in  describing  the 
pathology  of  the  disease,  no  cavity  may  exist  by  the  time  the  abscess  forms, 
the  whole  articular  q)ace  being  filled  up  with  a  mass  of  unhealthy  granulation- 
tissue,  in  one  part  only  of  which  the  suppuration  may  have  taken  place.  In 
other  cases  the  abscess  may  form  oatside  the  joint,  superficial  to  the  ligaments. 
After  the  abscess  has  bursty  its  cavity  may  gradually  contract  and  heal,  but 
mora  conunonly  a  sinuous  track  is  left  leading  to  the  diseased  joint.  In 
other  cases,  especially  if  the  abscess  but  incompletely  empties  itself,  decom- 
position of  the  discharges  sets  in,  the  granulation-tissue  filling  the  cavity  of  the 
joint  may  rapidly  break  down,  and  the  disease  then  assumes  the  form  of  acnte 
septic  arthritis  (p.  489,  Vol.  I.),  with  severe  pain  and  rapid  destruction  of  such 
cartilage  as  may  have  remained  undestroyed  at  the  time  the  chronic  abscet^s 
burst.    The  limb  swells  and  becomes  oedematous,  and  other  abscesses  form 
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around  the  joint.    The  ligaments  become  further  softened,  grating  can  be  feit 
in  the  joint,  and  the  articular  surfaces  become  displaced. 

The  local  phenomena  of  white  swelling  may  thus  be  divided  into  three 
stages :  first,  that  in  which  the  disease  is  limited  chiefly  to  the  synovial 
membrane  and  the  swelling  assumes  the  form  of  the  synovial  cavity  ;  secondly, 
that  in  which  the  ligaments,  cartilages,  and  articular  ends  of  the  bone  become 
implicated,  and  the  swelling  becomes  oval  or  rounded  ;  and  thirdly,  the  stage 
of  suppuration. 

The  constitutional  symptoms  vary  in  the  different  stages  of  the  disease. 
The  general  health  does  not  appear  to  suffer  in  the  first  stage  beyond  some 
slight  febrile  disturbance  during  exacerbations  from  over-exertion  of  the 
joint.  In  the  second  stage  also,  the  general  health  is  but  slightly  impaired, 
except  from  want  of  exercise,  and  at  the  later  period  from  want  of  rest  if 
nocturnal  startings  set  in.  In  the  third  stage  there  is  progressive  loss  of 
strength.  Even  when  the  suppuration  is  very  chronic  there  is  usually  some 
slight  evening  elevation  of  temperature,  seldom,  however,  exceeding  101®  P. 
After  the  abscess  has  burst,  the  constitutional  symptoms  become  more  severe, 
hectic  may  speedily  set  in,  and  tubercular  disease  of  other  organs,  such  as  the 
longs,  may  carry  off  the  patient. 

Pathological  Changes. — The  pathological  changes  that  occur  in  white 
swelling  have  been  very  accurately  described  by  Billroth.  In  the  earliest 
stages  that  have  been  observed,  the  synovial  fringes  are  swollen  and  the 
membrane  generally  thicker  than  natural,  and  hyperaemic.  There  is  generally 
no  increase  of  secretion,  but  the  synovia  is  often  slightly  turbid.  I  have  once 
had  the  opportunity  of  examining  a  joint  in  this  stage  in  a  case  of  disease  of 
the  knee,  in  which,  at  the  request  of  the  physicians  in  attendance,  I  ampu- 
tated at  a  very  early  period,  in  the  hope  of  relieving  very  severe  epilepsy  from 
which  the  child  was  suffering.  The  appearances  observed  were  exactly  those 
described  by  Billroth,  and  were  limited  to  the  synovial  membrane,  the  other 
structures  entering  into  the  articulation  being  apparently  healthy.  As  the 
disease  advances,  the  synovial  membrane  becomes  thicker,  and  more  vascular, 
its  natural  smooth  surface  is  lost,  and  soft  spongy  granulations  spring  up  upon 
it.  This  change  is  especially  marked  in  the  synovial  fringes.  These  form 
soft  masses  of  granuhition-tissue  which  fill  up  the  angles  between  the  articular 
surfaces  and  gradually  creep  over  the  cartilages.  Where  two  granulating 
synovial  surfaces  are  in  contact,  as  in  the  pouches  of  the  knee-joint,  they 
coalesce,  and  thus  the  cavity  of  the  joint  becomes  gradually  obliterated.  It  is 
in  consequence  of  this  limitation  of  the  disease  to  the  synovial  membrane  in 
the  eariy  stages,  that  the  swelling  of  the  joint,  observed  clinically,  takes  the 
form  of  the  distended  articular  cavity,  as  in  simple  synovitis  with  effusion. 
As  the  disease  advances,  the  chronic  inflammation  extends  to  the  ligaments 
and  capsule,  which  becomes  infiltrated  with  the  inflammatory  products,  and 
swoUen  and  lardaceous  in  appearance ;  and  later  on  the  areolar  tissue  surround- 
ijig  the  joint  is  similarly  affected.  It  is  owing  to  this  that  the  swollen  joint 
loses  the  form  of  the  distended  synovial  membrane  which  characterized  the 
earlier  stages,  and  becomes  rounded  or  oval.  Simultaneously  with  the 
affection  of  the  Hgaments,  the  growth  of  the  granulation-tissue  within  the 
joint  continues  until  the  synovial  membrane  may  come  to  be  represented  by 
a  soft  pnlpy  mass  of  granulation-tissue  from  half  an  inch  to  nearly  an  inch 
in  thickness.    The  growth  gradually  spreads  over  the  cartilage,  covering 
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it  like  a  veil.  If  an  attempt  be  made  to  remove  this  it  will  be  found  that  the 
advancing  edge  can  be  raised  with  the  handle  of  the  scalpel  for  about  one- 
eighth  of  an  inch,  beyond  which  it  will  be  adherent  to  the  cartilage.  The 
advance  of  the  granulation-tissue  over  the  cartilage  is  compared  by  Billroth 
to  ivy  creeping  over  a  wall,  and  becoming  gradually  attached  by  its  roots. 
If  the  granulation-tissue  be  scraped  away,  it  will  be  seen  that  the  cartilage 
is  being  gradually  consumed,  its  place  being  occupied  by  the  vascular 
new  tissue.  Fin^y,  it  is  completely  perforated,  and  the  bone  beneath 
becomes  similarly  affected.  In  the  bone  the  process  assumes  the  form  of 
rarefying  osteitis  with  exuberant  growth  of  granulation-tissue  (superficial 
fungating  caries,  p.  283).  The  granulation-tissue  spreading  from  the  bone 
extends  beneath  the  cartilage,  loosening  it  from  its  attachment ;  and,  as  now  it 
is  attacked  on  both  sides,  its  destruction  proceeds  more  rapidly  than  before. 
At  the  same  time,  the  destructive  process  may  extend  to  a  varying  depth  into 
the  cancellous  tissue  of  the  articular  end  of  the  bone.  The  periosteum  usually 
shares  in  the  disease,  the  inflammation  assuming  the  osteoplaatic  form, 
and  leading  to  the  deposit  of  irregular  masses  of  bone  on  the  articular  ends, 
chiefly  in  the  immediate  neighbourhood  of  the  joint.  At  this  stage  no 
articular  cavity  remains  ;  the  joint  is  represented  merely  by  the  articular  ends 
of  the  bone  more  or  less  extensively  denuded  of  cartilage,  imbedded  in  a  soft 
pulpy  mass  of  granulation-tissue,  surrounded  by  the  infiltrated  and  softened 
ligaments.  When  the  granulation-tissue  reaches  the  thickness  of  from  a  quarter 
to  half  an  inch,  its  vascular  supply  becomes  insufficient  for  its  healthy  nutrition, 
and  fatty  degeneration  sets  in  in  the  parts  most  distant  from  the  base  of 
supply.  It  is  from  the  appearance  of  the  mass  of  unhealthy  granolation- 
tissue  that  the  disease  received  its  name  of  '*  pulpy  degeneration  of  the 
synovial  membrane."  The  soft  pulpy  tissue  is  pink  in  colour,  marked  by 
yellowish  patches  of  &tty  degeneration  and  brown  areas  from  old  haemorrtiageB. 
The  fatty  degeneration  is  followed  sooner  or  later  by  softening,  and  thus  a 
chronic  abscess  with  flooculent  curdy  contents  is  formed.  This  frequently 
occnrs  in  one  or  more  local  centres,  without  implicating  the  whole  mass  of 
granulation-tissue.  Thus,  in  the  knee,  it  frequently  occurs  in  the  site  of  the 
synovial  pouches  above  the  joint. 

The  disease  does  not  always  begin  as  just  described  in  the  synovial 
membrane.  In  many  cases,  it  is  impossible  in  the  present  state  of  our  know- 
ledge  to  say  in  what  proportion,  it  conmiences  in  the  articular  end  of  one  of 
the  bones,  as  superficial  fungating  caries,  immediately  beneath  the  cartilage. 
In  these  cases,  so  soon  as  the  cartilage  is  perforated,  the  changes  just  described 
conunence  in  the  synovial  membrane  and  completely  conceal  all  evidence  of  the 
primary  bone  disease.  Clinically  it  may  be  said  to  be  impossible  to  distinguish 
accurately  one  form  of  the  disease  from  the  other. 

On  microscopic  examination,  the  diseased  structures  present  the  following 
appearances.  The  ligaments  show  the  ordinary  changes  observed  in  inflamed 
fibrous  tissue.  The  fibres  are  separated  from  each  other  by  inflammatory 
products,  composed  chiefly  of  small  round  cells.  When  the  process  is  very 
chronic,  new  fibroid  tissue  also  may  be  found.  The  cartilages  show  changes 
similar  to  those  already  described  in  acute  arthritis.  Before  suppuration  has 
taken  place,  ulceration  both  without  and  with  evident  proliferation  may 
be  present  (see  p.  831).  The  destructive  changes  may  be  observed  on 
either  surface,  according  as  the  disease  commences  in  the  synovial  membrane 
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or  the  bone.    In  the  later  stages,  after  perforation  of  the  cartilage,  both 
sorfaoes  may  be  similarly  affected.      After  suppuration  has  taken  place, 
necrosis  of  cartilage  with  disintegration  (p.  830)  also  may  be  met  with.    The 
bones  present  the  appearances  already  described  as  being  met  with  in  f  ungating 
caries  (p.  283).    The  chief  interest  attaches,  however,  to  the  microscopical 
appetrances  of  the  pulpy  granulation-tissue  which  has  replaced  the  synovial 
memhnme  and  fills  the  cavity  of  the  joint.    The  structure  of  this  tissue  has 
been  made  the  subject  of  investigation  by  Eoster,  Eonig,  Yolkmann,  and 
Haeter,  among  others  in  Germany,  and  by  Oroft  and  Greenfield  in  this  country, 
and  aD  are  substantially  in  agreement  as  to  its  nature.    The  chief  bulk  of  the 
imxt  is  made  up  of  small  round  cells,  united  by  a  structureless  intercellular 
snbstance  and  abundantly  supplied  with  vessels  ;  in  other  words,  of  ordinary 
grannhtion-tissue.    Scattered  through  this  are  numerous  tubercle  nodules, 
differing  in  no  respect  from  those  met  with  in  other  structures  (Vol.  I.,  p.  1050). 
In  other  parts  the  granulation  tissue  has  undergone  fatty  degeneration  and 
become  reduced  to  a  structureless  granular  mass.      Croft  and  Greenfield 
pointed  out  that  most  commonly  the  diseased  tissue  may  be  divided  into  three 
UjeiB,  which  merge  into  each  other :  first,  the  layer  nearest  the  source  of 
^^aicQlar  supply  (the  bones  or  capsule  of  the  joint),  composed  of  ordinary 
granolatioa-tissiue ;  secondly,  a  layer  containing  numerous  giant  cells,  sur- 
rounded by   '^  epitheloid-cells "  and  lymphoid  corpuscles,  arranged  in  the 
way  ordinarily  observed  in  nodules  of  tubercle,  and  forming  non-vascular  areas 
in  the  sorrounding  vascular  granulation-tissue  ;  and,  thirdly,  the  layer  most 
distant  from  the  base  of  vascular  supply,  in  which  fatty  degeneration  is  taking 
pboe,  and  all  definite  structure  is  lost.  The  tubercle-nodules  are  not  absolutely 
limited  to  the  middle  layer ;  a  few  may  be  found  in  the  first  layer  in  the  swollen 
ligaments  and  the  medullary  tissue  of  the  diseased  cancellous  tissue.    The 
pieaence  of  this  structure  is  so  constant  that  it  may  be  regarded  as  characteristic 
of  true  white  swelling  or  strumous  arthritis.    In  72  cases  examined  by  Eonig 
it  was  found  in  67,  and  in  the  remaining  five  the  material  for  examination 
was  deficient^  so  that  no  conclusion  could  be  arrived  at  as  to  its  presence. 
Croft  and  Greenfield  and  other  observers  agree  as  to  the  constancy  of  the 
presenee  of  tubercle.    The  number  of  giant  cells  varies  in  different  cases,  but 
tbej  are  always  present.   Since  the  discovery  of  the  tubercle  bacillus  by  Eoch, 
the  pnsenoe  of  this  organism  in  the  pulpy  tissue  of  white  swelling  has  been 
frequently  demonstrated.     Further  proof  of   the  tubercular  nature  of  the 
disease  has  been  obtained  by  Hueter  and  others  from  inoculation  experiments 
carried  out  on  animals.    The  statistics  of  white  swelling  show,  moreover,  that 
in  a  very  large  proportion  of  fatal  cases  death  takes  place  from  general  tuber- 
cnlona.    Albrecht  has  lately  published  some  statistics,  in  which  it  is  shown 
that,  ont  of  185  fatal  cases,  in  64  death  occurred  from  tuberculosis. 

At  the  present  time,  therefore,  it  may  be  said  that  the  evidence  of  the 
tubercnlar  nature  of  white  swelling  is  almost  conclusive ;  but  it  has  not  been 
determined  certainly  whether  the  development  of  tubercle  is  the  primary 
diange  in  the  disease,  or  whether  a  chronic  inflammation  of  a  simple  character 
piBoedes  the  appearance  of  the  tubercle,  the  inflammatory  products  forming  a 
snitable  nidna  for  its  development 

TitEATMEXT. — In  the  treatment  of  white  swelling,  we  must  bear  in  mind  that 
««  have  to  manage  a  truly  scrofulous  inflanmiation  and  its  effects.  Our  first 
object  should  be  to  prevent,  if  possible,  the  occurrence  of  suppuration.    In 
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the  early  stage,  when  the  affection  haa  come  on  insidiously,  without  any  very 
active  symptoms,  we  must  trust  to  general  anti-strumous  treatment ;  to  the 
influence  of  good  diet  and  sea-air,  and  to  the  administration  of  tonics,  cod- 
liver  oil,  and  iodine. 

In  the  heal  treatment  there  are  three  great  principles  to  be  carried  out. 
1.  Beaty  iviih  perfect  immoMity  of  the  joint,  is  by  far  the  most  important 
element  in  the  treatment,  without  which  all  the  efforts  of  the  Surgeon  to  prevent 
suppuration  and  disorganization  of  the  joint  will  be  futile.  2.  Compression,  by 
means  of  bandages,  strapping,  or  splints,  will  aid  in  the  absorption  of  the 
inflammatory  products  in  and  around  the  joint.  3.  Counter-irritation  by  means 
of  blisters  or  the  actual  cautery  may  be  employed.  These,  to  be  of  real 
service,  should  be  used  before  suppuration  has  occurred  :  after  this  they  are  of 
no  use.  The  limb  should  be  put  into  a  position  which  is  not  only  easy  to  the 
patient,  but  which  will  leave  it  most  useful  should  a  stiff  joint  result.  If  it 
be  one  of  the  joints  of  the  lower  extremity  that  is  affected,  especial  care  must 
be  taken  that  the  patient  do  not  bear  his  weight  upon  it.  If  it  is  the  hip  or 
knee  that  is  diseased,  the  best  splints  are  those  invented  by  H.  0.  Thomas  of 
Liverpool,  which  will  be  described  in  the  next  chapter.  If  the  ankle  is  affected 
the  patient  may  be  allowed  to  move  about,  kneeling  on  a  ^'  pin  leg,"  with 
a  trough  to  support  the  limb  below  the  knee.  In  the  upper  limb,  rest  is  best 
secured  by  well-padded  leather  or  gutta-percha  splints.  In  many  cases,  both 
in  the  upper  and  lower  limb,  a  plaster  of  Paris  bandage  over  flannel  or  a 
starched  bandage  well  lined  with  cotton  wadding  will  be  found  a  most  useftd 
appliance.  This  kind  of  application  will  be  found  to  give  most  efficient  support, 
and  will  keep  the  whole  of  the  limb  perfectly  motionless,  so  that  the  patient 
can  take  open-air  exercise,  and  walk  with  the  aid  of  crutches,  without  risk  of 
injuring  the  diseased  joint.  In  this  respect  the  starched  bandage  presents 
great  advantages  over  the  short  leather  splints  often  used.  It  may  r^tdily  be 
cut  open  opposite  the  diseased  joint,  so  as  to  admit  of  the  application  of  proper 
dressings  to  it.  The  period  during  which  it  is  necessary  to  maintain  perfect 
rest  varies  in  different  casesy  but  if  the  disease  has  advanced  beyond  the  earliest 
stages  many  months  or  even  a  year  will  be  required.  The  period  of  rest  must 
not  be  shortened,  for  fear  of  causing  stiffness  of  the  joint.  Imperfect  rest  from 
defective  apparatus,  by  prolonging  the  disease,  is  a  much  more  frequent  caooe 
of  permanent  impairment  of  function  in  the  joint.  So  long  as  there  is  any 
tenderness  or  pain  or  marked  swelling,  rest  must  be  maintained. 

During  acute  exacerbations  of  the  disease,  leeches  may  sometimes  be  useful ; 
these  must,  however,  be  used  as  sparingly  as  possible.  Should  severe  starting 
pains  at  night  be  present,  without  evidence  of  suppuration,  the  actual  cauteiy, 
applied  as  described  on  p.  SSG,  is  extremely  beneficiaL 

After  all  inflanmiation  has,  in  this  way,  been  removed,  and  nothing  bat 
thickening  and  stiibess  of  the  joint  are  left,  measures  may  be  adopted  for 
removing  these  conditions,  and  restoring  the  flexibility  of  the  articulation  by 
frictions  with  somewhat  stimulating  and  counter-irritant  embrocations,  and 
eventually  its  strength  by  douches  of  sea-water.  The  swelling  and  puffiness 
that  are  left,  together  with  the  debility  dependent  on  relaxation  of  the  liga- 
ments, are  perhaps  best  remedied  by  the  use  of  Scott's  strapping ;  but  prcssoze 
should  not  be  applied  so  long  as  there  is  evidence  of  active  inflammation  going 
on  in  the  articulation,  which  it  would  certainly  increase. 

If  abscess  form  it  must  be  freely  opened,  with  strict  antiseptic  precautions. 
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The  pulpy  granolation-tissne  may  then  be  scraped  oat  as  far  as  possible  with 
a  sharp  spoon.  If  the  incision  be  free  enough,  it  is  seldom  necessary  to 
introduce  a  drainage  tube.  The  iodoform  or  salicylic  wool  dressing  will  be 
found  most  useful  in  many  cases,  and  a  small  quantity  of  iodoform  may  with 
advantage  be  introduced  into  the  caylty  of  the  abscess.  The  dressing  will 
usually  require  changing. after  the  first  day  or  two,  as  it  becomes  soaked  by 
the'early  discharge,  but  after  this  it  may  frequently  be  left  untouched  for  one 
or  two  weeks,  or  even  a  month,  unless  some  discharge  soaks  through  it.  If 
these  materials  are  not  at  hand,  any  of  the  forms  of  antiseptic  dressing 
described  in  the  Chapter  on  Wounds  (Vol.  I.),  may  be  employed.  Poultices 
should  not  be  applied,  as  they  favour  decomposition  and  increase  the  suppura- 
tion, and  the  patient's  general  health  will  suffer  from  the  exhausting  discharge, 
and  hectic  may  come  on.  After  suppuration  has  taken  place,  if  the  joint  can 
be  preserved,  the  subsequent  utility  of  the  limb  will  depend  mainly  upon  the 
position  in  which  it  is  allowed  to  become  ankylosed.  In  many  cases,  in  spite 
of  treatment,  especially  in  the  children  of  the  poor,  the  disease  slowly  progresses, 
leading  to  complete  destruction  of  the  joint.  Under  these  circumstances, 
exdsion  or  amputation  is  the  only  resource. 
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DKFOBMANB. 

By  these  terms  is  meant  a  chronic  disease  of  the  joints  of  a  progressive 
chancter — painful,  disabling,  deforming,  and  incurable.  This  disease  has  long 
attracted  the  attention  of  physicians,  and  has  been  described  as  '*  rheumatic 
gout,"  ^'nodosity  of  joints,"  and  *' deforming  arthritis."  But  little  was  really 
known  of  its  true  nature  until  its  pathology  was  studied  by  Professor  S. 
Adams  and  R.  W.  Smith  of  Dublin,  who  accurately  described  it  under  the 
name  of  ''  chronic  rheumatic  arthritis."  More  recently.  Dr.  Oarrod  has  added 
much  to  our  knowledge  of  this  disease,  and  has  proposed  for  it  the  more 
accurate  name  of  ''rheumatoid  arthritis."  When  it  gives  rise  to  much 
distortion  of  limb  and  deformity  of  joint,  as  often  happens  when  the  hands 
are  chronically  affected  by  it,  the  name  of  ''arthritis  deformans"  is  given 
to  it. 

This  disease  may  commence  in  any  joint,  and  may  continue  limited  to  it, 
or  may  extend  from  one  to  the  other  until  most  of  the  larger  articulations  are 
involved.  It  commences  usually  in  the  joints  of  the  limbs,  and  may  continue 
to  be  confined  to  them,  or  it  may  primarily  attack  the  temporo-maxillary  articu- 
lations or  those  of  the  spinal  column.  It  occurs  in  both  sexes  with  tolerably 
equal  frequency.  But  some  joints  appear  to  be  more  liable  in  one  sex  than 
in  the  other.  Thus  the  hip  in  the  male,  the  knee  in  the  female,  is  more 
commonly  the  seat  of  the  malady. 

Rheumatoid  Arthritis  is  essentially  a  disease  of  middle  age :  when  once  it 
sets  in  it  will  continue  for  an  indefinite  period,  far  into  old  age. 

Rheumatoid  Arthritis  may  affect  one  or  two  joints  symmetrically,  especially 
when  it  occurs  in  persons  otherwise  healthy  and  past  middle  life.  It  is  then 
usually  confined  to  the  larger  articulations.  In  other  cases  it  may  attack  a 
number  of  joints,  including  the  smaller  articulations,  such  as  those  of  the 
fingers.  This  form  is  often  termed  polyariieular  rheumatoid  arthrUis,  to  dis- 
tinguish it  from  the  more  limited  or  monarthritic  affection.    It  often  leads  to 
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great  defonnity,  and  may  entirely  cripple  the  patient.    It  is  met  with  some- 
times at  a  comparatively  early  age,  especially  in  anaemic  females. 

Chronic  Bhemnatoid  Arthritis  essentially  consists  in  an  organic  change  of 
stmcture  in  all  the  various  component  parts  of  the  affected  joint  The 
starting  point  of  the  disease  appears  in  most  cases  to  be  the  cartilage.  The 
first  change  observed  is  a  loss  of  polish  and  smoothness,  gradually  increasing 
till  the  snrfiice  becomes  velvety  in  appearance.  Microscopic  examination 
shows  that  this  change  is  due  to  the  gradual  conversion  of  the  matrix  into 
fibrous  tissne,  the  fibrilte  of  which  are  arranged  at  right  angles  to  the  sur&oe. 
At  the  same  time  multiplication  of  the  cartilage  cells  takes  place,  so  that  the 
capsules  are  found  to  contain  an  excess  of  cells,  which,  however,  retain  the 
appearance  of  cartilage  cells.  The  cartilage  so  altered  is  gradually  worn  away 
by  the  friction  of  the  diseased  surfaces  against  each  other,  until  the  bone  is 
exposed.  When  this  takes  place  the  exposed  bone  becomes  increased  in 
density  by  the  formation  of  new  osseous  tissue  filling  up  the  cancellous 
spaces.  The  new  tissue  may  be  true  bone  with  lacunsd,  but  in  many  cases  it 
is  excessively  dense  in  structure,  contains  a  great  excess  of  lime-salts,  and 
appears  to  be  formed  rather  by  calcification  than  by  ossification  of  the  mednllary 
tissue  of  the  cancellous  spaces.  The  bony  surfaces  thus  exposed  are 
worn  away,  and  greatly  altered  in  shape  by  the  Motion  of  movement ;  at  the 
same  time  they  become  highly  polished  like  ivory  or  porcelain — ebumated  or 
porcelaneous  as  it  is  termed.  In  spite  of  the  density  of  the  structures  thus 
formed,  it  is  constantly  being  worn  away  by  friction  as  long  as  motion  is 
left  in  the  joint,  the  next  byer  of  cancellous  tissue  then  undergoing  the 
same  change.  These  destructive  processes  commence  and  advance  most 
rapidly  in  the  central  parts  of  the  cartilages,  and  while  they  are  in  progress 
irregular  cartilaginous  outgrowths  spring  from  the  circumference,  forming  in 
many  cases  flange-like  projections  from  the  margins  of  the  articular  surfiaces. 
These  cartilaginous  outgrowths  are  ossified  at  an  early  period,  and  thus  f onn 
rounded  irregular  osteophytes,  often  reaching  a  very  considerable  size,  and 
impeding  or  completely  abolishing  the  movements  of  the  joint.  The  osteo- 
phytes of  rheumatoid  arthritis  differ  essentially  fix)m  those  formed  round  a 
carious  joint.  Their  form  and  appearance  have  been  very  aptly  compared  to 
the  gutteriugs  of  a  wax-candle,  while  the  osteophytes  round  a  carious  joint 
have  the  jagged  form  of  stalactites.  The  &ct  that  the  former  are  developed 
itom  cartilage  and  the  latter  from  grannlation-tissne,  forms  another  distinc- 
tion between  them.  Occasionally  isolated  nodules  of  ossifying  cartilage  of  a 
flattened  form  are  found  in  the  subserous  tiaane  beneath  the  qmovial  mem- 
brane. In  the  early  stages  the  ligaments  and  synovial  membrane  show  bat 
little  change ;  but  as  the  disease  advances,  the  capsule  of  the  joint  becomes 
greatly  thickened.  The  synovial  membrane  becomes  opaque,  and  its  fringes 
increased  in  size.  In  some  cases  this  enlargement  of  the  fringes  is  very 
considerable,  the  separate  papiUas  reaching  a  great  size,  sometimes  even  half 
an  inch  in  length.  When  this  condition  is  very  marked  the  term  VilhuM 
Synovial  Membrane  is  applied  to  it.  In  the  free  extoemities  of  the  enlarged 
papillae  rounded  or  flattened  nodules  of  cartilage  may  be  formed.  These  some- 
times become  broken  from  their  attachments,  and  form  loose  bodies  in  the  joint. 

In  the  earlier  stages  of  rheumatoid  arthritis  there  may  be  a  slight  excess  of 
synovia  which  is  turbid,  but  efibsion  never  forms  a  marked  feature  of  the 
and  hence  the  term  dry  is  often  applied  to  it. 
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A  section  of  the  bones  entering  into  the  affected  joint  show  that  the 
cancelloos  tissue  beneath  the  ebnmated  surface  is  more  spongy  than  natural, 
the  spac^  being  filled  with  yellow  fat.  In  consequence  of  this  atrophy 
of  the  bone,  the  shape  often  becomes  considerably  altered.  This  is  most 
characteristically  seen  in  the  neck  of  the  femur,  which  becomes  shortened  and 
set  more  at  right  angles  with  the  shaft  than  natural. 

Suppuration  rarely  occurs  in  rheumatoid  arthritis.  I  have  seen  it  only 
when  the  disease  was  developed  at  an  earlier  period  of  life  than  usual,  at  from 
thirty  to  forty,  or  when  an  injury  occurred  to  the  affected  joint. 

Symptoms. — The  affected  joint  becomes  partially  ankylosed;  is  swollen, 
tender,  deformed,  and  useless.  It  is  the  seat  of  constant  pain  with  occasional 
exacerbations,  often  very  severe  and  prolonged.  The  general  health  may 
continue  &iriy  good,  though  life  is  rendered  miserable  and  barely  endurable 
by  pain  and  decrepitude.  One  of  the  most  marked  features  of  the  disease  is 
the  crepitus  or  crackling  felt  on  moving  the  joint.  In  the  early  stages  this  is 
soft,  but  as  the  cartilages  become  destroyed  and  the  bones  exposed,  it  becomes 
gradnany  harsher  till  it  may  almost  resemble  the  crepitus  of  a  broken  bone. 
When  the  aynovial  membrane  is  villous,  there  is  considerable  fulness  of  the 
joint  with  a  very  fine  soft  crepitation  in  movement. 

The  CaMeg  of  rheumatoid  arthritis  are  for  the  most  part  very  obscure. 
Long  continued  exposure  to  damp  cold,  as  prolonged  residence  in  a  damp 
house,  or  on  a  wet  and  clayey  soil,  undoubtedly  predisposes  to  the  disease,  and 
in  many  cases  appears  to  be  the  direct  occasioning  cause.  The  sprain  of  a 
joint  will  in  many  cases  appear  to  be  the  local  determining  cause.  The 
esKntial  cause  of  the  disease  is  unknown.  It  is  not  scrofula,  it  is  not 
gout,  it  is  not  true  rheumatism;  as  Garrod  truly  observes,  it  is  much 
easier  to  prove  what  rheumatoid  arthritis  is  not,  than  to  give  the  slightest 
clae  to  what  it  is.  It  is  generally  supposed  to  be  dependent  upon  some  form 
of  mahintrition  of  the  system,  and  to  be  predisposed  to  by  depressing  influences, 
I^yrical  or  moral.  That  deficient  or  perverted  innervation  may  in  some 
manner  lead  to  rheumatoid  arthritis  is  not  improbable,  the  more  so  when  we 
consider  that  a  somewhat  analogous  condition  of  joint  has  been  described  by 
Charcot  as  one  of  the  characteristic  phenomena  of  locomotor  ataxy. 

TREATMEin*. — Little  can  be  done  to  cure,  but  much  to  relieve  and  retard. 
Rest  and  the  continued  application  of  warm  or  stimulating  plasters  will 
afford  relief;  and,  in  many  instances,  the  administration  of  the  iodide  of 
potaarium  will  lessen  the  nocturnal  pain.  Smith  recommends  an  electuary 
composed  of  guaiacum,  sulphur,  the  bitartrate  and  carbonate  of  potash, 
and  ginger,  with  a  small  quantity  of  rhubarb ;  and  I  have  certainly  seen 
benefit  result  from  the  administration  of  this  remedy  in  some  cases.  Ammo- 
niacun  and  cod*liver  oil  are  both  extremely  useful  in  some  cases.  When  the 
diaease  is  once  &irly  established,  and  has  assumed  a  very  chronic  character, 
it  will  be  found  of  great  importance  to  give  the  affected  joint  as  much  rest  as 
poaiible,  without  confining  the  patient  to  the  couch  or  house.  This  is  best 
effected  by  his  wearing  a  proper  supporting  apparatus.  When  the  hip  or  knee 
is  the  seat  of  the  disease,  the  apparatus  should  consist  of  a  firm  leather  pelvic 
band  having  a  steel  rod  extending  down  the  outside  of  the  limb,  hinged  angularly 
opposite  the  hip,  knee,  and  ankle,  and  fixed  into  a  socket  in  the  sole  of  the 
boot,  and  properly  adjusted  by  means  of  straps  and  moulded  leather  to  the 
thigh  and  leg.    By  the  use  of  this  apparatus  the  weight  of  the  limb  is  taken 


348  DISEASES    OF  JOINTS. 

off,  and  all  rotatory  moTement  of  the  hip  is  prevented,  to-and<fro  motion 
being  allowed.  Thomas'  hip-  or  knee-splint  will  sometimes  be  fonnd 
uaefnl. 

Uineral  waters  and  baths  are  often  beneficially  used  in  the  treatment 
of  rheumatoid  arthritis ;  those  of  Wildbad  and  Pranzenbad  in  Gennany, 
of  Aix-les-Bains  in  Savoy,  Bardges  and  the  other  Pyrenean  snlphnrous 
waters  in  France,  Buxton  and  Bath  in  this  country.  That  warm  douching 
and  bathing  may  give  gi'eat  relief  is  nndonbted.  But  that  they  can  cure 
an  organic  jointniisease  of  the  nature  of  rhenmatoid  arthritis  is  scarcely 
within  the  bounds  of  probability, 

Obronio  WMvnuitoid  Artluitl*  of  tha  Kip. — This  fonn  of  the  disease 
commcucee  with  pain  in  and  about  the  joint,  increased  at  night,  and  especially 
in  damp  or  oold  weather,  presenting  in  this  respect 
the  ordinary  characters  of  a  rheumatic  affection ;  as 
the  disease  advances,  the  pain,  which  is  continuoos, 
is  much  increased  by  standing  or  walking,  and  the 
movements  of  the  joint  become  gradually  more  aud 
more  impaired.  The  patient  experiences  tiie  greatest 
difficulty  in  bending  the  body  fomards  from  the 
hips ;  he  consequently  is  unable  to  stoop,  or  to  sib 
in  the  ordinary  position,  being  obliged  to  keep  the 
limb  straightened  in  nearly  a  direct  line  with  the 
trunk.  The  difficulty  in  walking,  in  standing  erect, 
in  stooping,  and  in  sitting  increases.  The  trochanter 
will  be  felt  to  be  thickened.  The  limb,  al  first  perhaps 
slightly  lengthened,  eventually  becomes  shorteued  to 
the  eitent  of  about  an  inch  or  more,  owing  to 
changes  thai  take  place  in  the  head  and  neck  of  the 
bone.  The  pelvis  also  assumes  an  oblique  direction, 
and  hence  the  apparent  shortening  becomes  con- 
siderably greater.  The  knee  and  foot  may  either  be 
inverted  or  everted,  and  the  heel  is  raised.  The 
shape  of  the  hip  also  alters  considerably ;  it  becomes 
flattened  posteriorly,  the  gluteal  muscles  waste  bo 
that  the  fold  of  the  nates  diminishes  and  sinks  to  a 
lower  level,  but  the  trochanter  projects  more  than 
?•!■.  ^..~.""n!.f  vJ'uT''  natural,  and  on  examination  seems  larger  and  thicker 
JoiiK.  than  uatoral  (Fig.  53U).    On  rotatmg  the  limb,  the 

movements  of  the  bone  are  extremely  limited,  and 
crackling,  grating,  or  osseooB  crepitation  will  often  be  felt  around  the  joint. 
As  Smith  remarks,  the  lumbar  vertebre  acquire  great  mobility.  The  thigh  on 
the  affected  side  is  wasted,  but  the  calf  retains  its  natural  size  and  firmness. 

Palhelogieal  C/umga.—Ou  examination  after  death,  the  changes  already 
detoribed  as  characteristic  of  rheumatoid  arthritis  will  be  fonnd.  The  round 
ligament  is  destroyed,  and  the  head  of  the  bone  is  remarkably  altered  in 
shape,  being  flattened,  greatly  increased  in  size,  or  placed  more  or  less  at  • 
right  angle  with  the  shaft,  sometimes  elongated,  and  always  very  iiregnlar  and 
tuberous.  The  neck  is  more  or  leea  absorbed,  and  in  some  cases  appears  as  if 
it  had  undergone  fhictare.  The  acetabnlnm  generally  becomes  enlarged, 
sometimes  of  a  more  or  leas  circular  and  flattened  shape ;  but  in  other  cues 
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projecting  and  narrowed  at  its  rim,  embracing  tightly  the  head  of  the  thigh- 
bone (Fig.  581).  Both  it  and  the  upper  part  of  the  thigh-bone  become 
porous,  and  perforated  with  numerous  small  foramina.  Masses  of  bone  are 
commonly  thrown  out  about  the  base  of  the  trochanter,  but  more  particularly 
along  the  inter-trochanteric  line  within  the  capsule  of  the  joint,  and  not 
unfrequentlj  in  the  soft  tissue  around  it.  In  many  cases  the  apparent 
increase  in  the  size  of  the  head  of  the  bone  is  dependent  on  the  deposition  of 
these  masses  of  osseous  tissue  upon  it,  rather  than  on  any  expansion  of  the 
upper  articular  end  of  the  thigh-bone.  These  masses  of  bone  constitute  one 
of  the  most  important  characters  of  the  disease.  The  muscles  and  soft 
structures  in  the  vicinity  of  the  joint  are  necessarily  wasted  from  disuse. 

Diagnosis.— It  occasionally  happens  that  an  individual  labouring  under  this 
aflfoction,  meeting  with  a  fall  or  contusion  on  the  hip,  presents  signs  oifraclvrt 
of  the  neck  of  the  Ihigh-loru,  such  as  shortening,  eversion,  with  some  crepita- 
tion perhaps,  and  inability  to  move  the  limb.    The  diagnosis  may  in  general 
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readily  be  effected  by  attention  to  the  history  of  the  case,  and  by  eliciting  the 
bet  that  the  symptoms  have  existed  to  some  degree  before  the  acoident, 
ahbough  the  pain  and  immobility  may  have  been  increased  by  it. 

ChroBio  Kh«nid»toid  ArtliTitla  of  tka  Iiowtr  J»w. — Chrouio  rhenmo- 
toid  arthritis  has  also  been  described  by  Smith  as  occasionally  afFecting  the  tem- 
poro-maxillary  articulation  in  individuals  of  rather  advanced  life.  This  disease 
is  often  symmetrical,  and  gives  rise  to  an  enlargement  of  the  condyle  of  the 
jaw,  which  can  be  felt  under  the  zygoma,  attended  with  much  pain  in  o[)eniMg 
the  mouth,  a  sensation  of  cracking  or  grating  in  the  joint,  and  some  enlarge- 
ment of  the  lymphatic  glands  by  the  side  of  the  neck.  The  paiu  is  generally 
increased  at  night,  aud  influenced  by  the  state  of  the  weather.  The  fhce 
becomes  distorted,  the  affected  side  of  the  jaw  projecting  and  being  pushed 
towards  the  opposite  side ;  but  when  both  joints  are  affected  the  chin  projects, 
the  entire  jaw  being  drawn  forwards.  This  distortion  is  chiefly  owing  to  the 
destruction  of  the  articular  eminence ;  for,  when  this  takes  place,  the  external 
pterygoid  mnscle  draws  the  jaw  forwards  and  to  the  opposite  side ;  but  when 
both  articolatious  are  equally  affected,  these  muscles  displace  it  directly 
forwards:  the  glenoid  cavity  becomes  enlai^ed,  the  fibro-cartilage  disappears, 
and  the  condyle  is  sometimes  greatly  thickened  and  flattened,  and  always 
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rough,  being  devoid  of  cartilage.  In  such  cases  there  is  little  to  be  done  bj 
medicines ;  but  the  treatment  must  be  conducted  on  the  same  principles  as  in 
the  same  affection  attacking  the  hip. 

Chronio  Bhenmatoid  Arthxitis  of  the  Shoulder. — When  it  affects  the 
shoulder,  chronic  rheumatoid  arthritis  gives  rise  to  a  considerable  enlargement 
of  the  head  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability 
to  move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the 
trunk.  In  feet,  the  scapulo-humeral  articulation  being  fixed,  all  naovements 
of  the  shoulder  are  effected  through  the  medium  of  the  scapula,  which 
becomes  more  mobile  than  natural.  The  articulation  is  the  s^  of  much 
pain,  lancinating  at  times,  but  generally  gnawing  and  intermittent,  being 
dependent  on  the  state  of  the  weather,  and  greatly  increased  in  cold  and  wet 
seasons.  The  whole  of  the  arm  becomes  wasted,  and  weakened  in  power.  In 
two  instances  I  have  seen  this  disease  in  young  and  otherwise  robust  and 
healthy  men,  between  twenty  and  thirty  years  of  age,  coming  on  without  any 
apparent  cause.  In  both  cases  the  joint  continued  permanently  rigid,  though 
the  pain  was  relieved  by  the  use  of  the  iodides  and  by  local  counter-irritation. 

DXSXA8X8    OF    JOINTS    OF    CZBXBBAZj    OB    SPIMAZj    OBIOIN. 

The  so-called  arthropathies  occurring  as  the  result  of  diseases  of  the  central 
nervous  system  may  be  divided,  according  to  Charcot,  into  two  classes. 

1.  Arthropatlij  of  Paralysed  Zimbs. — Acute  or  subacute  inflammation 
with  considerable  swelling  from  effusion  into  the  joint,  and  more  or  less  severe 
pain,  is  occaBionally  observed  in  the  articulations  of  limbs  paralyzed  from 
acute  or  subacute  inflammation  of  the  spinal  cord.  Mitchell  has  observed  it 
in  paraplegia  from  Pott's  disease ;  Yiguds,  Joffroy,  and  Sir  William  Gull  as 
the  result  of  paralysis  from  traumatic  lesion  of  the  cord  ;  Soott  Alison,  and 
others  have  also  met  with  a  similar  affection  of  the  joints  in  limbs  paralysed 
from  circumscribed  cerebral  softening,  or  intra-cephalic  haemorrhage.  It  comes 
on  at  the  same  time  as  the  contraction  of  the  muscles  conmiences,  usually 
fifteen  days  to  a  month  after  the  paralysis  has  set  in.  It  has  no  tendency  to 
end  in  suppuration. 

2.  Artkropathy  of  Atazio  Patients  or  Oharoot's  Pissass,— This 
condition  was  first  described  by  Charcot.  It  occurs  in  patients  suffering  from 
locomotor  ataxy,  setting  in  without  appreciable  cause,  usually  at  that  period 
of  the  disease  when  want  of  co-ordination  in  the  muscular  movements 
becomes  apparent.  It  conmiences  with  a  general  and  often  enormous  swelling 
of  the  limb,  commonly  without  pain  or  fever.  After  a  few  days  the  general 
swelling  disappears,  but  the  joint  remains  distended  with  fluid.  Sometimes 
the  bursHB  in  the  neighbourhood  of  the  articulation  are  also  distended.  The 
fluid  if  drawn  off  is  found  to  be  transparent,  and  of  a  pale  lemon  colour.  At 
the  end  of  some  weeks  or  months  the  swelling  subsides,  and  the  joint  may 
return  to  its  normal  state.  In  the  more  typical  cases,  however,  crackling 
appears  on  movement  a  few  weeks  after  the  commencement  of  the  attack,  the 
ligaments  become  relaxed  as  the  efiusion  is  absorbed,  the  osseous  surflices 
become  altered  in  form  by  wearing  away,  and  consecutive  dislocations  are  not 
uncommon.  Even  xmder  these  circumstances,  however,  some  degree  of 
mobility  is  left  in  the  limb.  The  joint  most  commonly  affected  is  the  knee, 
then  comes  the  shoulder,  then  the  elbow,  the  hip,  and  the  wrist.  The 
pathological  appearances  found  after  death  are  similar  to,  and  in  many  cases 
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identical  with,  those  akeady  described  as  being  met  with  in  chronic  rhenmatoid 
arthritis  (p.  346).  The  chief  differences  are,  first,  that  the  wearing  away  of 
the  surfaces  is  very  extensive,  and  the  formation  of  the  ossifying  cartilaginous 
outgrowths  round  the  articulation  is  very  limited,  or  even  entirely  wanting ; 
and  secondly,  that  true  dislocations  are  common,  whereas  in  rheumatoid 
arthritis  they  are  very  rare,  and  when  present  occur,  not  from  relaxation  of 
the  ligaments,  but  from  pressure  of  the  bony  outgrowths.  The  diagnoHs  from 
rheumatoid  arthritis  is  made  by  attention  to  the  following  points :  First,  its 
sudden  and  unexpected  invasion ;  secondly,  the  abundant  effusion  in  the  early 
stages ;  thirdly,  the  frequent  occurrence  of  dislocation ;  fourthly,  the  occasional 
retrogression  of  the  disease ;  and  lastly,  the  fact  that  it  occurs  in  conjunction 
with  the  other  symptoms  of  locomotor  ataxy,  for  which  I  must  refer  the  reader 
to  works  on  Medicine.  The  Trea^ent  must  be  conducted  on  ordinary 
principles,  rest  being  the  most  important  means  of  preventing  the  advance 
of  the  destructive  processes  in  the  articular  surfaces. 
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Ankylosis  is  invariably  the  result  of  partial  or  total  destruction  of  a  joint 
by  inflammation,  and  is  one  of  the  modes  by  which  Nature  effects  its 
repair.  It  consists  in  the  more  or  less  complete  consolidation  of  the  parts 
around  and  within  the  articulation.  It  is  of  two  kinds  :  the  Incomplete,  or 
FibrouB ;  and  the  Complete,  or  Osseous. 

In  the  Znoomplata  or  Filnoiui  Anlylosui,  the  stiffness  of  the  joint  may 
be  dependent  on  four  distinct  pathological  conditions,  which  may  be  more  or 
less  anociated: — 1,  on  thickening  and  induration  of  its  fibrous  capsule  ;  2,  on 
the  formation  of  fibroid  bands  as  the  result  of  inflammation  within  the  joint ; 
3,  in  consequence  of  the  cartilages  and  synovial  membrane  being  in  part  or 
wholly  removed,  and  their  place  being  supplied  by  a  fibroid  tissue,  by  which  the 
articular  ends  are  tied  together ;  4,  on  shortening  of  the  ligaments  on  the  side 
of  flexion  of  the  joint.  The  stiffness  of  the  joint  may  be  materially  increased 
by  the  shortened  and  contracted  state  of  the  muscles  around  the  joint.  But 
this  is  secondary  to,  and  not  an  easential  part  of,  the  ankylosis.  Fibrous 
ankylosis  commonly  results  from  rheumatic  or  scrofulous  arthritis,  and  is  the 
most  fiivourable  result  that  can  be  hoped  for  in  many  of  these  affections, 
especially  in  the  scrofdlous.  In  some  cases  it  arises  simply  from  disuse  :  the 
ligaments  being  shortened,  and  the  limb  becoming  stiffened  in  the  position 
in  which  it  has  been  too  long  detained. 

Con.pl0te  or  Osseous  Ankylosis  is  of  two  kinds.  In  one,  all  the  soft 
parts  within  the  joint  are  destroyed,  and  the  osseous  surfaces  have  coalesced, 
or  axe  fused  together  by  direct  bony  union ;  this  is  most  commonly  seen.in 
the  hip  (Fig.  532),  knee,  and  elbow.  In  the  other  kind  the  bones  are  united 
partly  by  fibrous  tissue,  and  partly  by  arches  or  bridges  of  osseous  tissue, 
thrown  out  externally  to  the  articulation,  and  stretching  across  from  one  side 
to  the  other.  It  has  been  supposed  that  these  masses  proceed  from  the  ossifica- 
tion of  the  ligaments,  or  even  the  muscles ;  but  from  the  irregularity  of  their 
appearance,  it  is  evident  that  they  are  new  formations.  The  true  or  osseous 
ankylocds  does  not  often  occur  as  a  consequence  of  scroftilous  articular  inflam- 
mation, but  is  usually  the  result  of  pysemic  or  traumatic  inflammation  in 
persons  of  a  healthy  constitution.    It  not  unfrequently  happens,  in  old  stand- 
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ing  cases  of  discfiscd  joint,  that  more  or  less  complete  snkyloflia  ia  taking  place 
at  one  part  of  the  articnlation,  vhilst  oaries,  or  necrosis  of  the  bones,  is  going 
on  at  others.  It  is  nsoally  easy  to  make  the  Diagnons  between  fibions  and 
oeseons  ankjloais;  the  joint  being  taovable,  though  perhaps  onlr  to  a  very 
slight  degree,  in  the  &lBe,  vhilst  it  is  rigidly  and  immovably  fixed  in  the  tme 
form  of  the  disease.  Cases  not  anfreqaently  occnr,  however,  in  which  the 
rigidity  of  the  Btnictnres,  mnscnlor  and  capsnlar,  outside  the  joint,  is  so  great 
in  the  fibrous,  and  the  mobility  of  the  neighbouring  bones  and  joints  bo  free 
in  the  osseous,  that  it  becomes  very  difBcnlt  to  decide  to  what  degree  the  joint 
is  stiffened.  Here  the  di^nosis  may  be  made  by  patting  the  patient  nnder 
anfeethctics  ;  when,  if  the  ankylosis  be  fibrous,  the  joint  will  be  found  to  yield. 
In  fibrous  ankylosis  any  attempt  to  move  the  joint  forcibly  is  usually  accom- 
panied by  much  pain,  with  inTolontary  contraction  of  the  muscles  connected 
with  the  joint,  whilst  in  osseous  ankylosis  such  attempts,  nnless  very  forcible, 
are  painless. 

T^BATKBNT.— The  treatment  of  ankylosis  is,  in  the  firet  instance,  of  a  pre- 
cantionaiy  nature  ;  that  is  to  say,  when  the  Sargeon  finds  that  the  establish- 
ment of  ankylosis  is,  as  it  were,  the 
natural  means  of  cure  adopted  by 
Nature  in  a  deeply  diseased  joint, 
his  efforts  should  bo  direct^  to 
taking  care  that  the  joint  become 
fixed  in  such  a  position  as  will  leave 
the  most  usefiil  limb  to  the  patient. 
Thtu,  if  it  be  the  hip  or  knee,  the 
ankylosed  joint  should  be  in  the 
straight  position  ;  if  it  be  the  elbow, 
it  shonid  be  placed  at  a  right  angle, 
and  the  band  in  the  mid  state  bc- 
^  twecn  pronation  and  supination. 
Fig.  ui-owHuAnkrioriiarHip.  When  ouce  ankylosis  has  occurred, 

the  treatment  to  be  adopted  wiH 
depend  partly  on  the  degree  of  stiffness,  whether  it  be  fibrous  or  osseous  ;  and 
putly  on  the  object  to  be  attained,  whether  this  be  merely  the  restoration  of 
mobility  in  a  part  ankylosed  in  a  good  position,  or  the  remedying  of  the 
deformity  occasioned  by  faulty  ankylosis. 

1.  In  attempting  to  restore  the  mobUi^of  a  joint  ankylosed  in  a  good 
position,  as  of  a  straight  bnt  stiff  knee,  the  Suigeon  may  usually  succeed  if 
the  ankylosis  be  only  fibroiu,  (when  some  degree  of  movement  will  always  bf 
perceptible  in  the  part,)  by  the  employment  of  passive  motion,  frictions,  and 
douches,  more  particularly  with  warm  salt  water  or  the  mineral  sulphnroas 
springs.  In  the  more  obstinate  cases,  and  where  the  immobility  appean  to 
depend,  in  some  degree  at  least,  on  fibrous  bands  stretching  across  the  joint, 
an  attempt  might  be  made  to  mpture  these  subcutaneonsly. 

Sayre  has  eatablisbed  an  important  point  in  the  distinguishing  of  those  cues 
in  which  it  is  necessary  to  cut  a  contracted  tendon  or  foscia,  and  those  in  which 
it  will  yield  by  stretching  without  division.  It  is  this ;  if,  when  the  part  is 
stretched  to  the  utmost  point  and  firm  pressnre  is  made  on  it  with  the  finger, 
refiex  action  be  induced,  then  it  must  be  out.  If  no  reflex  contraction  ensue, 
then  stretching  ia  sofiicicnt. 
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2.  When  fiforoos  ankylosis  has  taken  place  in  a  &nlty  position — if,  for  in- 
stance, the  knee  be  bent,  or  the  elbow  straight — the  first  thing  to  be  done  is 
to  place  the  limb  in  snch  a  position  that  it  will  be  useful.  This  may  most 
readily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  and 
then  forcibly  flexing  or  extending  the  limb  as  the  case  may  require,  when  with 
lond  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  any 
of  the  tendons  or  bands  of  fascia  near  the  joint  appear  to  be  particularly  tense, 
they  may  be  divided  subcutaneously.  Either  some  days  before  the  extension 
is  ^tempted,  or  else,  if  it  have  been  carried  as  fiBur  as  the  rigid  state  of  the 
tendons  will  permit,  tenotomy  may  then  be  practised,  and,  an  interval  of  a  few 
days  having  been  allowed  to  elapse,  extension  may  be  completed.  The  muscular 
contraction  will  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  screw-splints  or  weights,  and  thus  render  tenotomy  unnecessary.  The  in- 
flanmiation  that  follows  this  forcible  extension  or  flexion  of  the  limb,  is 
usually  but  very  trivial ;  an  evaporating  lotion  and  rest  will  speedily  subdue 
it  Indeed,  it  is  surprising  what  an  amount  of  violence  may  be  inflicted  on  an 
ankylosed  joint  without  any  bad  consequences  ensuing.  After  the  limb  has 
been  restored  to  its  proper  position,  passive  motion  and  frictions  may  tend  to 
increase  its  mobility. 

3.  When  osseous  ankylosis  has  taken  place,  and  the  position  of  the  limb  is  a 
good  one,  it  will  generally  be  wiser  for  the  Surgeon  not  to  interfere ;  except  in 
the  case  of  the  elbow-joint,  which,  in  these  circumstances,  may  be  excised  with 
advantage,  so  as  to  substitute  a  movable  for  an  immovable  articulation.  If 
the  position  be  faulty,  the  osseous  union  may  be  sawn,  drilled,  or  chiselled,  and 
broken  through  subcutaneously ;  or  a  wedge-shaped  piece  of  the  bones  may  be 
taken  out,  and  the  position  of  the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  ankylosis  with  so  much 
atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which  there  is 
necrosed  or  carious  bone  co-existing  with  ankylosis  and  rigid  atrophy  of  the 
mnscies  of  the  limb. 

ZiOOBB    GABTIZaAaaB    IN   JOZNTB» 

It  sometimes  happens  that  the  synovial  membrane  of  a  joint  assumes  a 
Wurtj  Coaditioii,  as  the  result  of  chronic  disease  of  the  articulation, 
cspeciaUy  in  rheumatoid  arthritis.  This  warty  state  of  the  membrane  arises 
from  hypertrophy  of  the  fringes,  chiefly  in  the  neighbourhood  of  the  margin 
of  the  cartilages.  These  may  become  pedunculated,  and  pendent  into  its 
interior.  For  this  condition,  which  gives  rise  to  occasional  uneasiness  and 
puffiness  about  the  joint,  with  a  crackling  or  creaking  sensation  when  it  is 
moved,  but  little  can  be  done  beyond  the  application  of  discutient  plasters  and 
the  use  of  elastic  bandages. 

1^0006  Cartilages,  as  they  are  termed,  may  be  of  three  kinds.  1.  The 
so-called  melon  seed  bodies.  These  are  usually  numerous,  sometimes  fifty  or 
more  in  number,  white  or  brovnish  in  colour,  and  closely  resemble  the  seeds 
of  a  melon  in  form.  They  are  composed  most  commonly  of  dense  fibroid 
tissue,  and  are  believed  to  be  due,  in  many  cases  at  least,  to  the  pedunculated, 
warty,  or  villous  growths  just  described  as  being  formed  from  hypertrophy  of 
the  synovial  fringes,  becoming  broken  loose  from  their  attachments  by  the 
movements  of  the  joint.    In  other  cases  it  is  possible  they  may  be  formed 
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from  altered  blood-clot  or  fibrinous  exudation  into  the  synoyial  cavity.    They 
are  much  less  common  in  joints  than  in  sheaths  of  tendons  or  synovial  bnrsse. 

2.  Fragment  of  true  cartilage.  These  may  be  developed  in  two  ways,  first, 
from  the  formation  of  cartilage  in  the  hypertrophied  fringes  of  a  warty 
synovial  membrane.  In  the  normal  condition  a  cartilage-oell  is  present  in 
many  of  the  secondary  papillse  of  the  fringes,  and  it  is  easy  to  understand 
how  this  can  form  the  starting  point  of  a  cartilaginous  growth.  In  other 
cases,  Billroth  believes  that  they  are  ossifying  cartilaginous  growths  formed 
in  the  fibrous  layer  of  the  synovial  membrane  in  rheumatoid  arthritis  (p.  840), 
which  have  subsequently  become  loose  by  the  wearing  away  of  the  superficial 
layers  of  the  membrane.  This  mode  of  origin  is  somewhat  doubtful.  These 
cartilages  are  usually  flattened,  with  a  lobulated  irregular  border,  and  frequently 
contain  true  bone  in  their  central  parts;  sometimes  they  may  be  partly 
calcified,  but  contain  no  true  osseous  tissue.  They  may  attain  a  size  of  more 
than  one  inch  in  their  greatest  diameter.  They  are  usually  single,  but 
occasionally  four  or  five  may  be  found  in  the  same  joint.  There  is  strong 
reason  to  believe  that  these  cartilaginous  bodies  may  increase  in  size  after 
becoming  loose  in  the  joint. 

S.  Numerous  cases  have  been  recorded  in  which  the  loose  body  was 
undoubtedly  a  piece  of  one  of  the  articular  cartilages  broken  off  by  mechanical 
violence.  These  present  the  ordinary  appearance  of  articular  cartilage,  and 
may  usually  be  recognized  by  their  having  one  smooth  surface,  while  the 
opposite  side  has  small  gritty  fragments  of  bone  attached  to  it,  which  have 
been  torn  from  the  cancellous  tissue  beneath.    They  are  always  single. 

Loose  cartilages  of  all  kinds  are  most  commonly  met  with  in  the  knee,  bat 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and 
occasionally  in  the  shoulder. 

Symptoms. — ^The  severity  of  the  symptoms  will  to  a  great  extent  depend 
upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater  or  leas 
liability  to  be  nipped  between  the  opposite  articular  sur&oes  in  the  movements 
of  the  joint.  When  these  bodies  are  tolerably  firmly  attached  to  the  synovial 
membrane,  they  may  merely  occasion  weakness  of  the  joint,  with  occasional 
synovial  effusion.  When  loose  they  usually  give  rise  to  a  very  distinct  train 
of  symptoms.  The  most  marked  of  these  is  the  very  severe  pain  which  occors 
in  particular  movements  of  the  limb.  This  comes  on  suddenly,  and  is  often 
so  intense  as  to  cause  faintness  or  sickness.  It  is  usually  followed  by  a  degree 
of  synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacks 
of  pain  and  of  sudden  irritability  of  the  part  come  on  at  varying  intervals,  as 
the  result  of  movements  of  it :  they  conmionly  happen  in  the  knee  whilst  the 
patient  is  walking.  It  is  difficult  to  say  to  what  this  severe  pain  is  due* 
Richet  thinks  it  may  be  owing  to  the  synovial  membrane  being  pinched 
between  the  foreign  body  and  one  of  the  articular  surfaces.  I  think  that  it  is 
most  probably  due  to  the  foreign  body  being  drawn  in  between  the  opposite 
sur&oes  of  the  joint,  when  these  are  separated  anteriorly  in  the  act  of  flexion 
of  the  knee,  and  then,  when  the  limb  is  extended,  acting  as  a  wedge  between 
these,  tending  to  keep  them  separate  and  interfering  with  the  complete 
straightening  of  the  limb.  In  consequence  of  this  wedge-like  action  of  the 
loose  cartilage  the  ligaments  are  violently  stretched,  and  the  sickening  pain 
consequent  on  this  act  is  experienced,  followed,  as  happens  in  a  violent  sprain, 
by  rapid  synovial  effusion.    The  sensibility  of  the  ligaments  of  a  joint  is  of 
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that  pecniiar  nature  that  it  is  called  into  action  only  when  an  attempt  is  made 
to  stretch  them,  and  thus  forcibly  to  counteract  or  destroy  their  natural  use. 
Ligaments  may  be  cut  without  any  suffering,  but  they  cannot  be  stretched, 
either  by  accident  or  disease,  without  the  most  severe  pain.  In  some  cases  the 
loose  cartilage  can  be  felt  under  the  capsule,  by  carrying  the  finger  over  the 
joint,  dipping  back  when  pressure  is  exercised  upon  it,  and  often  possessing 
great  mobility,  gliding  fix)m  one  side  of  the  joint  to  the  other,  so  as  to  be 
extremely  difficult  to  fix. 

Diagnosis. — ^The  only  condition  likely  to  be  confounded  with  a  loose  body 
is  the  displacement  of  one  of  the  interarticular  fibro-cartilages  of  the  knee. 
The  distinction  can  usually  be  made  by  observing  that  immediately  after  the 
sudden  attack  of  pain  the  knee  can  be  completely  extended  when  it  is  due  to 
the  presence  of  a  loose  body,  as  this  rarely  if  ever  becomes  jammed  between  the 
articular  surfaces  ;  while  a  displaced  fibro-cartilage  usually  remains  out  of  posi-^ 
tion  until  replaced  by  manipulation  or  movement  of  the  joint,  and  until  this  is 
effected  complete  extension  is  impossible. 

Treatment. — ^The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
the  liability  to  recurrence  of  the  attacks  of  pain ;  and  in  this  way  the 
fixation  and  ultimate  absorption  of  the  cartilage  may  sometimes  be  obtained. 
This  I  have  several  times  seen  to  occur  in  patients  who  either  refused  to  be 
operated  on,  or  in  whom  an  operation  was  not  thought  advisable.  Any  inflam- 
mation that  has  been  excited  requires  to  be  subdued  by  proper  antiphlogistic 
treatment.  In  all  operations  for  the  removal  of  loose  cartilages  antiseptic 
precantions  of  the  most  rigorous  character  should  be  adopted.  By  their  aid 
joints  may  be  opened  and  explored,  and  foreign  bodies  extracted  with  a 
freedom  and  safety  otherwise  unattainable. 

If  the  cartilage  occasion  great  and  frequent  suffering,  so  as  to  interfere 
serionsly  with  the  utility  of  the  limb,  and  if  it  appear  to  be  of  large  size,  and 
to  be  loose  and  single,  means  may  be  taken  for  its  extraction.  But  it  must  be 
borne  in  mind  that,  whilst  the  loose  cartilage  is  at  most  an  inconvenience^ 
though  perhaps  a  serious  one,  any  operation  for  its  removal  by  which  the  joint 
ia  opened,  becomes  a  source  of  danger  to  limb  and  even  to  life»  It  is  far  less 
dangerous,  in  fact,  to  leave  the  foreign  body  than  to  perform  the  operation 
necessary  for  its  extraction.  Hence  an  operation  should  not  be  lightly  pro« 
posed  or  undertaken,  without  warning  the  patient  of  the  possible  consequences 
that  might  follow.  No  operation  should  be  undertaken  so  long  as  the  joint  is 
in  an  irritated  state,  as  the  result  of  a  recent  attack  of  pain  and  inflammation ; 
this  must  be  first  subdued,  and  then  the  operation  may  be  proceeded  with  ; 
nor  shoald  it  be  done  if  the  patient's  health  be  broken. 

The  extraction  of  the  foreign  body  has  been  performed  in  two  ways ;  by 
direct  incision  into  the  joint,  and  by  subcutaneous  section.  The  operation  by 
direct  incision  used  to  be  effected  by  directing  the  patient  in  the  first  instance 
to  make  those  movements  by  which  he  usually  gets  the  cartilage  fixed  in  the 
joint.  So  soon  as  the  Surgeon  felt  it  (as  this  operation  is  commonly  required 
in  the  knee),  he  pushed  it  to  one  side  of  the  patella,  where  he  fixed  it  firmly 
with  his  forefinger  and  thumb ;  he  then  drew  the  skin  covering  it  to  one  side, 
so  as  to  make  it  tense,  and  cut  directly  down  upon  the  cartilage  by  a  suffi- 
ciently fi^e  incision  to  allow  its  escape.  The  wound,  which,  when  the  skin 
was  relaxed,  was  somewhat  valvular,  was  then  closed  by  a  strip  of  plaster  and 
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the  limb  kept  at  rest  for  a  few  days  until  the  incision  was  healed.  Severe 
inflammation  of  the  joint  less  frequently  followed  this  coarse  operation  than 
might  have  been  expected,  the  synovial  membrane  having  probably  undergone 
some  modification  that  rendered  it  little  liable  to  this  process.  It  has,  how- 
ever, happened,  that  acute  synovitis  running  on  to  suppuration  has  set  in, 
causing  the  patient^s  death,  requiring  amputation,  or  leading  to  ankylosis.  In 
the  present  day  the  operation  is  much  more  safely  performed  by  the  adoption 
of  the  antiseptic  method.  The  incision  is  made  directly  on  the  loose  body, 
without  any  valvular  arrangement,  and  after  the  operation  a  drainage-tube  is 
inserted  into  the  wound  for  a  few  days  until  the  synovial  effusion  excited  by 
the  disturbance  of  the  joint  has  passed  off.  The  carbolic  spray  will  be  found 
to  give  an  increased  safety  in  performing  this  operation.  Should  it  not  be 
used,  the  wound  may  be  irrigated,  and  great  care  be  taken  to  prevent  the 
entrance  of  air  into  the  articular  cavity. 

It  has  been  proposed  by  Chassaignac,  in  order  to  obviate  the  dangers  of  direct 
and  open  wound  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous 
section ;  this  he  accomplishes  in  a  way  that  I  have  seen  practised  by  Liston, 
and  have  often  done  myself,  viz.,  by  passing  a  tenotome  obliquely  under  the 
skin,  after  fixing  the  foreign  body  in  the  way  that  has  already  been  described, 
dividing  the  synovial  membrane  freely,  and  then  squeezing  the  cartilage  into 
the  areolar  tissue  outside  the  joint,  where  it  is  finally  fixed  by  plaster  and 
bandage,  and  left  to  be  eventually  absorbed.  (}oyrand  recommends  the  same 
subcutaneous  mode  of  removal  of  the  foreign  body  from  the  inside  of  the 
joint ;  but,  instead  of  leaving  it  to  be  absorbed,  extracts  it  at  the  end  of  eight 
days,  by  a  firesh  incision,  f^om  the  areolar  tissue  in  which  it  has  been  lying. 

A  most  usefiil  modification  of  this  method  has  been  practised  by  Square,  of 
Plymouth  ;  it  consists  in  fixing  the  loose  cartilage,  dividing  the  capsule  sub* 
cutaneoualy  over  it,  and  then  pressing  the  foreign  body  into  the  opening  thus 
made,  retaining  it  there  by  a  compress  and  plasters.  In  operating  by  this 
method  on  the  knee,  the  cartilage  should  be  fixed  below  and  to  the  inner  side 
of  the  patella,  between  it  and  the  head  of  the  tibia ;  a  long  narrow  tenotome 
is  then  introduced  obliquely  under  the  skin  from  a  distance  of  about  two  inches 
below  the  loose  cartilage ;  the  capsule  of  the  joint  is  freely  divided,  and  a 
space  made  in  the  subcutaneous  areolar  tissue  by  a  slight  sweep  of  the  blade, 
and  the  loose  cartilage  is  then  pressed  into  the  cavity  thus  made  to  receive  it, 
and  slid  along  the  areolar  tissue  for  about  two  inches.  It  is  fixed  in  situ 
with  a  firm  pad  and  adhesive  plaster ;  the  foot  and  leg  are  bandaged  up  to 
the  edge  of  the  cartilage,  and  the  limb  is  placed  on  a  splint.  If  no  in- 
flanmiatory  symptoms  ensue,  the  cartilage  is  excised  about  a  week  after  the 
operation ;  or  it  may  be  left  to  be  absorbed.  By  the  adoption  of  these 
subcutaneous  methods,  there  will  be  but  very  little  danger  of  inducing  undue 
inflammation  in  the  joint,  the  entrance  of  air  being  prevented,  which,  and 
not  the  mere  section  of  the  capsule  and  synovial  membrane,  constitutes  tlie 
chief  risk.  Should  there  be  more  than  one  loose  cartilage,  the  operation 
must  be  repeated,  but  not  until  any  inflammation  induced  by  the  former 
one  has  been  subdued.  In  this  way  I  have  sucoessftilly  removed  in  succession 
five  loose  cartilages  from  one  knee. 
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NZUEAIjaZA    OV    JOINTB, 

Pain  of  a  severe  character  is  often  experienced  in  or  around  a  joint,  closely 
simnlating,  bat  not  dependent  upon,  inflammation  or  other  structural  disease. 
This  pain,  which  is  purely  neuralgic,  may  have  its  origin  either  in  some  local 
irritation  of  a  nerve  leading  to  the  sensitive  part,  or  in  constitutional  disorder 
of  a  hysterical  character.  It  is  this  class  of  cases,  occurring  in  young  women 
who  are  either  the  subjects  of  hysteria,  or  are  of  a  highly  nervous  temperament, 
that  should  especially  be  considered  as  Neuralgia  of  the  Joints,  to  which  the 
attention  of  the  profession  has  been  directed  principally  by  the  labours  of 
Sir  B.  Brodie. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  is 
the  joint  affected — the  hip  and  the  knee  more  especially.  The  neuralgia  is 
usually  localized  in  a  particular  joint  by  some  slight  injury  that  the  part  has 
sustained.  But  it  is  important  to  observe  that  in  these  cases  the  pain  often 
does  not  develop  for  some  days,  or  even  weeks,  after  the  injury  that  is  the 
alleged  cause  of  it.  Severe  pain  in  the  joint  is  complained  of ;  and  the 
limb  is  rendered  comparatively  useless,  often  with  a  good  deal  of  distortion  or 
contraction.  On  examination,  it  will  be  found  that  the  pain,  which  is 
commonly  very  severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior 
of  the  articulation,  nor  increased  by  pressure  of  the  articular  surfaces  against 
one  another  ;  and  that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for 
some  distance  around  it.  This  pain  is  often  intermittent  in  its  character,  and 
is  frequently  associated  with  neuralgia  elsewhere,  as  in  the  spine ;  and  not 
unfrequently  with  uterine  irritation  or  disease.  The  patient  sometimes 
acquires  the  trick  of  producing  loud  snappings  of  some  muscle  or  tendon 
which  are  distinctly  audible  all  over  the  room  whenever  she  walks  or  moves. 
At  the  same  time,  it  will  be  observed  that  all  the  signs  that  ought  to  accom- 
pany a  severe  attack  of  inflammation  in  a  joint,  such  as  would  be  attended 
by  a  corresponding  amount  of  pain,  are  absent ;  there  being  no  painful 
startings  of  the  limb  at  night,  no  heat,  redness,  or  swelling  of  it,  nor  consti- 
tutional fever  and  irritation ;  and  the  suffering  being  increased  by  causes, 
Buch  as  mental  and  emotional  disturbance,  that  do  not  influence  organic  disease. 
Attention  to  these  various  circumstances  will  usually  enable  the  Surgeon  to 
diagnose  the  nature  of  the  attack  without  much  difficulty ;  the  only  cases  in 
which  he  will  really  experience  any,  being  those  in  which  the  tissues  around 
the  joint  have  been  thickened,  indurated,  and  altered  in  their  characters  by 
tiie  application  of  counter-irritants ;  or  by  some  slight  articular  disease 
having  at  some  time  existed,  but  having  been  cured. 

Causes. — The  neuralgia  is  often  referable  to  the  irritation  of  some  particular 
nerve,  either  at  its  origin  or  in  its  course.  This  is  particularly  the  case  with 
neuralgia  of  the  hip  and  knee,  which  will  often  be  found  to  be  dependent  on 
irritation  of  the  obturator  nerve,  owing  to  intrapelvic  disease.  In  one 
case  of  secondary  abdominal  cancer  under  my  care,  the  patient  was  seized 
with  the  most  intense  pain  in  the  right  hip  and  knee,  so  sb  to  lead  to  the 
suspicion  that  these  joints  were  diseased.  On  examination  after  death,  it  was 
found  that  the  pain  resulted  from  the  implication  of  the  obturator  nerve  in  a 
mass  of  intrapelvic  cancer,  the  joints  themselves  being  perfectly  sound. 

Treatment. — ^The  treatment  must  be  constitutional,  directed  especially  to 
re-establish  a  healthy  condition  of  the  uterine  organs.    If  there  be  amenorrhoea 
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and  anasmia,  aloetics  and  the  preparations  of  iron  mnst  be  given ;  if  ovarian 
or  uterine  irritation  or  congestion  exist,  this  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  Nervine  antispasmodics  and 
tonics,  such  as  valerian  and  bark,  or  assafoetida  and  quinine  in  full  doses, 
should  be  freely  administered.  The  most  efficient  treatment  that  can  be 
directed  to  the  affected  joint  is  the  application  of  cold  douches  and  the 
employment  of  the  continuous  electric  current,  which  will  cure  cases  in 
which  all  other  means  have  failed ;  the  application  of  atropine  and  aconite 
may  be  of  service  to  allay  the  pain  when  especially  severe.  If  contraction  or 
other  distortion  of  the  limb  exist,  the  patient  should  be  put  under  anaesthetics, 
and  extension  or  rectification  of  the  faulty  position  then  made,  care  being 
taken  to  keep  the  limb  on  splints  in  a  proper  position  for  some  time  after  the 
operation.  Indeed,  in  neurotic  or  hysterical  joint  affections,  it  is  often  of 
much  use  to  do  something  positive  or  objective  in  the  way  of  treatment,  so  as 
to  give  the  patient  an  excuse  to  get  well.  It  is  thus  that  free  manipulation 
or  slight  '^  wrenching  "  of  the  joint  under  anaesthetics  is  often  beneficial.  In 
other  cases  the  good  effects  following  this  treatment  may  be  explained  by  the 
stretching  and  restoration  of  the  normal  position  of  muscles  which  had  been 
allowed  to  become  contracted  and  displaced  by  long  continued  fixity  or  faulty 
position  of  the  joint. 
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CHAPTER    XLIX. 


EXCISION  OF  JOINTS. 

HiBTOBY. — The  operation  of  resection  of  the  articular  ends  of  bones  dates 
firom  the  very  earliest  periods  of  Surgery  of  which  we  have  any  record.  Hip- 
pocrates (in  his  Chapter  on  Injuries  of  Joints)  speaks  of  resections  of  bones  at 
the  joints,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  fore-arm,  the 
wrist,  as  being  for  the  most  part  unattended  by  danger,  except  from  syncope 
or  consecutive  fever.  Celsus,  in  speaking  of  compound  dislocations,  says,  if 
the  bare  bone  project  it  will  always  be  an  obstacle  to  reduction ;  that  which 
protrudes  should  therefore  be  cut  ofiT.  Paulus  .^igineta  says  that,  if  a  bone 
project,  as  after  a  transverse  fracture,  we  must  cut  it  off.  Thus,  it  will  clearly 
be  seen  that  it  was  the  practice  of  the  ancients  in  compound  dislocations,  and 
in  compound  fractures,  to  resect  the  protruding  bones.  But  that  the  practice 
of  resection  in  cases  of  disease  also  was  not  unknown  to  them,  is  evident  from 
a  passage  on  fistulas  in  the  works  of  Paulus  ^Slgineta,  who  directs  that,  if  the 
firtula  terminate  with  a  bone,  and  if  that  be  not  diseased,  it  should  only  be 
scraped ;  but  if  it  be  carious,  the  whole  diseased  portion  should  be  cut  out 
with  chisels ;  and,  if  necessary,  it  may  have  a  hole  bored  in  it  with  a  trephine ; 
and  a  little  further  on  he  says,  "  the  extremity  of  a  bone  near  a  joint,  if  diseased, 
is  to  be  sawn  off ;  and  often,  if  the  whole  of  a  bone,  such  as  the  ulna,  radius, 
tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out  entire.^'  Nothing  can  pro- 
bably be  more  explicit  than  this  statement,  in  which  the  practice  is  alluded  to 
as  of  frequent  occurrence.  But  he  makes  exceptions  in  the  case  of  the  bones 
of  the  spine  and  pelvis,  and  the  head  of  the  femur,  which,  he  says,  should  not 
be  operated  on  for  fear  of  the  neighbouring  arteries. 

The  practice  of  resection  thus  known  to  and  adopted  by  the  ancients,  and 
mentioned  by  the  Arabian  writers  of  the  middle  ages,  fell  completely  into 
disuse,  and  seems  entirely  to  have  been  forgotten  until  the  middle  of  the  last 
century,  when  occasional  notices  of  its  adoption  appear  in  Surgical  essays.  It 
was  first  employed  in  cases  of  compound  fractures  and  dislocations  of  joints. 
In  military  practice,  the  Surgeon,  in  two  or  three  instances,  picked  out  and 
cut  away  fragments  of  the  bones  forming  the  wrist-,  elbow-,  shoulder-,  and  ankle- 
joints  when  shattered  by  gun-shot.  This  early  revival  of  resection  involved 
no  principle  of  treatment :  imperfect  operations  being  had  recourse  to  on  the 
field  of  battle  simply  as  a  matter  of  convenience  in  particular  cases.  The 
Surgeons  who  performed  them  did  not  recognize  any  new  rule  of  practice  as 
being  involved  in  these  chance  procedures. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in  com- 
pound dislocation  were  fairly,  deliberately,  and  successfully  removed,  appears 
to  have  occurred  to  Cooper  of  Bungay,  before  or  at  latest  about  the  middle  of 
the  last  century.  The  precise  date  of  this  case  is  unknown ;  but  Oooch  writing 
in  1758,  says  that  it  occurred  '*  many  years  ago ; "  that  the  ends  of  both  tibia 
and  fibula  were  sawn  off  in  a  compound  luxation  of  the  ankle ;  that  the  limb 
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was  preserved,  and  was  so  nsefnl  that  the  patient  was  able  to  walk  and  gain 
his  Kvelihood. 

In  or  abont  the  year  1758,  Wainman  of  Shripton  sawed  off  the  lower  end  of 
the  hnmerus  in  a  case  of  componnd  dislocation  of  the  elbow-joint  with  perfect 
snccesSy  the  patient  recovering  with  an  arm  as  moveable  '^  as  if  nothing  had 
ever  been  amiss  ; "  and  his  example  was  shortly  afterwards  followed  by  Tyne 
of  Gloncester,  who  in  a  similar  case  removed  two  and  a  half  inches  of  the 
lower  end  of  the  humerus.  From  this  period,  the  operation  of  excision  of  the 
articular  ends  of  bones  in  cases  of  compound  dislocations  and  fractures  into 
joints  became  an  established  practice,  and  was  extensively  adopted  by  Percy 
in  France,  who,  in  1794,  exhibited  to  Sabatier  nine  soldiers  in  whom  he  had 
successfully  excised  the  head  of  the  humerus  for  gun-shot  injury  ;  by  Bilguer 
in  Germany,  by  Hey  of  Leeds,  and  by  numerous  other  Surgeons  in  this 
country  and  abroad. 

The  first  case  in  which  a  methodical  attempt  at  resection  for  disease  of  the 
articular  end  of  a  bone  was  made  occurred  to  White  of  Manchester  in  1768, 
who  thus  removed  a  large  portion  of  the  upper  part  of  the  humerus,  though 
it  is  doubtM  whether  he  actually  excised  the  head  of  the  bone.  However  this 
may  be,  he  had  previously  satisfied  himself  by  experiments  on  the  dead  body 
that  this  operation  was  practicable.  Although  the  head  of  the  humerus  may 
not  have  been  removed  by  White  in  this  case,  it  certainly  was  three  years  later 
by  J.  Bent  of  Newcastle,  who  in  1771  excised  by  a  formal  and  pre-arranged 
operation  the  carious  head  of  the  humerus  with  complete  success.  His 
example  was  followed  in  1778  by  Orred  of  Chester,  who  also  operated  suc- 
cessfully in  a  similar  case.  About  the  same  time,  1775,  Justamond,  Surgeon 
to  the  Westminster  Hospital,  removed,  in  a  case  of  disease  of  the  elbow-joint, 
the  olecranon  and  two  inches  of  the  ulna. 

In  1762,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur  and 
tibia,  together  with  the  patella,  in  a  man  affected  with  disease  of  the  knee- 
joint,  resulting  from  a  fall  from  a  horse.  Filkin  was  led  to  this  operation,  in 
consequence  of  having  experimentally  practised  it  on  the  dead  subject,  as  a 
substitute  for  amputation  of  the  limb,  to  which  the  patient  refused  to  submit. 
The  patient  recovered  rapidly,  had  a  useful  limb  on  which  he  was  able  to  walk 
long  distances,  and  was  certainly  alive  nearly  thirty  years  after  the  operation. 
This  remarkable  case  seems  to  have  attracted  little,  if  any,  attention,  and 
indeed  was  not  published  until  1790,  after  Park  of  Liverpool  brought  before 
the  Profession  his  second  successful  case  of  excision  of  the  knee-joint,  which 
occurred  in  1789.  That  Surgeon  had  performed  his  first  operation  of  this 
kind  most  successfully,  as  regarded  utility  of  limb,  in  1781,  apparently  without 
any  knowledge  of  the  operation  that  had  been  done  by  Filkin  nearly  twenty 
years  previously. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by  the 
Moreaus  in  France,  who,  between  the  years  1786  and  1789,  sent  various 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  with  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  almost  complete 
neglect  both  in  this  country  and  abroad  for  a  period  of  nearly  forty  years, 
during  which  time  the  records  of  Surgery  do  not  contain  as  many  cases  in 
which  the  articular  ends  of  bones  were  excised  for  disease.  It  continued  in 
this  languid  state  until  1881,  when  it  received  a  new  and  vigorous  impulse, 


INDICATIONS   FOR   EXCISION.  z^i 

so  far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the 
publication  of  Symes's  essay  on  that  subject,  and  by  the  practice  of  Listen 
some  years  subsequently  at  University  College  Hospital. 

In  1845  these  operations  were  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Fei^gusson ;  and  although  excision  of  the  knee-joint  had  occasionally  been 
practised  by  Syme,  Crampton,  Textor,  Demme,  Heyfelder,  and  others,  it 
was  not  until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that 
it  came  to  be  extensively  practised.  Since  that  period,  the  operation  of 
excision  has  been  applied  to  almost  every  joint  within  reach  of  the  Surgeon's 
knife. 

Before  proceeding  to  discuss  the  different  resections  in  detail,  we  must  endea- 
vour to  lay  down  some  general  rules  for  their  performance  in  those  cases  in 
which  alone  they  are  admissible. 

Indications  for  Excision. — The  excision  of  an  articulation  may  be  prac- 
tised for  the  following  reasons  : — 

1.  As  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  extensively 
diseased,  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it 
be  removed.  Here  a  useful  limb  may  be  secured  by  the  sacrifice  of  the 
diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  ampidation  would  not  bejusti- 
fidble^  excision  may  be  done  in  order  to  hasten  the  cure,  and  thus  to  save  years 
of  suffering  to  the  patient. 

S.  Excision  may  be  done  in  cases  in  which  amputation  is  not  practicable ; 
as  in  some  cases  of  disease  of  the  hip-joint  or  of  the  temporo-maxillary 
articulation. 

4.  As  a  substitute  for  other  and  less  efficient  treatment,  in  order  to  restore  the 
utiUiy  of  a  limb  or  joint ;  as  in  osseous  ankylosis  of  the  elbow,  or  in  fiaulty 
ankylosis  of  the  knee. 

5.  Excision  may  be  required  in  bad  compound  dislocations  and  fractures  into 
joints^  especially  in  gun-shot  injuries  ;  more  particularly  in  those  of  the  head 
of  the  humerus,  and  of  the  bones  entering  into  the  elbow-joint. 

As  a  general  rule  excisions  are  required  only  in  those  cases  in  which  the 
articular  ends  of  the  bones  are  diseased  either  primarily  or  secondarily.  If 
only  the  soft  structures  of  a  joint  be  involved,  it  usually  happens  that,  without 
the  necessity  of  resection  or  operation  of  any  kind,  a  useful  limb  will  result — 
in  the  upper  extremity,  with  fair  mobility  of  the  articulation  ;  in  the  lower, 
with  more  or  less  complete  ankylosis,  sufficient  for  a  fair  basis  of  support.  But 
when  the  constitution  is  very  strumous,  or  the  bones  are  primarily  or  exten- 
sively affected,  we  can  scarcely  expect  that  the  limb  will  recover  to  such  an 
extent  as  to  become  useful. 

In  determining  the  necessity  of  excision  the  circumstances  of  the  patient 
must  be  taken  into  consideration.  Among  the  upper  classes  who  can  enjoy  all 
the  advantages  of  good  food,  change  of  air  and  careful  nursing,  it  is  rarely 
neoeasary  to  excise  a  joint,  and  the  operation  should  never  be  undertaken  till 
prolonged  efibrts  have  been  made  to  obtain  a  cure  by  other  means.  In  hospital- 
practice,  on  the  other  hand,  we  have  to  deal  with  patients  whose  circumstances 
make  it  almost  impossible  for  them  to  receive  the  prolonged  attention  essential 
to  the  recovery  of  a  chronically  diseased  joint,  and  in  them  the  excision  may 
often  with  advantage  be  performed  even  at  an  early  period. 
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Conditions  of  Success. — For  resection  to  ancceed,  the  following  condi- 
tions appear  to  me  to  be  necessary. 

1.  The  disease  should  not  be  too  extensive^  so  that  its  removal  would  entail 
snch  an  amount  of  mutilation  of  the  limb,  as  to  render  it  less  useful  to  the 
patient  than  an  artificial  member  would  be.  This  is  especially  important  in 
the  lower  extremity.  If  the  bones  be  so  extensively  affected  as  to  require  to 
be  considerably  diortened  by  several  inches— a  limb  would  be  left,  which, 
instead  of  serving  as  a  proper  basis  of  support  to  the  patient,  ^would  be  only  a 
useless  incumbrance.  In  the  upper  extremity,  length  and  strength  are  of  less 
consequence  than  in  the  lower  ;  the  preservation  of  the  hand  is  the  chief  thing 
to  aim  at,  and,  if  this  be  effected,  the  bones  may  be  encroached  on  to  a  greater 
extent  than  is  proper  in  the  lower  limb.  ^ 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to  become 
chronic  before  any  operation  is  undertaken  :  for  this  there  are  two  reasons. 
First,  in  the  acute  stage  of  disorganization  of  a  joint,  it  is  not  always  possible 
to  say,  however  unpromising  the  case  may  appear,  whether  ankylosis  may  not 
result,  so  that  as  useful  a  limb  would  be  left  as  could  be  obtained  by  resection. 
And,  secondly,  if  the  joint  be  excised  whilst  acute  and  active  disease  is  going 
on,  inflammation  and  diffuse  suppuration  of  the  medullary  canal  are  liable  to 
set  in — a  condition  very  apt  to  be  followed  by  pyaemia.  In  the  only  fatal 
instances  of  resection  of  the  elbow- joint  that  I  have  witnessed,  death  resulted 
from  this  cause ;  the  operation  having  been  performed  whilst  the  articular 
affection  was  acute. 

8.  The  soft  parts  about  the  joint  must  be  in  a  sufficiently  healthy  stale.  There 
are  two  morbid  conditions  connected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated 
by  sinuses,  and  so  adherent  to  the  bones,  that  an  insufficient  covering  would 
be  left.  Or,  secondly,  the  long-continued  existence  of  strumous  disease  in 
joints  and  bones  may  give  rise  to  great  infiltration  of  the  tissues  around  the 
articulation  with  chronic  inflammatory  products  often  in  a  state  of  fatty  degene- 
ration  or  containing  tubercular  centres  either  caseating  or  softening.  The 
tissues  in  this  state  are  incapable  of  healthy  repair.  Chronic  abscesses  form, 
leaving  sinuses  when  they  discharge  their  contents,  and  the  integuments 
become  blue  and  doughy ;  and  the  soft  parts  around  the  seat  of  operation 
fidl  into  a  state  of  strumous  disorganization,  that  prevents  alike  the  forma- 
tion of  a  false  joint,  osseous  ankylosis,  or  the  healing  of  the  wound,  and 
thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even  though 
this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  be  peculiarly 
loose,  owing  to  softening  and  disorganization  of  ligamentous  and  tendinous 
structures,  excision  is  not  vety  likely  to  succeed,  especially  in  the  ankle  or 
knee. 

4.  Ths  state  of  the  patienFs  constihUion  must  necessarily  influence  the 
Surgeon  materially  in  his  determination  whether  to  resect  or  to  amputate.  If 
the  constitution  be  tolerably  sound,  or  even  if  the  general  health  have  given 
way  as  the  simple  consequence  of  pain,  irritation,  and  continued  discharge, 
resection  will  have  a  fair  prospect  of  success.  In  fact,  when  the  patient  is 
hectic  in  consequence  of  continued  suppuration,  the  removal  of  the  joint  or 
bone  that  mainteins  it  may  be  advantageously  practised.  But  if  the  patient 
is  suffering  from  septic  fever  in  consequence  of  Uie  absorption  of  the  diacharirefl 
from  ill-drained  cavities  opening  on  the  surface  by  narrow  sinuses,  the  operation 
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ifl  likely  to  occasion  osteomyelitis  and  pyssmia,  and  is  not  a  safe  measure  until 
the  constitutional  disturbance  has  been  relieved  by  making  free  incisions, 
and  providing  good  drainage.  These  incisions  should  be  so  placed  as 
not  to  interfere  with  subsequent  excision.  Again,  if  the  constitution 
appear  to  be  very  much  broken  down,  the  patient  being  anaamic,  wasted  or 
cachectic,  especially  if  there  be  an  evening  elevation  of  temperature  with  no 
suppuration  in  the  joint  to  account  for  it,  excision  of  the  larger  joints,  as  the 
knee  and  hip,  is  not  desirable,  as  it  is  very  probable  that  the  patient  is  suffering 
ftom  general  tuberculosis.  If  the  patient  be  very  highly  strumous,  or  decidedly 
phthisical,  there  will  be  little  prospect  of  his  being  able  to  bear  up  through  the 
long  convalescence  that  often  follows  resection.  The  earlier  stages  of  pul- 
monary phthisis,  if  unaccompanied  by  distinct  elevation  of  temperature,  need  not 
be  a  bar  to  the  operation.  In  such  cases  I  have  several  times  had  occasion  to 
observe  that  the  general  health  improved  rapidly  after  removal  of  the  local 
disease.  Extensive  albuminoid  degeneration  of  the  liver  and  other  viscera  is 
always  a  serious  obstacle  to  excision,  although  amputation  may  sometimes  be 
safely  practised. 

5.  The  extremes  of  life  are  unfavoxiarable  to  resections.  In  very  early  child- 
hood, these  operations  are  seldom  necessary  ;  the  natural  processes  usually 
sufficing,  with  very  little  assistance,  to  eliminate  diseased  bone,  and  the  dis- 
organized joints  admitting  readUy  enough  of  ankylosis.  If  the  disease  be  too 
severe  for  this,  it  will  usually  be  found  to  be  associated  with  so  strumous  a 
constitution  as  to  interfere  wiUi  healthy  reparative  action  of  any  kind.  Another 
serious  objection  to  these  operations  in  young  children  is  that,  should  the 
epiphyses  be  removed,  the  development  of  the  limb  will  be  to  a  great  extent 
arrested.  At  advanced  periods  of  life,  destructive  joint-disease  is  not  very 
common,  and  when  it  does  happen,  it  is  generally  in  constitutions  not  fitted 
to  stand  up  against  the  prolonged  drain  consequent  on  these  operations.  It 
is  at  the  early  adult  age,  when  the  diseases  most  frequently  occur  that  render 
resections  necessary,  that  these  operations  are  best  borne. 

B£PAiR  AFTER  Ex'cisiON. — The  modc  of  repair  after  resection  differs 
according  to  the  circumstances  of  the  operation. 

When,  as  very  commonly  happens  in  cases  of  necrosis,  the  periosteum, 
thickened,  infiltrated,  and  loosened,  can  readily  be  detached,  or,  indeed,  is 
already  separated,  without  injury  to  itself,  from  the  dead  bone,  reproduction  of 
new  osseous  tissue  to  a  very  considerable  extent  may  be  expected.  My  own 
observations  on  the  fibula,  tibia,  and  ulna,  and  those  of  Oilier  and  Maisonneuve, 
prove  the  importance  of  the  periosteum  as  an  organ  of  repair  after  the  extrac- 
tion of  a  dead  shaft  or  bone  from  within  it.  Bepair  in  this  way  is,  I  believe, 
chiefly  to  be  looked  for  in  the  shafts  of  the  long  bones ;  although  some 
Sturgeons,  as  Annandale  of  Edinburgh,  have  described  the  os  calcis  as  having 
been  reproduced  after  subperiosteal  excision.  The  remarkable  osteogenetic 
properties  possessed  by  the  periosteum  have  been  fully  and  conclusively  esta- 
blished by  the  experiments  and  observations  of  Oilier.  He  has  shown  that  a 
bone  is  much  more  rapidly  and  perfectly  reproduced  after  removal,  if  the 
periosteum  be  left,  than  if  it  be  removed,  and  he  states  that  the  osteogenetic 
properties  of  this  membrane  are  greater  in  the  long  than  in  the  short  bones. 
He  is  of  opinion  also  that  resections  performed  by  the  subperiosteal  method 
leave  better  results,  so  far  as  the  shape  and  formation  of  the  new  joint  are 
concerned,  than  if  this  membrane  be  sacrificed.    These  observations,  indeed 
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ooncluBivelj  establish  the  importance  of  making  in  all  cases  every  effort  to 
preserve  the  periosteom  during  a  resection. 

When  a  short  bone,  as  the  os  calcis,  has  been  entirely  removed,  with  its 
periosteum  attached,  it  is  never  of  course  regenerated,  but  its  place  is  occupied 
by  a  thick,  firm,  fibrous  cicatrix. 

In  some  cases  in  which  a  considerable  portion  of  the  diaphysis  of  a  long 
bone  is  taken  away,  repair  may  be  imperfectly  accomplished  owing  to  slough- 
ing of  the  periosteum.  In  a  case  of  this  kind  in  which  two-thirds  of  the 
shaft  of  the  humerus  was  lost.  Macewen  succeeded  in  obtaining  complete 
restoration  by  transplantation  of  small  fragments  of  bone  obtained  from  the 
wedge-shaped  pieces  cut  out  of  different  patients  for  the  cure  of  rickety  curves 
in  the  tibia.  The  fragments  measured  about  two-fifths  of  an  inch  in  length 
and  thickness,  and  the  operation  was  performed  with  antiseptic  precautions. 
This  ingenious  mode  of  treatment  certainly  deserves  a  further  trial. 

When  a  joint  has  been  excised,  either  osseous  or  ligamentous  ankylosis  may 
take  place  or  a  false  joint  may  be  formed,  and  the  Surgeon  should  endeavour 
to  secure  the  form  of  union  most  suitable  to  the  case.  Thus,  when  the  knee 
has  been  excised,  as  a  sound  and  firm  limb  is  desirable,  osseous  ankylosis 
should,  if  possible,  be  brought  about ;  whilst  in  the  upper  extremity  mobility 
is  of  more  importance  than  strength,  and  we  consequently  aim  at  obtaining 
firm  fibrous  ankylosis,  allowing  of  some  mobility  at  the  wrist  and  a  false  joint 
at  the  elbow.  In  fibrous  ankylosis,  the  opposed  bony  surfaces  are  united  to 
each  other  by  dense  fibrous  tissue.  In  a  false  joint  the  ends  of  the  bones 
become  rounded  and  covered  by  a  layer  of  fibroid  tissue  almost  resembling 
cartilage  in  density  and  smoothness,  and  are  united  by  a  capsule  of  fibrous 
tissue  resembling  normal  ligaments  in  structure.  The  inner  surface  of  this 
capsule  is  smooth  and  imperfectly  covered  by  flattened  cells,  and  thus  some- 
what resembles  a  synovial  membrane,  but  the  cavity  is  moistened  with  serous 
fluid  such  as  is  found  in  false  burssB  and  not  true  synovia.  The  muscles  that 
are  naturally  connected  with  the  articular  ends  that  have  been  removed  form 
new  attachments  to  the  bones  either  directly  or  by  means  of  the  fibrous  cap- 
sule of  the  false  joint. 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and  conse- 
quently of  the  whole  limb  on  which  an  operation  of  excision  has  been 
performed,  is  one  of  great  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a  bone  is  carried  on  chiefly  through  the 
medium  of  the  layer  of  cartilage  by  which  the  epiphysis  is  attached  to  the 
shaft,  and  which  does  not  become  ossified  until  the  bone  has  attained  its  full 
length.  It  has  further  been  pointed  out  by  Humphry,  that  the  two  epiphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development, 
that  which  unites  last  taking  the  greater  part.  Thus  the  upper  epiphysis  in 
the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and  femur,  are  the 
more  important  in  this  respect.  If,  therefore,  in  an  excision  practised  on  a 
growing  child,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone  will  be  arrested  proportionately  to  the  share  that  the  epiphyf^is 
which  is  removed  takes  in  the  development  of  the  bone.  And  if  that  epiphysis 
on  which  the  length  of  the  bone  is  chiefly  dependent,  be  removed,— as  for 
instance,  the  upper  epiphysis  of  the  tibia  and  humerus,  or  the  lower  epiphysia 
of  the  thigh-bone — the  development  of  the  limb  will  be  very  considerably 
interfered  with. 
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In  the  adult,  after  ossification  is  completed,  the  epiphysis  loses  its  import- 
ance as  an  organ  of  growth ;  and  may  be  removed,  if  necessary,  without 
interfering  with  the  subsequent  length  of  the  limb,  except  to  the  extent  of  its 
removal. 

Instruments. — The  instruments  required  for  resection  are  of  a  somewhat 
varied  character :  strong  scalpels  and  bistouries,  straight  and  sharp-pointed. 
In  addition  to  these  I  have  found  a  strong-backed,  probe-pointed  bistoury  with 
a  limited  cutting  edge,  of  great  utility  in  clearing  the  bones.  Periosteal 
elevators  of  various  forms  are  necessary  if  the  operation  is  to  be  performed 
subperiosteally.  The  pliers  should  be  of  various  sizes  and  shapes  (Figs.  508  to 
511),  and  gouges  will  be  found  useful  for  scooping  out  suspicious  patches  on 
the  cut  osseous  surfaces.  For  ordinary  purposes,  a  small  broad  amputating 
saw  will  be  found  the  most  convenient  instrument  for  dividing  the  bones  ;  but 
in  some  cases  a  narrow  keyhole  saw,  or  that  introduced  by  Butcher  (Fig.  583) , 


Fig.  53S.— Butdier'H  Bftw. 

will  answer  best.  The  last-named  instrument  is  especially  useful  when  it  is 
intended  to  cut  the  bone  obliquely,  or  when  the  space  is  limited  ;  for,  as  the 
blade  is  narrow  and  its  angle  can  be  changed  at  pleasure,  any  required  direc- 
tion can  be  communicated  to  the  cut.  I  ahnost  invariably  use  it  in  preference 
to  all  others  in  resections.  But  some  Surgeons  prefer,  especially  in  resection 
of  the  knee-joint,  a  short  and  vety  broad-bladed  saw,  the  blade  being  of 
breadth  greater  than  the  whole  thickness  of  the  bone  to  be  divided.  The 
chain-taw  is  perhaps  not  used  so  frequently  as  it  might  be. 

Operation. — ^The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections ;  but  there  are  some  general  roles  that  may  be  laid  down 
aa  applicable  to  all  cases. 

1.  The  incidons  through  the  soft  parts  should  be  sufficiently  free  to  expose 
thoroughly  the  bones  to  be  removed.  By  making  them,  as  far  as  practicable, 
paraUel  to  tendons,  blood-vessels,  and  nerves,  parts  of  importance  may  readily 
be  avoided 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge  may  be 
applied  to  any  carious  cavities  or  patches  that  appear  upon  the  surface  of  the 
fr^iUy-cat  bone  ;  and,  in  this  way,  shortening  of  the  bone  by  the  saw  may  be 
materially  avoided. 

8.  In  yoong  children  the  epiphysis  should,  if  possible,  not  be  entirely  re- 
moved, as  it  is  on  the  growth  of  this  portion  of  bone,  or  rather  on  that  of  the 
epiphyseal  cartilaginous  layer  adjoining  the  shaft,  that  increase  in  length  of 
the  bone  is  mainly  dependent. 
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4.  In  adults  in  whom  the  bone  has  attained  its  full  length,  the  epiphysis 
may  be  more  freely  removed,  if  necessary.  But  the  shaft  should  not  be 
encroached  upon  if  it  can  be  possibly  avoided,  and  especial  care  should  be 
taken  not  to  open  the  medullary  canal. 

5.  The  periosteum  should  be  carefully  preserved,  being  stripped  off  the  bone 
where  it  is  thickened  and  loosened,  and  manipulated  very  gently,  so  that  its 
vitality  may  be  impaired  as  little  as  possible. 

6.  It  is  of  great  importance  not  to  confound  bone  softened  by  inflammation, 
but  otherwise  healthy,  or  roughened  by  the  growth  of  osteophytes,  with  that 
which  is  carious  or  necrosed. 

7.  Skin,  however  redundant,  should  seldom  if  ever  be  cut  away.  The  flaps, 
at  first  too  large,  soon  shrink  down  to  a  proper  size,  and,  if  trimmed,  are  very 
apt  to  become  too  scanty. 

8.  In  cases  of  ordinary  white  swelling,  the  pulpy  granulation-tissue  occupy- 
ing the  site  of  the  synovial  membrane  should  be  removed  as  thoroughly  as 
possible,  partly  by  scraping  with  a  sharp  spoon  and  partly  by  forceps  and 
scissors. 

9*  After  the  operation,  if  the  skin  were  previously  unbroken,  the  wound 
may  be  treated  by  any  of  the  antiseptic  methods  already  described  in  the 
chapter  on  Wounds,  the  edges  being  brought  together  as  accurately  as  pos- 
sible and  proper  provision  made  for  drainage  by  the  insertion  of  tubes.  If 
sinuses  exist  and  the  discharges  are  not  aseptic  at  the  time  of  the  operation, 
an  attempt  should  be  made  thoroughly  to  disinfect  the  wound.  For  this 
purpose  the  sinuses  should  be  scraped  with  a  sharp  spoon  and  afterwards 
syringed  through  with  a  solution  of  chloride  of  zinc  (gr.  xx.  to.  Jj.)  or  tincture 
of  iodine  (5ij.  to  Oij.).  The  whole  wound  should  also  be  washed  with  the 
same  solution,  and  afterwards  treated  by  some  antiseptic  method.  Thorough 
drainage  and  antiseptic  treatment  have  of  late  years  greatly  diminished  the 
death-rate  of  excisions  in  general,  and  especially  of  the  knee.  After  the 
dressing  is  applied,  the  limb  must  be  placed  on  a  pillow  or  a  well-padded 
splint  according  to  the  joint  operated  on.  As  healing  progresses,  great 
attention  must  be  paid  to  position. 

10.  The  constitutional  after-treatment  should  be  nourishing  or  stimulating. 
Ab  there  may  be  a  great  drain  on  the  system  should  profiise  suppuration  set 
in,  and  a  prolonged  confinement  to  bed,  the  strength  must  be  kept  up  under 
it  by  good  diet.  These  operations  are  always  serious ;  in  many  cases  folly  as 
mach  so  as  the  amputation  of  a  corresponding  part,  or  even  more  so,  owing 
to  the  large  wound  that  is  often  inflicted  in  the  more  extensive  division  of  the 
bones ;  to  the  necessity  of  making  the  incisions  in  the  midst  of  diseased  or 
injured  structures ;  and  to  the  more  prolonged  character  of  the  after-treat- 
ment. 

11.  Should  caries  or  necrosis  return  after  the  operation,  secondary  r$$9cHtm 
may  be  required.  This  I  have  done  successfully  at  the  hip,  shoulder,  and 
elbow-joints.  In  the  elbow,  in  one  case  I  performed  a  third  resection  with 
perfect  success ;  the  two  previous  operations,  which  had  been  performed  by 
other  and  different  Surgeons,  having  failed.  The  success  of  these  secondary 
resections  will  necessarily  be  greatly  dependent  on  the  possibility  of  establish- 
ing an  improved  state  of  the  patient's  constitution. 
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The  whole  of  the  upper  extremity  is  subsenrient  to  the  hand.  It  is  to 
render  this  more  widely  useful  as  an  organ  of  prehension  and  of  touch  that  the 
shoulder^  the  elbow,  and  the  wrist-joints  are  endowed  with  varied  and  extensive 
movements.  But  the  movements  of  each  one  of  these  joints  so  supplement 
those  of  the  others,  that  any  one  articulation  may  be  removed,  and  yet  the 
limb  be  left  with  a  sufScient  range  and  variety  of  movements  to  render  the 
hand  useful  for  all  the  ordinary  purposes  of  life.  The  limb  may  be  shortened, 
and  it  may  be  weakened ;  and  yet,  if  sufficient  length  and  strength  be  left  to 
enable  the  individual  to  use  his  hand,  an  immense  gain  will  result.  The  limb 
without  the  hand  would  be  a  comparatively  useless  appendage.  The  hand  left 
in  its  integrity  is  useful  in  a  great  variety  of  ways,  however  mutilated  the 
other  parts  of  the  upper  extremity  may  be.  Hence,  provided  the  Surgeon  can 
save  the  hand,  he  need  not  hesitate  to  sacrifice  other  portions  of  the  limb ;  and 
the  shoulder,  elbow,  or  wrist,  may  be  removed,  and  the  patient  left  in  the 
possession  of  a  most  useful  and  efficient  member;  shortened,  it  is  true,  and  to 
a  certain  extent  curtailed  in  its  movements,  but  possessing  all  the  delicate  and 
intricate  motions  of  the  hand  in  full  perfection  and  freedom. 

SnouLDER-JODfT. — Excisiou  of  the  shoulder-joint  may  be  required  for  two 
conditions  :  1.  Disease,  and  2.  Compound  and  Comminuted  Fracture  of  the 
articulation. 

!•  Szoision  for  Disease. — For  disease,  excision  is  not  so  commonly 
required  in  this  as  in  many  other  articulations  ;  primary  disease  of  the  soft 
articular  structures  of  this  joint  not  being  very  frequent,  and,  when  it  happens, 
usually  terminating  in  fibrous  ankylosis,  without  suppuration.  When  carious 
and  necrosed  bones  are  met  with  about  the  shoulder,  it  will  firequently  be 
found  that  the  coracoid  or  acromion  processes,  or  the  scapular  spine,  are 
at  fault  rather  than  the  osseous  structures  of  the  joint  itself.  In  some  cases 
a  small  sequestrum  lying  in  a  carious  cavity  in  the  head  of  the  humerus  may 
be  removed  by  slitting  up  sinuses,  without  the  necessity  of  excising  the  head 
of  the  bone. 

When  excision  is  required  for  disease  of  the  shoulder-joint,  it  is  usually  for 
caries  commencing  in  the  head  of  the  humerus,  especially  in  children  and  young 
adults.  In  these  cases  it  will  be  usually  found  that  the  glenoid  cavity  is 
aflfected  secondarily,  and  to  so  limited  an  extent  that  it  readily  recovers  when 
the  irritation  caused  by  the  friction  of  the  head  of  the  humerus  against  it  is 
removed.  Although  in  sarcomata  of  the  upper  end  of  the  humerus  excision 
has  been  practised,  this  operation  is  not  usually  advisable  in  such  cases. 
Bickersteth  has  successfully  removed  the  head  of  the  humerus  for  exostosis. 
In  cases  of  intracapsular  fracture  through  the  neck  of  the  humerus,  with 
detachment  of  the  head  of  the  bone,  disorganization  of  the  joint  has 
resnited.  This  has  been  laid  open,  and  the  loose  head  of  the  bone  removed 
in  two  instances  by  Brainard  of  Chicago  ;  the  patients  recovering  with  useful 
limbs. 

Opevatioa. — Partial  Szciaioii  of  the  head  of  the  humerus  in  some  cases 
of  caries  has  been  practised  by  slitting  up  sinuses  and  the  application  of  the 
gouge  or  sharp  spoon  to  the  diseased  osseous  surface.  Occasionally,  as  in  cases 
reported  by  Fergusson  and  Sedillot,  these  operations  have  been  attended  by 
successful  results.    But  not  unfrequently  they  &il  in  effecting  a  cure,  the 
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diseafie  extending,  and  the  sinuses  not  healing,  so  that  eventually  excision  of 
the  whole  of  the  diseased  head  of  the  bone  has  been  required. 

Oomplttta  Excision  of  the  head  of  the  humerus  is  the  operation  usually 
required.  It  may  be  practised  in  several  diflferent  ways — the  lines  of  incision 
through  the  soft  parts  being  varied  according  to  the  conditions  of  the  case. 
They  are  most  commonly  made  on  the  front  or  outer  side  of  the  joint  through 
the  deltoid  muscle,  but  in  exceptional  cases  the  head  of  the  bone  may  be 
removed  from  behind.  Excision  may  be  performed  by  the  single  longitudinal 
or  its  modifications  the  T  or  T-shaped  incision,  or  by  a  U-shaped  incision  or 
flap-operation. 

The  operation  by  the  single  longitudinal  incision  may  be  performed  as  follows. 
The  patient  lying  on  his  back,  with  his  shoulder  slightly  projecting  over  the 
edge  of  the  table,  the  Surgeon  enters  the  knife  to  the  outside  and  above  the 
coracoid  process,  about  half  an  inch  below  the  clavicle,  and  carries  it  directly 
downwards  for  from  three  to  four  inches,  stopping  immediately  above  the 
insertion  of  the  pectoralis  major.    The  first  incision  should  divide  the  skin  and 
fat,  and  pass  through  the  anterior  fibres  of  the  deltoid^so  that  when  the  wound 
is  held  open  the  capsule  of  the  shoulder-joint  comes  into  view.    This  incision 
is  immediately  external  to  the  cephalic  vein,  which  should  not  be  wounded,  and 
divides  no  important  artery  or  nerve.    The  wound  being  now  held  open  with 
blunt  hooks  or  copper  spatulas  (Fig.  534),  the  bicipital  groove  should  be  felt 
for  between  the  great  and  small  tuberosities  of  the  humerus.    A  longitudinal 
incision  is  then  made  firmly  on  to  the  bone  along  the  inner  side  of  the  groove, 
dividing  the  periosteum  covering  the  head  of  the  bone,  and  the  capsule  as  far 
as  the  margin  of  the  glenoid  cavity.    If  the  long  tendon  of  the  biceps  be  still 
undestroyed  by  the  disease  it  must  be  turned  out  of  the  groove  and  held  to  the 
outer  side  in  a  blunt  hook.    The  assistant  then  rotates  the  arm  forcibly  out- 
wards, so  as  to  bring  the  small  tuberosity  well  into  the  wound,  and  the  Burgeon 
separates  the  tendon  of  the  subscapularis  and  the  periosteum  from  the  bone 
with  a  periosteal  elevator.    In  most  cases  of  disease  of  the  joint  this  can  be 
done  without  great  difficulty,  as  the  adhesion  of  the  tendon  to  the  bone  is 
loosened  by  the  inflammation.    Should  the  adhesion  of  the  tendon  be  too  firm 
to  allow  of  its  being  stripped  off  with  the  elevator  the  knife  must  be  used,  but 
care  should  be  taken  to  shave  the  capsule  off  in  such  a  way  as,  if  possible,  to 
leave  it  still  connected  with  the  periosteum  covering  the  upper  part  of  the 
humerus.    The  arm  then  being  rotated  inwards,  and  the  limb  allowed  to  fall 
over  the  edge  of  the  table,  the  three  muscles  inserted  into  the  great  tuberosity 
are  separated  from  the  bone  in  the  same  way  as  the  subscapularis.    During  this 
part  of  the  operation  the  biceps  tendon  must  be  drawn  to  the  inner  side  with  a 
blunt  hook.    The  assistant  then  forces  the  head  of  the  bone  up  into  the  wound 
whilst  the  Sursreon  separates  the  posterior  part  of  the  capsule  with  an  elevator, 
leaving  it  attached,  if  possible,  to  the  periosteum  below.    He  now  takes  the 
limb  in  his  own  hands,  and  having  the  soft  parts  well  retracted  he  pushes  the 
head  of  the  bone  out  of  the  wound  so  as  to  allow  the  easy  application  of  the 
saw  by  which  it  is  removed.    Should  the  parts  around  the  head  of  the  bone  lie 
thickened,  and  unyielding,  more  space  may  be  gained  bj  making  a  short  cross 
cut  at  the  upper  end  of  the  longitudinal  incision,  and  thus  converting  it  into  a 
modification  of  th6  T  or  T.    By  this  method  of  operating,  the  posterior  cir- 
cumflex artery  and  the  ciroumflex  nerve  are  not  divided,  and  but  few  resseh 
will  be  found  to  require  ligature.    The  fibres  of  the  deltoid  are  little  interfered 
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with,  and  if  the  incision  be  not  carried  too  low,  the  insertion  of  the  pectoralis 
major  wiil  be  at  most  only  partiallj  cut  throngh.  It  is  reconuneaded  by 
some  Sni^eona  to  make  a  small  opening  behind  through  which  a  drainage- 
tube  can  be  passed,  emerging  a  little  below  the  acromion.  In  doing  this  care 
must  be  taken  to  keep  veU  above  the  posterior  circumflex  artery.  By  this 
means  draio^e  is  certainty  facilitated,  and  the  healing  of  the  anterior  wonnd 
ia  hastened. 

%ould  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
amputation  of  the  limb,  this  may  readily  be  done,  as  has  been  sug^sted  by 
•Spenoe  of  Ediuboi^h,  by  carrying  the  knife  round  the  inner  side  of  the  limb, 
and  so  detaching  the  member,  with  due  attention  to  those  points  in  connection 
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with  the  axillary  artery  that  have  been  described  at  p,  74,  vol.  I.  The  result, 
as  seen  by  the  annexed  drawing  (Fig.  535),  is  very  satisfactory. 

The  tUiptital  operation  of  excision  may  be  performed  in  the  following  way. 
A  curved  incision  is  made,  commencing  at  the  posterior  part  of  the  acromion, 
reaching  downwards  to  the  inscTtion  of  the  deltoid,  and  terminating  at  the 
outer  aide  of  the  coracoid  procesB.  By  a  few  touches  of  the  scalpel,  a  large 
flap  composed  of  the  deltoid  muscle  may  thus  be  raised,  and  the  diseased 
srticulstion  fully  exposed.  As  in  the  operation  just  described,  an  attempt 
should  be  made  to  save  the  capsule  and  maintain  its  connection  with  the 
periosteum.  For  this  purpose  a  longitudinal  incision  should  be  made  through 
the  capsule,  and  it  should  be  stripped  off  with  the  tendons  and  periosteum  by 
raeaiu  of  the  periosteal  elevator,  aided  by  the  knife  when  necessary.  The  head 
being  pushed  out  may  then  be  removed  with  a  narrow  saw.  The  shaft  of  the 
humerus  should  be  encroached  upon  as  little  as  possible,  so  that  the  arm  may 
not  be  shortened  more  than  is  ueoessaty. 

After  the  removal  of  the  head  of  the  bone,  the  glenoid  cavity  must  be 
examioed.  If  this  be  merely  superficially  canons  it  may  be  let  alone,  bat 
afaoald  it  be  more  deeply  diseased,  with  cavities  hollowed  out  in  it,  perhaps 
omtaining  sequestra,  the  diseased  part  must  be  removed  by  means  of  gouge- 
forceps  and  the  gouge,  care  being  talcen  that  all  diseased  bone  is  thoroughly 
scooped  away.  After  the  operation,  the  flap  most  be  laid  down  and  retained 
in  position  by  sntnies,  and  a  drainage-tube  inserted  behind. 
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When  the  sinnses  open  entirely  behind  it  is  possible  to  excise  the  jomt  b; 
an  incision  made  through  the  posterior  fibres  of  the  deltoid,  commencing 
immediately  below  the  root  of  the  acromion,  and  carried  downwards  for 
an  inch  and  a  half  or  two  inches,  bnt  not  so  low  as  to  endanger  the  cir- 
cumflex nerve  and  artery.  The  space  thns  obtained  is  limited,  and  does  not 
allow  of  a  methodical  sub-perioeteal  excision  being  performed  as  above  described, 
but  in  most  cases  the  capsnle  is  softened  by  the  disease,  and  the  adhesion  of 
the  tendons  so  far  loosened  that  there  is  no  difficulty  in  forcing  the  head  of 


Fig.  UO.— Eictalon  of  ShoDliltt-loiDt.    EUlpUcal  Incision. 

the  bone  ont  of  the  wound.  This  operation  was  perfomied  with  the  be«t 
reenlts  a  few  yean  ago  by  Christopher  Heath  in  University  College  Hospit^. 

After  excision  of  the  joint,  the  arm  mnst  be  well  supported  in  a  sling,  the 
elbow  especially  being  raised.  A  pad  should  be  placed  in  the  axilla  to  prevent 
the  tendency  of  the  pectoralia  major,  teres  major,  and  latissimns  dorsi  to  dnw 
the  arm  inwards.  The  union,  which  is  by  granulation,  is  naually  slow,  and 
must  be  conducted  on  ordinaiy  principles. 

EesulL — The  shoulder-joint  in  its  normid  condition  possesaea  five  distinct 
movements :  1.  Rotation ;  2.  Abduction  and  Elevation ;  8.  Adduction  ;  i  and 
6,  movements  in  the  antero-posterior  direction.  These  movements  vary 
grestly  in  importance  in  the  course  of  the  ordinaiy  affiurs  of  life.  The  mc6t 
nsefhl  are  those  of  abduction,  and  the  two  in  the  antero-posterior  direction. 
These  are  requisite  in  all  ordinary  trades  and  for  the  guidance  of  the  hand  in 
most  of  the  common  occupations  of  hfe.  The  movements  of  eleration  ar« 
seldom  required,  except  by  those  who  follow  climbing  occupations,  as  saJlora, 
bricklayers,  &c  Now  the  mode  of  performing  the  operation,  as  well  »■ 
the  operation  itselT,  will  materially  influence  these  different  movements. 
Thus,  if  the  deltoid  be  cut  completely  across  by  an  clhptical  incision,  the 
power  of  abduction  of  the  arm  and  of  its  elevation,  will  be  permanently  knt. 
If  iu  fibres  be  merely  split  by  a  longitudinal  incision  (Fig.  534),  they  may  be 
preserved  or  r^ned  in  great  part.    The  movemeuU  of  rotation,  4c,  which 
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are  dependent  on  the  actions  of  the  muscles  that  are  inserted  into  the  tuber- 
osities of  the  humeiiiB,  are  usually  permanently  lost ;  for  in  all  cases  of  caries 
of  the  head  of  the  humerus  requiring  excision,  the  Surgeon  will  find  it  neces- 
sary to  saw  through  the  bone  below  the  tuberosities — in  its  surgical,  and  not 
in  its  anatomical  neck.  Hence  the  connection  of  the  supra-spinatus,  infra- 
spinatus, and  teres  minor,  and  the  subscapularis  to  the  bone  will  all  be 
separated.  Should  the  Surgeon  succeed  however  in  maintaining  the  connection 
of  the  capsule  of  the  joint  and  the  tendons  with  the  periosteum  by  adopting  the 
snb-periosteal  method  of  operating  above  described,  the  divided  tendons  may 
form  new  attachments  to  the  humerus,  and  the  muscles  retain  their  functions 
in  a  greater  or  less  degree.  Those  muscles  which  adduct  and  which  give  the 
antero-posterior  movements,  viz.,  the  coraco-brachialis,  the  biceps,  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major,  will  all  be  preserved  in  their  integrity ; 
and  hence  it  is  that  the  arm,  after  this  excision,  is  capable  of  guiding  the  hand 
in  BO  great  a  variety  of  useful  under-handed  movements.  In  the  case  of  a 
man  whose  shoulder- joint  I  removed  many  years  ago,  I  last  saw  the  patient 
about  fifteen  years  after  the  operation  had  been  performed,  and  then  found 
that  the  upper  end  of  the  humerus  had  been  drawn  up  underneath  and  between 
the  acromion  and  ooracoid  processes,  where  a  false  joint  had  formed.  The  arm 
was  extremely  useful,  and  all  the  parts  below  the  elbow  were  well  developed. 
The  upper  arm  was  shortened  by  two  and  a  half  inches. 

Excision  of  the  shoulder- joint  is  on  the  whole  a  very  successful  operation, 
as  regards  life  as  well  as  limb.  Hodges  has  collected  50  cases  of  excision  of 
the  head  of  the  humenus  for  disease :  of  these,  8  died  and  42  recovered  from 
the  operation.  Of  these  8  deaths,  8  only  occurred  before  the  third  month, 
and  3  were  from  phthisis.  In  2  only  of  the  cases  did  the  deaths  appear  to 
have  been  directly  occasioned  by  the  operation.  In  but  17  of  these  50  cases 
was  the  glenoid  cavity  interfered  with ;  but  it  is  a  remarkable  circumstance 
that  in  no  fewer  than  7  out  of  the  8  fatal  cases  this  cavity  was  diseased,  and 
required  either  gouging,  excising,  or  cauterisation.  Thus  it  would  appear  that 
the  chance  of  a  fatal  termination  is  greatly  increased  by  the  implication  of  the 
glenoid  cavity. 

2.  Throtrion  fat  Compoiind  aad  Ck>Buniimted  Fraetmre. — ^When  exci- 
sion of  the  shoulder-joint  is  required  for  compound  and  comminuted  fracture 
ftom  gun-shot  injury,  the  operation  is  of  a  less  formal  character.  The  bullet- 
holes  must  be  laid  fi^ly  open  in  a  longitudinal  direction,  or  the  deltoid  even 
cot  acrofls  at  its  superior  attachment,  all  loose  splinters  removed,  and  the 
ragged  and  spiculated  ends  of  bone  cut  off  with  pliers  or  narrow  saw ;  especial 
care  being  taken  in  manipulating  towards  the  inner  and  under  sides  of  the 
joint,  in  the  vicinity  of  the  plexus  of  nerves  and  large  vessels.  Without  going 
hack  to  the  eariier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the 
latter  part  of  the  last  centuiy,  who  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 
demonstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
amputation  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
and  nerves  are  intact.  Hodges  states  that  in  96  recorded  cases  from  all 
sources  there  were  25  deaths,  or  a  mortality  of  26  per  cent.  But  in  the 
Crimean  war  the  result  was  much  more  satisfactory.  Thus  Baudcns  relates 
14  cases  occurring  in  the  Crimea,  with  only  1  death ;  and  in  the  British 
army,  of  14  cases,  12  recovered ;  whilst  of  60  amputations  at  the  shoulder- 
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joint  19  were  fatal.  In  the  American  war,  the  mortality  in  575  cases  of 
excision  of  the  shoulder-joint  was  at  the  rate  of  32'5  per  cent.  Primary 
excisions  were  more  successful  than  secondaiy  :  the  percentage  of  mortality  in 
the  former  (252  in  number)  being  23-3,  and  in  the  secondaiy  (898  in  number) 
38-6. 

Excisiox  OF  THE  ScAPULA,  partial  or  complete,  may  be  required  for  caries, 
necrosis,  or  tumour  of  that  bone.  Caries  and  necrosis  do  not  very  oonmionly 
affect  the  scapula  primarily.  When  the  bone  becomes  the  seat  of  these 
diseases,  it  will  generally  be  found  that  the  acromion  and  the  spine  are  the 
parts  affected.  In  such  cases  the  progress  of  disease  is  usually  very  slow,  and 
it  will  generally  be  found  that  the  carious  bone  may  be  effectually  gouged  out, 
or  the  sequestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  the 
diseased  osseous  surface  by  irr^ular  and  informal  operations.  The  whole 
bone  has,  however,  become  affected  by  necrosis,  dry  caries,  and  chronic  inflam- 
mation to  an  incurable  extent.  In  two  instances  the  whole  bone  has  been 
excised  for  disease  of  this  kind  following  amputation  at  the  shoulder-joint  for 
caries  of  the  humerus.  The  operators  were  Rigaud  of  Strasburg,  and  Fergusson. 
Both  cases  did  well. 

The  preservation  of  the  arm  after  removal  of  the  scapula  is  a  matter  of  very 
considerable  importance.  The  Surgeon  who  first  ventured  on  the  bold  opera- 
tion of  SemoTal  of  th*  Whol«  Soapnla  was  Gumming,  in  1808.  Gaetani 
Bey,  in  1830,  first  amputated  the  arm  and  then  proceeded  to  extirpate  the 
shoulder-blade.  In  1819  Listen  removed  the  whole  of  the  upper  two-thirds 
of  the  scapula  from  a  lad  without  sacrificing  the  arm.  In  1828  Luke  removed 
nearly  the  whole  of  the  scapula  from  a  girl  of  fourteen  for  malignant  disease, 
sawing  across  the  bone  through  its  neck  and  the  root  of  the  acromion,  and 
thus  leaving  the  glenoid  cavity  and  the  acromion  process.  Hayman,  Janson, 
Wiitser,  and  Textor  have  all  performed  similar  operations,  remonng  the 
greater  part  of  the  bone,  but  leaving  the  glenoid  cavity  and  more  or  less  of 
Uie  parts  above  the  spine.  In  1887  Mussey  (U.S.)  excised  the  whole  of  the 
scapula  and  the  clavicle  for  an  enormous  osteo-sarcoma ;  the  patient,  a  man, 
was,  according  to  Gross,  in  excellent  health  fifteen  years  alter  this  operation. 
In  1850  Gross  removed  the  whole  of  the  scapula,  with  the  exception  of  the 
glenoid  canty,  by  sawing  through  the  neck  of  the  bone,  for  an  osteo-sarcoma 
weighing  seven  pounds.  Indeed,  the  American  Surgeons  have  distinguished 
themselves  highly  in  this  department  of  surgery.  Thus,  in  1888,  McClellan 
removed  the  whole  of  the  scapula  with  the  clavicle  for  a  soft  sarcoma,  but  Uie 
patient  died.  In  two  cases  Gilbert  (U.S.)  removed  the  scapula,  half  of  the 
cla\icle,  and  the  upper  extremity,  one  patient  living  a  week,  the  other  three 
months,  after  the  operation.  In  1845  Mussey  successfully  operated  by  the 
removal  of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  upper  extremity. 
In  the  case  of  Gross,  the  only  portion  of  the  scapula  left  attached  to  the  upper 
extremity  was  the  glenoid  cavity.  In  1856  Syme  went  a  step  farther  in  thia 
direction,  and,  by  disarticulating  the  bone  instead  of  sawing  through  its  neck« 
removed  the  scapula  with  all  ite  processes  entire  from  a  woman  seventy  years 
of  age,  also  leaving  the  arm  untouched.  Since  that  period  complete  removal 
of  the  scapula,  leaving  the  arm  untouched,  has  been  done  several  times  by 
Syme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  Heath,  and  others.  The  arm 
so  left  becomes  useful,  capable  of  performing  all  the  underhand  movements  and 
of  lifting  considerable  weights  ;   and  it  may  now   be  looked  upon  as  au 
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established  rule  in  surgery  that  it  should  never  be  removed  unless  it  be  the 
seat  also  of  disease^  rendering  necessary  that  addition  to  the  excision  of  the 
scapula.  Fergusson  preferred  sawing  through  the  root  of  the  acromion  to  dis- 
articulating that  process,  so  as  to  give  greater  roundness  to  the  shoulder  and  to 
preserve  the  attachment  of  the  trapezius. 

Partial  Sacoisioii  of  the  Seapula  has  usually  been  practised  for  tumours 
of  that  bone.  The  extent  of  bone  requiring  excision  will  necessarily  vary 
greatly  according  to  the  size  and  character  of  the  tumour,  and  the  severity  of 
the  operation  will  mainly  depend  upon  whether  it  is  the  upper  or  the  lower 
portion  of  the  bone  that  is  the  seat  of  disease.  When  the  tumour  is  situated 
towards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a  crucial  or  T-shaped 
incision,  and  the  body  of  the  bone  sawn  through  transversely  below  its  neck 
and  spine.  In  such  cases  the  haemorrhage  need  not  be  very  great,  as  the  main 
trunk  of  the  subscapular  artery,  or  even  the  dorsal  artery  of  the  scapula,  is  not 
necessarily  divided.  If  the  tumour  spring  from  and  be  connected  with  the 
spine  and  acromion,  only  projecting  forwards  over  the  shoulder  and  leaving  the 
rest  of  the  bone  sound,  and  the  joint  unaffected,  it  may  be  freely  exposed,  the 
spine  of  the  scapula  sawn  or  cut  across  with  pliers,  and  the  mass  turned  off 
from  the  point  of  the  shoulder,  without  injury  to  the  articulation  or  the  impU- 
cation  of  vessels  of  any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  is  much 
more  formidable,  and  the  line  of  practice  to  be  adopted  must  depend  upon  the 
parts  involved.  If  the  disease  involve  the  body  of  the  bone,  encroaching  upon 
the  supra-  or  infranspinous  fossa,  extending  forwards  into  the  axilla  below  the 
neck  of  the  scapula,  and  thus  coming  into  relation  with  the  subscapular 
artery,  it  would  be  wiser  to  remove  the  whole  bone,  than  to  attempt  the  resec- 
tion of  the  npper  half,  leaving  only  the  lower  angle,  which  would  be  useless  to 
the  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growth,  extending 
over  the  greater  part  or  whole  of  the  subscapular  or  infraspinous  region,  and 
Btretching  forwards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
becomes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula  be 
removed,  but  the  subscapular  artery  must  be  divided,  and  the  axillary  plexus 
of  nerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
the  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
Whenever  the  joint  is  sound,  and  the  upper  part  of  the  limb  free  from  disease, 
it  should  be  preserved  ;  and,  as  these  conditions  usually  exist  where  the  disease 
originates  in  the  scapula,  the  contemporaneous  or  antecedent  amputation  of  the 
arm  is  seldom  required. 

OparatiMu — Excision  of  the  scapula  may  be  performed  by  exposing  the 
bone  freely  by  V-shaped,  T-shaped  or  crucial  incisions.  The  method  most 
commonly  adopted  has  been  by  the  T-shaped  incision.  A  long  incision  is  made 
extending  from  the  acromial  end  of  the  clavicle  downwards  along  the  axillary 
border  of  the  scapula  to  the  lower  angle ;  from  the  middle  or  upper  third  of 
this  a  second  incision  is  carried  at  right  angles  reaching  to  the  posterior  border 
of  the  bone,  near,  the  root  of  the  spine.  The  flaps  thus  form^  are  dissected 
np  and  turned  back,  the  trapezius  being  raised  in  the  upper  flap  if  it  is  not 
implicated  in  the  tumour.  The  acromio-davicular  articulation,  the  outer  end 
of  the  clavicle,  or  the  base  of  the  acromion  is  then  cut  through  according  to 
the  extent  of  the  disease    By  feeling  for  the  notch  in  the  upper  border  of  the 
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scapula  the  sitnation  of  the  snprascapnlar  artery  can  be  ascertained,  and  unless 
it  is  overlapped  by  the  tumour  it  may  be  at  once  tied  and  divided.  The  pos- 
terior scapular  may  be  now  sought  for  by  carefully  dividing  the  levator  anguli 
scapulaB  beneath  which  the  main  trunk  will  be  found,  and  may  be  secured.  An 
assistant  can  then  force  his  finger  forwards  in  the  upper  and  outer  angle 
of  the  wound,  and  compress  the  subclavian  artery  against  the  first  rib.  The 
muscles  attached  to  the  posterior  border  may  then  be  divided,  the  serratus 
magnus  being  cut  as  close  as  possible  to  its  insertion,  and  the  hand  passed 
to  the  ventral  aspect  of  the  bone,  which  ia  thus  drawn  forcibly  backwards  and 
outwards.  The  muscles  attached  to  the  coracoid  process  may  then  be  divided 
or  the  process  sawn  through  at  its  root.  The  whole  bone  can  now  be  drawn 
still  further  outwards,  and  the  joint  opened  from  the  inner  side  by  dividing  the 
subscapularis  close  to  its  insertion.  The  disarticulation  is  then  completed,  and 
the  remaining  muscles  divided,  the  knife  being  kept  as  close  as  possible  to  the 
bone  so  as  to  avoid  wounding  the  main  trunk  of  the  subscapular.  The  posterior 
circumflex  is  in  danger  of  being  cut  as  the  long  head  of  the  triceps  is  divided 
unless  the  edge  of  the  knife  be  turned  away  from  it.  The  teres  major  should 
be  cut  near  its  attachment  to  the  scapula. 

In  this  operation  the  hssmorrhage  is  necessarily  copious,  and  may  be  dangerouB 
but  by  compression  of  the  subclavian  artery  after  the  early  stages  of  the  operation, 
and  the  immediate  application  of  Sir  Spencer  Wells's  forceps  (a  dozen  of  which 
at  least  should  be  at  hand)  to  every  bleeding  point,  it  can  usually  be  kept  well 
under  control.  In  one  of  the  earliest  cases  of  removal  of  a  portion  of  the 
scapula,  in  which  Listen  took  away  the  upper  part  of  the  bone  for  a  vascular 
sarcoma,  the  bleeding  was  frightftd,  and  was  arrested  only  by  the  most  cnei^tic 
means. 

After  the  operation  the  flaps  must  be  laid  down  and  retained  in  position  by 
sutures,  free  drainage  being  provided  by  means  of  tubes. 

Besnlt. — In  1878  Von  Adelmann  published  the  results  of  61  cases  of  total 
removal  of  the  scapula  which  he  had  collected  from  medical  literature.  Of 
these,  46  recovered,  14  died,  and  in  one  the  result  was  not  ascertained.  These 
cases  include  those  in  which  the  arm  was  removed  at  the  same  time  as  the 
scapula,  and  several  in  which  the  amputation  or  excision  of  the  head  of  the 
humerus  had  been  performed  at  some  previous  time.  In  17  cases  in  which 
the  subsequent  utility  of  the  arm  was  mentioned,  it  was  vety  good  in  12,  in 
one  only  was  it  recorded  as  being  vety  slight.  In  fact  the  danger  is  much  less 
than  might  at  first  be  supposed  from  an  operation  of  such  magnitude. 

CiiAViCLE. — The  clavicle  may  require  to  be  partially  or  wholly  excised.  In 
caries  or  necrosis  of  this  bone,  portions  of  it  may  be  gouged  away  or  extracted 
without  much  difficulty,  the  bone  being  rarely  affected  through  its  whole  thick- 
ness, and  its  posterior  part  not  requiring  removal ;  but  when,  in  consequence 
of  the  growth  of  tumours,  the  removal  of  the  whole  or  greater  part  of  the  bone 
is  necessary,  the  operation  is  one  of  the  most  hazardous  in  surgery,  as  a  glance 
at  the  anatomy  of  the  parts  lying  beneath  the  bone,  and  encroached  upon  by 
the  morbid  growth,  will  indicate.  In  1828  Mott  excised  the  clavicle  for  aii 
*'  osteo-sarcoma  '*  which  measured  four  inches  in  diameter.  This  opciation 
was  one  of  great  difficulty ;  it  occupied  four  hours  in  its  performance,  and  forty 
ligatures  were  required  to  restrain  the  haemorrhage.  The  subclavian  vein, 
thoracic  duct,  and  phrenic  ner^'o  were  exposed,  but  the  patient  made  a  good 
recovery,  and  was  alive  many  years  afterwards*    Similar  operationsy  but  not 
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perhaps  of  qaite  bo  formidable  a  chamcter,  have  been  performed  by  Warren, 
Tnvers,  Curtis  of  Chicago,  Cooper  of  San  Francisco,  and  other  Siugeong.  It 
is  obviously  impossible  to  lay  down  definite  rnles  for  the  performance  of  an 
operation  in  which  the  circomstances  most  vary  so  greatly  in  each  case  as  in 
this,  and  for  the  safe  conduct  of  which  the  Sni^;eon  must  be  indebted  mainly 
to  his  anatomical  knowledge.  It  may  be  stated  generally  that  the  bone  requires 
to  be  exposed  by  a  free  incision  along  its  whole  length  :  it  is  then  sawn  across 
or  diaarticnlated  at  its  acromial  articulation,  and  carefnlly  dissected  out  in  a 
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direction  fW>m  without  inwards,  the  sternal  end  being  forcibly  twisted  out,  and 
its  ligamentous  connections  cautiously  divided,  care  being  taken  to  avoid  the 
important  vessels  and  nerves  in  the  lower  part  of  the  posterior  triangle  of  the 
neck,  and  to  prevent,  by  ligature  before  division,  the  entry  of  air  into  any  vein 
which  it  may  be  necessary  to  divide.  The  sternal  end  only  of  the  clavicle  has 
been  excised  by  Davie  of  Bnngay  in  a  case  in  which  dislocation  backwards  had 
resulted  from  deformity  of  the  spine,  and  the  Inxsted  end,  gradually  pressing 
npon  the  cesophagns,  threatened  the  life  of  the  patient.  The  bone  was  cut 
through  by  means  of  a  Hey'a  saw  about  an  inch  from  its  sternal  end,  and, 
the  stemo^lavicnlar  ligaments  having  been  divided,  the  portion  of  bone  was 
forcibly  elevated,  and  at  last  extracted. 
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Elbow-joint. — In  tracing  the  history  of  the  introduction  of  excision  of  the 
elbow-joint  into  surgical  practice,  we  find,  as  is  the  case  in  several  other  parts, 
that  it  was  first  partially  and  then  wholly  done  for  injnry,  and  proposed  by  one 
Surgeon  and  eventually  practised  by  another  for  disease. 

Thus  in  1758  or  1759,  Wainman,  in  a  case  of  compound  dislocation  of  the 
joint,  sawed  off  the  lower  end  of  the  humerus  just  above  the  fossa,  leaving  the 
patient  with  a  flexible  and  useful  arm.  Tyne,  of  Gloucester,  did  the  same, 
removing  two  and  a  half  inches  of  the  lower  end  of  the  humerus,  in  a  case  of 
compound  dislocation.  Justamond,  of  the  Westminster  Hospital,  was  the  first 
to  operate  in  a  case  of  disease  :  this  he  did  in  1775,  removing  the  olecranon 
and  two  inches  of  the  ulna.  Park  proposed,  but  did  not  have  an  opportunity 
of  practising,  the  complete  extirpation  of  the  joint.  This  was  done  for  the 
first  time  by  Moreau,  senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797. 
Little  was  done  from  this  time  until  the  operation  was  revived  by  the  Surgeons 
of  Leeds  ;  in  1818  by  Stansfield,  in  1819  by  Chorley  and  Hey.  It  then  made 
rapid  progress  in  professional  estimation,  and  was  speciaUy  largely  practised  by 
Syme  and  Liston,  and  the  Surgeons  of  the  Edinburgh  Infirmary.  The  excision 
of  the  elbow-joint  has  been  more  frequently  practised  than  that  of  any  other 
of  the  articulations  except  the  knee,  and  the  result  has  upon  the  whole  been 
extremely  satisfactory. 

This  operation  may  be  required,  1,  for  Chronic  Disease  of  the  Joint ;  2,  for 
Osseous  Ankylosis  ;  and  3,  for  Compound  Fractures  and  Dislocations. 

1.  Strumous  Arthritis  or  white  sicsHitig  (p.  589),  is  the  disease  for  which 
excision  of  the  elbow-joint  is  most  commonly  required  in  young  subjects.  It 
may  commence  either  in  the  synovial  membrane  or  in  the  bones.  In  this 
disease,  the  limb  becomes  useless,  the  joint  is  extremely  painful  on  movement, 
and  the  surrounding  soft  parts  are  swollen,  spongy,  and  perforated  by  sinuses 
from  the  openings  of  which  fungating  granulation-tissue  usually  projects. 
In  older  subjects  the  mischief  will  usually  be  found  to  be  seated  principally  in 
the  bones,  and  the  swelling  of  the  surrounding  parts  is  often  not  great.  There 
may  be  merely  one  or  two  sinuses  leading  down  to  carious  or  necrosed  bone  in 
the  condyles  or  the  olecranon,  the  joint  being  permanently  flexed  and  the  arm 
useless.  On  opening  the  joint  loose  pieces  of  dead  bone  may  be  found  lying 
in  the  hollow  of  the  olecranon,  or  in  one  of  the  condyles  of  the  humerus,  the 
rest  of  the  articular  surfaces  being  carious  with  more  or  less  complete  destruc- 
tion of  the  articular  cartilages.  Most  commonly,  the  radius  is  the  last  bone 
that  is  affected,  the  ulna  and  the  articular  end  of  the  humerus  being  generally 
first  diseased.  In  some  cases  excision  is  required  on  account  of  acute  destructive 
arthritis  secondary  to  suppuration  taking  place  outside  the  joint  and  extending 
Into  it.  The  elbow  forms  an  exception  to  the  rule  that  excision  of  a  joint  is 
not  to  be  undertaken  whUe  there  is  a  hope  of  obtaining  a  cure  by  ankylosis. 
Provided  the  patient  is  otherwise  healthy,  the  operation  may  be  performed 
as  soon  as  it  is  evident  that  the  movements  of  tfie  joint  will  be  lost  should 
recovery  take  place  under  simple  treatment. 

2.  If  osseous  ankylosis  have  occurred,  whether  in  the  straight  or  in  the  bent 
position,  excision  may  advantageously  be  practised,  provided  the  patient  is  in 
good  health.  This  operation  was  first  performed  in  1827,  by  Rhea  Barton  of 
Philadelphia.  When  the  elbow  is  ankylosed  in  the  straight  position,  the  ann  is 
quite  useless ;  and  any  operation  by  which  flexion  of  the  limb  can  be  obtained, 
even  without  mobility  of  the  joint,  will  add  most  materially  to  the  patient^s 
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comfort,  rendering  the  hand  available  for  most  purposes  of  life.  In  cases  of 
angular  osseous  ankylosis  of  the  elbow,  a  wedge-shaped  piece  of  bone  should  be 
removed,  so  that  an  useful  and  movable  articulation  may  be  substituted  for  one 
that  is  rigid  and  fixed. 

8.  In  cases  of  compound  fraciure  or  dislocation  of  the  elbow-joint,  more  or 
less  complete  resection  of  the  protruding,  and  possibly  splintered  fragments, 
may  be  required  (pp.  575  and  662,  Vol.  I.). 

Operation. — Eicision  of  the  elbow-joint  may  be  performed  by  the  H»  the 
T-shaped,  or  the  simple  longitudinal  incision,  or  by  two  longitudinal  incisions. 
Each  method  has  its  advocates.  The  H -shaped  operation  consists  in  making 
an  incision  parallel  to,  and  a  little  to  the  radial  side  of,  the  ulnar  nerve, 
another  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a  cross  cut, 
dissecting  up  and  down  two  square  flaps,  and  clearing  the  bones  laterally.  It 
was  soon  found  by  Surgeons  that  by  this  method  a  very  unnecessary  amount 
of  incision  was  practised ;  and  accordingly  the  vertical  cut  along  the  outer  side 
was  dispensed  with,  and  the  (—shaped  operation  adopted.  This  consists  in 
making  the  longitudinal  incision  parallel  to,  and  a  little  to  the  radial  side 
of  the  ulnar  nerve,  and  the  cross  cut  over  the  olecranon  to  the  outer  side  of  the 
joint.  Subsequent  experience  has  shown  that  this  incision  may  be  still  further 
simplified,  and  the  operation  reduced  to  a  single  longitudinal  incision  carried 
over  the  centre  of  the  joint  in  the  middle  line  from  above  downwards.  In 
comparing  these  different  methods  of  operating,  I  decidedly  give  the  preference 
to  the  single  longitudinal  incision,  as  being  quite  sufiicient  in  all  ordinary  cases 
for  the  complete  and  easy  removal  of  the  articulation.  Both  the  H-  and 
T-shaped  incisions  involve,  moreover,  a  complete  transverse  division  of  the 
tendon  of  the  triceps,  in  consequence  of  which  the  power  of  active  extension  of 
the  limb  may  be  lost  after  recovery  from  the  operation.  Should  the  soft 
structures  towards  the  outer  side  of  the  joint  not  yield  suificiently,  a  cross-cut 
can  at  once  be  made,  so  as  to  liberate  them,  and  give  the  Surgeon  more  room, 
by  turning  up  the  two  triangular  flaps  that  will  thus  be  formed. 

The  following  are  the  successive  steps  of  the  operation  by  the  y-shaped  and 
single  longitudinal  incisions.  Should  the  former  be  adopted,  either  in  conse- 
quence of  the  situation  of  the  sinuses  or  of  previous  incisions  for  the  relief  of 
abscesses,  the  arm  being  held  across  the  chest,  the  perpendicular  cut  should  be 
made  parallel  to,  and  a  line  or  two  to  the  outer  side  of,  the  ulnar  nerve  ;  being 
commenced  at  least  two  inches  above  the  point  of  the  olecranon,  and  carried 
down  to  about  three  inches  below  it.  The  transverse  incision  may  then  be 
made  directly  across  the  end  of  the  olecranon,  to  the  outer  side  of  the  joint, 
and  extended  as  far  as  the  extremity  of  the  outer  condyle  (Fig.  538).  The 
two  triangular  flaps  thus  made  must  be  dissected  up,  the  knife  being  carried 
close  to  the  bones  (Fig.  589).  The  subsequent  steps  are  the  same  in  the 
operation  by  the  single  longitudinal  incision. 

In  the  operation  by  the  single  longitudinal  incision  the  arm  is  held  in  the 
position  just  described,  and  the  incision  is  commenced  from  two  to  three  inches 
below  the  tip  of  the  olecranon  and  carried  directly  over  the  middle  of  that 
process,  terminating  a  similar  distance  above  it.  If  the  parts  are  much 
swollen,  the  length  of  the  incision  must  be  increased  so  as  to  allow  of  the 
sides  being  held  well  apart  The  incision  must  be  carried  firmly  down  to  the 
bones  so  as  completely  to  divide  the  tendon  of  the  triceps  in  a  longitudinal 
direction*    The  arm  is  then  sli(?htlv  extended,  and  soft  parts  cleared  from  the 
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inner  Bide  of  the  joint.  To  do  this  the  thumb  must  be  pushed  into  the  longi- 
tudinal slit  in  the  tricepe,  and  the  tendon  thus  put  on  the  stretch  and  shaved 
away  from  its  attachment.  If  the  periosteum  is  swollen  and  loosened  by 
inflammation,  this  may  be  wholly  or  in  part  done  with  a  periosteal  elevator,  and 
the  connection  between  the  tendon  and  the  periosteum  be  preserved  ;  more 
commonly,  however,  the  knife  has  to  be  used.  After  the  triceps  is  separated,  the 
remaining  soft  parts  must  be  carefully  turned  off  the  inner  side  till  the  internal 
condyle  comes  into  view.  In  doing  this  the  edge  of  the  knife  should  always  be 
kept  against  the  bones,  or,  if  possible,  the  periosteal  elevator  should  be  used,  so 
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that  the  ulnar  nerve  may  be  turned  over  the  inner  condyle  without  injury.  If 
the  incision  be  properly  made  and  the  knife  kept  in  contact  with  the  bone,  the 
nerve  ought  not  to  be  exposed  during  the  operation,  more  particularly  as  it  is 
usually  embedded  in  the  inflamed  tissues  surrounding  it.  When  the  inner  side  of 
the  joint  has  been  sufficiently  cleaned  the  soft  parts  must  be  tnmed  back  in  the 
same  way  on  the  outer  side.  In  doing  this  it  is  very  important  to  save  un- 
injured the  strong  tendinous  expansion  that  passes  from  the  triceps  over  the 
surface  of  the  anconeus,  to  be  attached  to  the  posterior  border  of  the  ulna.  If 
this  be  preserved,  the  connection  between  the  triceps  and  ulna  is  maintained,  and 
the  patient  will  regain  the  power  of  active  extension  of  the  joint  when  recovery 
has  taken  place.  When  the  posterior  part  of  the  joint  has  thus  been  laid 
bare,  the  tip  of  the  olecranon  should  be  removed  by  cutting-pliers,  so  as  to 
give  free  access  to  the  articulation.  The  limb  is  then  flexed  forcibly  till  the 
fore-arm  touches  the  arm,  the  humerus  being  held  vertically  at  right  angles  to 
the  table  ;  the  fore-arm  is  at  the  same  time  palled  towards  the  table.  The 
lateral  ligaments  being  then  divided  by  a  touch  of  the  knife,  the  articular 
surface  of  the  humerus  projects  from  the  wound,  and  can  be  removed  by  a 
narrow  saw  cutting  from  the  anterior  snr&ce.  If  the  sawn  inner  condyle 
form  too  sharp  a  point,  a  small  piece  may  be  removed  with  the  bone  forceps. 
The  bones  of  the  fore-arm  are  then  forced  out  of  the  wound  by  the  assistant 
and  cleaned  with  the  elevator  or  knife  till  the  cartilage-covered  surfiMses  are 
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sufficiently  exposed  to  be  removed  by  the  saw.  The  brachial  artery  is  so  com- 
pletely protected  by  the  brachialifl  anticos  that  it  could  not  easily  be  wounded, 
but  if  there  is  mach  pulpy  swelling  of  the  synovial  membrane  it  will  some- 
times be  found  useful  to  press  a  copper  spatuLet  between  the  bones  to  &cilitate 
the  exposure  of  their  ends  for  sawing.  The  ulnar  nerve  is  in  danger  while 
the  inner  side  of  the  ulna  is  being  cleaned  for  the  saw,  and  sometimes  during 
the  sawing  of  the  bone,  and  it  must  therefore  be  gaarded  or  drawn  on  one 
side  by  a  bent  copper  spatula  or  a  blunt  hook.  Should  any  sinuses  exist, 
especiidly  towards  the  inner  side  of  the  arm,  they  had  better  be  left  untouched. 
I  have  more  than  once  known  the  ulnar  nerve  cut  across  by  the  Surgeon  in 
laying  open  what  appeared  to  be  very  superficial  sinuses  in  this  situation. 

In  this  operation  it  is  of  great  consequence,  so  far  as  the  after-utility  of  the 
aim  is  concerned,  not  to  remove  more  of  the  bones  lengthwise  than  is  abso- 
lutely necessary.  The  shaft  of  the  humerus,  for  instance,  should  never  be 
encroached  upon ;  it  vrill  be  quite  sufficient  to  limit  the  excision  to  the 
articular  surface.  Should  any  carious  portions  of  bone  extend  beyond  this,  I 
think  it  is  better  to  scoop  them  out  with  the  gouge  than  to  remove  them  in 
any  other  way.  The  excision  of  the  ulna  and  radius  should  not  be  carried  so 
low  as  to  divide  the  insertions  of  the  brachialis  anticus  and  biceps.  After 
opening  the  articulation,  a  practical  question  of  considerable  importance  often 
arises  ;  viz.,  to  what  extent  the  resection  of  the  articular  ends  should  be  carried. 
If  they  be  all  diseased,  there  can  of  course  be  no  doubt  as  to  the  propriety  of 
removing  the  ends  of  the  three  bones.  So,  also,  if  the  hamerus  and  ulna  be 
diseased,  the  head  of  the  radius  should  be  cut  off  on  a  level  with  the  section 
of  the  ulna.  But  the  important  point  is,  whether,  in  the  event  of  only  one 
bone  being  implicated,  by  disease  or  injury,  the  Surgeon  should  limit  himself 
to  the  excision  of  this  alone,  or  should  remove  the  other  two.  Formerly,  in 
accordance  with  the  principle  of  conservative  surgery,  that  diseased  or  injured 
parts  alone  should  be  sacrificed,  I  have  advocated  leaving  the  healthy  articular 
ends,  and  only  removing  that  which  was  diseased ;  but  incre^^g  experience 
has  convinced  me  that  the  practice  is  erroneous  ;  and  that,  if  the  joint  be  only 
partially  excised,  ankylosis,  or  return  of  the  disease  in  the  bones,  is  very  apt 
to  ensue.  I  would  therefore  advise  that,  in  all  cases,  the  whole  of  the  articu- 
lation be  removed,  as  well  as  in  those  cases  in  which  operation  is  required  in 
conseqnence  of  comminuted  and  compound  fracture  of  only  one  of  the  bones ; 
as,  for  instance,  when  the  lower  epiphysis  of  the  humerus,  or  the  upper  end  of 
the  ulna  only,  is  the  seat  of  such  injury.  In  excision  of  the  elbow  for  faulty 
oflseons  ankylosis,  a  piece  of  the  united  bones  about  an  inch  in  length  should 
be  sawn  out ;  the  cuts  should  be  made  at  right  angles  to  the  shafts  of  the 
bones,  and  the  piece  removed  must  include  equal  portions  of  humerus  and  of 
olna. 

The  operation  by  two  lateral  incisions  has  lately  been  recommended  by 
Haeter  and  others.  The  advantages  claimed  for  this  method  of  operating  are 
that  it  saves  to  some  extent  the  injury  to  the  triceps  involved  in  the  other 
methods,  that  it  provides  better  drainage,  and  that  the  scars  are  left  at  the 
lateral  aspects  of  the  new  joint  instead  of  behind.  The  inner  incision  should 
be  the  shorter,  and  be  made  first,  the  ulnar  nerve  being  turned  out  of  its 
groove  and  the  internal  lateral  ligament  of  the  joint  divided.  The  outer  in- 
cision should  be  of  considerable  length,  and  should  pass  close  to  the  radial 
border  of  the  olecranon.    Hueter  recommends  that  the  external  lateral  liga- 
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ment  ebould  be  divided  and  the  head  of  the  radins  removed  first.  The  lower 
end  of  the  humenis  can  then  be  dislocated  and  forced  out  at  the  external 
wound,  or  sufficientlj  exposed  to  be  safely  sawn  with  a  narrow-bladed  saw  ; 
after  which  the  olecranon  and  the  upper  end  of  the  ulna  can  be  cleaned  with 
the  elevator,  protruded  from  the  wound,  and  removed. 

In  aU  methods  of  operating  it  is  generally  recommended  to  save  as  much  of 
the  periosteum  as  possible.  Oilier  states  that  the  results  obtained  by  sub- 
periosteal resection  are  far  better  than  those  by  the  older  methods.  In 
practice  it  will  be  found  that,  in  excision  for  disease,  whether  the  knife  or 
the  periosteal  elevator  be  used,  if  the  rule  of  keeping  the  instrument  close  to 
the  bone  be  followed,  the  greater  part  of  the  periosteal  covering  of  the  bone 
will  be  saved,  as  its  adhesion  is  always  loosened  by  the  inflammation.  In 
primary  excisions  for  injury,  on  the  other  hand,  the  greatest  care  must  be  taken 
to  save  the  periosteum,  otherwise  a  flaiMike  joint  is  very  apt  to  result. 

In  many  cases  of  excision  of  the  elbow  no  vessels  require  ligature,  though 
there  may  be  free  general  oozing.  I  have  never  seen  troublesome  bleeding. 
After  the  operation  the  wound  may  be  closed  with  sutures  and  treated  ac- 
cording to  the  rules  already  laid  down  (p.  366). 

Much  of  the  success  in  the  result  of  the  excision  of  this,  as  of  other  joints, 
will  depend  upon  the  care  and  attention  bestowed  on  the  after-treatment  of 
the  case.  The  object  of  the  treatment  is  to  obtain  a  strong  &lse-joint  possess- 
ing all  the  natural  movements  of  the  elbow.  In  order  to  do  this  a  somewhat 
different  course  of  treatment  must  be  adopted  in  different  cases.  In  all  ex- 
cisions for  disease,  we  have  to  guard  against  ankylosis ;  undue  mobility  is 
very  rare,  and  I  have  never  seen  it.  In  primary  excisions  for  injury,  a  flail- 
like joint  is  not  uncommon,  especially  if  much  bone  has  been  removed  and  the 
periosteum  not  preserved.  I  have  met  with  it  in  one  case — that  of  a  young 
woman,  the  lower  end  of  whose  humerus  was  completely  disorganized  by  a  fall, 
and  the  elbow-joint  opened.  In  this  case  the  lower  epiphysis  of  the  humems 
was  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A  good 
recovery  took  place  ;  but,  although  every  care  was  taken  to  support  the  limb 
on  splints,  a  very  movable  joint  was  left.  In  excisions  for  disease,  or  for  the 
secondary  results  of  wounds,  we  may  in  most  cases  dispense  with  splints.  After 
the  operation,  the  limb  may  be  laid  upon  a  pillow  nearly  in  the  extended 
position.  Some  of  the  Edinburgh  Surgeons  have  recommended  that  the  limb 
should  be  placed  in  the  fully  extended  position  with  a  very  gentle  weight  exten- 
sion applied  to  the  wrist  to  prevent  the  bones  from  coming  in  actual  contact  with 
each  other.  This  treatment  has  been  tried  in  University  College,  and  found  to 
be  very  comfortable  to  the  patient.  At  the  end  of  a  week  or  ten  days  passive 
movement  must  be  commenced.  In  doing  this,  care  must  be  taken  not  to  grind 
the  bony  surfaces  against  each  other  ;  gentle  extension  must  be  maintained  while 
the  angle  of  the  limb  is  altered.  At  first  it  is  sufficient  merely  to  alter  the  posi- 
tion of  the  limb,  letting  it  lie  in  the  flexed  position  one  day  and  the  extended 
the  next.  As  the  wound  heals  more  extensive  movements  may  be  carried  out 
daily.  Pronation  and  supination  must  not  be  neglected,  and  in  carrying  out 
these  movements  the  ulna  must  be  held  steady  with  one  hand  while  the  radius 
is  rotated  on  it  by  the  other  hand.  The  pain  accompanying  passive  movement 
is  much  less  if  it  be  commenced  early  than  if  it  be  delayed  till  fibrous  union 
has  taken  place  between  the  bones.  Splints  are  required  only  if  there  should 
be  any  tendency  to  displacement  immediately  after  operation,  if  more  than 
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the  nsnal  amount  of  bone  has  been  removed,  or  if  there  should  be  any  tendency 
to  excessive  looseness  of  the  new  joint  after  the  third  week.  The  patient  can 
nfiuallj  leave  his  bed  at  the  end  of  the  second  week,  and  the  arm  must  then  l)e 
carried  in  a  sling. 

In  primary  excisions  for  injury,  a  properly-constructed  splint  is  frequently 
required  for  some  weeks,  as  the  tendency  is  usually  towards  a  flail-like,  fibrous 
onion  rather  than  to  ankylosis.  A  splint  jointed  opposite  the  elbow  will  be 
found  useful  in  many  cases  so  as  to  allow  of  variation  of  position  when  neces- 
sary. Pronation  and  supination  must  not  be  neglected,  and  must  be  made 
when  the  splint  is  removed,  as  no  apparatus  has  yet  been  invented  which  will 
allow  of  these  movements  being  carried  out  in  a  normal  way  whilst  it  is 
applied. 

By  the  above  mode  of  treatment  a  usefiil  false  joint  can  almost  always  be 
obtained.  In  two  cases  which  I  have  had  the  opportunity  of  dissecting,  one 
sixteen  months  and  the  other  two 
years  and  a  half  after  the  operation, 
it  waa  found  that  the  ends  of  the 
bones  were  rounded  and  firmly  held 
together  by  a  capsule  of  dense  liga- 
mentous tissue.  In  this  way  a  most 
excellent  and  useful  limb  will  result, 
having  the  four  movements  of 
flexion,   extension,   pronation,   and  Fig.  Mi—Am  after  Excision  of  Eibow. 

supination  nearly  perfect,  with  but 

little  deformity,  as  may  be  seen  by  the  accompanying  cut  (Fig.  541),  which 
was  taken  nearly  two  years  after  operation  from  a  patient  of  mine.  A 
coachman,  whose  elbow-joint  I  excised,  was  able  to  drive,  to  lift  a  pail  of 
water,  and  to  do  all  the  duties  of  his  employment,  nearly  as  well  as  if  the  arm 
had  retained  its  normal  condition. 

Should  there  be  any  danger  of  ankylosis,  the  patient  may  be  put  under 
chloroform  and  forcible  flexion  and  extension  be  employed  ;  after  which, 
passive  motion  must  be  kept  up  daily.  If  this  fail,  care  must  be  taken  that 
the  ankylosis  takes  place  in  a  flexed  position. 

Should  recurrence  of  disease  take  place,  resection  may  be  again  resorted  to 
with  success.  In  one  case,  indeed,  which  had  been  unsuccessfully  operated  on 
twice  by  other  Surgeons,  I  excised  the  bones  about  the  elbow  for  the  third 
time  with  complete  success,  removing  a  considerable  portion,  nearly  three 
inches,  of  the  necrosed  shaft  of  the  humerus,  and  the  carious  upper  ends  of  the 
radius  and  ulna.  In  this  case,  which  was  that  of  a  boy  about  fourteen  years 
of  age,  complete  recovery  took  place.  He  had  a  most  useful  arm,  regaining 
the  four  movements  of  the  joint,  pronation,  supination,  flexion,  and  exten- 
sion, and  this  notwithstanding  his  being  of  a  most  strumous  habit.  Six 
months  after  the  excision  he  was  obliged  to  have  one  thigh  amputated  for 
disease  of  the  bone,  and  hie  eventually  died  at  the  end  of  two  and  a  half  years, 
of  caries  of  the  spine. 

SMmlts. — Excision  of  the  elbow-joint,  so  far  as  life  is  concerned,  is  a  very 
suocesBfal  operation.  The  result,  when  it  is  practised  for  compound  fracture 
or  dislocation,  has  been  aheady  stated  at  pp.  575,  CGd,  Vol.  I.  When  practised 
for  disease  it  is  equally  satisfactoiy ;  and  indeed  death  can  occur  only  from 
some  unforeseen  and  accidental  complication,  such  as  may,  and  does  occasion- 
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ally,  follow  any  operation.  I  have  lost  only  one  patient  out  of  very  many  in 
whom  I  have  excised  the  elbow-joint  The  principal  danger  after  this  opera- 
tion arises  from  diffuse  snppuration  of  the  medulluy  canal  of  the  humerus. 
I  have  seen  this  happen  in  two  fatal  cases  in  the  practice  of  others,  pysemia 
developing  in  both  instances ;  and  in  a  third,  in  which  the  patient  lost  his  life, 
it  is  probable  that  death,  which  was  attributed  to  pneumonia,  occurred  from 
the  same  cause. 

Ulka  or  Radius. — One  or  other  of  the  bones  of  the  forearm  has  occasion- 
ally been  excised  with  advantage,  leaving  a  snfBoiently  useful  limb  with  good 
power  in  the  hand.  Camochan  of  New  York  and  Jones  of  Jersey  have  suc- 
cessfully excised  the  whole  uhia.  In  a  case  recorded,  by  Weisc  (U.S.),  nearly 
the  whole  ulna  was  removed  on  account  of  gunshot-wound.  Care  was  taken 
to  preserve  as  much  as  possible  of  the  periosteum ;  and  reproduction  of  the 
bone,  forming  a  very  useful  limb,  had  taken  place  at  the  end  of  a  year.  Butts 
of  Virginia  has  removed  the  whole  radius.  In  a  woman  who  was  under  my 
care  about  twenty  years  ago,  I  also  resected  successfully  the  whole  radius,  with 
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Fig.  M3.— Tbe  Radios  after  RemovmL 

the  exception  of  its  articular  head,  which  was  sound  (Fig.  543) ;  and  a  useftd 
arm,  of  which  the  annexed  figure  is  a  good  representation,  was  left  (Fig.  542). 
After  a  time  the  hand  gradually  inclines  towa^  the  radial  side  of  the  arm  : 
but,  although  the  articulation  between  it  and  the  forearm  is  but  a  slender  one 
through  the  medium  of  the  ulna,  a  very  useftd  member  wOl  be  left.  These 
operations  do  not  require  any  specific  rules  for  their  performance ;  the  bone  is 
exposed  by  a  long  incision  in  the  direction  of«  and  made  by  slitting  up,  the 
sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  dissected  out 
from  the  parts  amongst  which  it  lies ;  especial  care  being  taken  to  preserve  the 
periosteum  and  any  new  bony  deposits  that  may  already  have  been  formed.  In 
one  case  in  which  the  elbow-joint  was  involved,  and  the  radius  diseased, 
instead  of  amputating  the  limb  I  obtained  an  excellent  result  by  excision 
of  the  articulation  as  well  as  of  the  affected  bone.  The  patient,  a  builder  about 
thirty  years  of  age,  was  able,  four  years  after  the  operation,  to  nse  his  band 
not  only  in  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olacnuum  has  been  successfully  removed  in  some  instances ;  for  dis- 
ease by  Birkott  of  Ouy's  Hospital ;  and  on  account  of  non-union  after  fiucture 
by  Newman  of  Stamford.    In  each  case  a  useful  arm  was  retained. 

Wrist. — Excision  of  the  wrist  formerly  found  less  favour  with  Surgeons 
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than  the  removal  of  other  joints.  The  objections  raised  to  it  were,  first,  that 
in  caries  of  the  carpns  the  disease  very  often  extends  rapidly,  with  great  con- 
stitntional  disturbance,  to  all  the  small  bones  that  enter  into  its  fonnation, 
and  consequently  partial  operations  rarely  succeeded  in  curing  the  disease  ; 
and,  secondly,  that  owing  to  the  superficial  character  of  the  articulation,  and 
its  close  connection  with  the  flexor  and  extensor  tendons,  methodical  operations 
by  the  older  methods  were  almost  invariably  followed  by  a  stiff  and  useless 
hand.  The  experience  of  the  last  twenty  years  has,  however,  shown  that 
complete  excision  of  the  carpus  with  the  lower  ends  of  the  bones  of  the  fore- 
arm, and  the  bases  of  the  metacarpal  bones  may  in  proper  cases  be  undertaken 
with  a  good  prospect  of  preserving  a  useful  hand.  I  had  a  case  in  1858,  in 
the  person  of  a  middle-aged  man  in  whom  the  whole  carpus  and  a  portion  of 
the  bases  of  the  metacarpal  bones  were  removed,  and  who  recovered  with  a 
very  useful  hand,  with  some  power  of  flexing  and  extending  the  wrist,  and 
with  very  considerable  mobility  of  the  fingers.  To  Sir  Joseph  Lister,  and  to 
West  of  Birmingham,  however,  is  due  the  merit  of  proving  the  practicabOity  of 
the  operation.  The  mode  of  operating  planned  by  the  former  of  these  Surgeons 
will  be  described  here.  But  before  giving  the  details  of  this  operation,  it  may 
be  well  to  mention  the  principles  on  which  it  is  founded.  On  looking  at  the 
movements  of  the  wrist-joint,  it  will  be  seen  that  they  are  somewhat  limited 
in  extent,  so  that  if  tolerably  firm  fibrous  ankylosis  can  be  obtained  between 
the  lower  ends  of  the  radius  and  ulna  and  the  upper  ends  of  the  metacarpal 
bones,  the  normal  amount  of  movement  is  maintained.  Should  these  move- 
ments be  lost  or  should  the  union  be  so  loose  as  to  necessitate  the  application 
of  a  rigid  apparatus  to  support  the  wrists  the  hand  may  still  be  perfectly  useful, 
the  lost  movement  at  the  wrist  being  supplemented  by  those  of  flexion  and 
extension  at  the  elbow.  But  the  hand  cannot  be  useful  if  the  flexion  and 
extension  of  the  fingers  be  seriously  interfered  witlu  The  essential  principle 
of  Lister's  operation  is  to  save  uninjured  all  the  tendons  concerned  in  the 
movements  of  the  thumb  and  fingers.  If  we  look  at  the  tendons  that  surround 
the  wrist,  we  shall  find  them  divisible  into  five  groups  :  1.  Those  special  to 
the  thumb ;  2.  The  extensors  of  the  fingers  ;  3.  The  flexors  of  the  fingers ; 
4  and  5.  The  extensors  and  the  flexors  of  the  wrist.  Now  the  incisions  are  so 
planned  as  to  save  absolutely  the  whole  of  the  first  three  groups,  and  to  divide 
only  the  tendons  of  the  wrist  proper,  and  these  are  cut  so  close  to  their 
insertions  that  as  a  rule  they  form  new  attachments  and  resume  their  functions 
as  recovery  takes  place. 

Lister's  Operatioii. — From  the  result  of  two  cases  of  severe  injury  to  the 
wrist-joint,  which  recovered  with  useful  hands,  Lister  was  led  to  the  conclusion 
that,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 
very  freely  handled  without  permanent  stiffness  resulting.  At  the  same 
time,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
to  prevent  recurrence  of  the  disease — which  is  the  common  ending  of  cases  of 
partial  excision  of  the  wrist-joint  for  caries  of  the  carpus.  At  the  time  when 
be  published  his  papers,  he  had  performed  the  operation  of  excision  of  the 
wrist  fifteen  times.  The  method  of  operating  was  essentially  the  same  in 
all ;  various  small  details  being  altered  as  experience  suggested  The  opera- 
tion, as  be  now  performs  it,  is  done  as  follows.  Before  commencing, 
Esmiarch's  bandage  and  tourniquet  should  be  applied,  as  without  them  the 
oosing  of  blood  interferes  considerably  with  the  operation.    Any  adhesions 
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of  the  tendons  then  exiatin^  must  be  forcibly  broken  down  by  moving  the 
joints.  An  incision  is  now  made  "  from  about  the  middle  of  the  dorsal  aspect 
of  the  radiuB,  on  a  level  with  the  atyloid  process,  downwards  and  outwards 
towards  the  inner  side  of  the  metacarpo-pbalaDgeal  articulation  of  the  thumb  ; 
but,  on  reaching  the  line  of  the  radial  border  of  the  metacarpal  bone  of  the 
index  finger,  it  is  carried  downwards  longitudinally  for  half  the  length  of  that 
bone."  This  incision  shonJd  commence  in  the  angle  formed  by  the  tendons  of 
the  common  eiteneor  of  the  fingera  and  the  estcnsor  secundi  intemodii  poUicia, 
and  the  upper  part  should  mn  parallel  to  the  latter  tendon,  but  without  injuring 
it.  The  tendon  of  the  extensor  carpi  radialis  brevior  will  be  cut,  but  that  of  the 
longior  will  escape  for  the  present,  and  the  angle  formed  by  the  two  parts  of 
the  incision  should  be  close  to  the  inner  side  of  its  insertion.  If  the  fint  part 
of  the  incision  be  carried  too  far,  there  is  danger  of  woonding  Che  radial  artery. 
The  soft  parts  are  then  to  be  separated  carefully  front  the  bones  on  the  radial 
side  of  the  inciaion,  the  tendon  of  the  extensor  carpi  radialis  longior  being  now 
cut  as  close  to  its  insertion  as  possible.  The  tendon  of  the  extensor  secundi  in- 
temodii  poUicis  and  the  radial  artery  are  to  be  pushed  outwards  out  of  the  way. 
The  trapezium  must  then  be  separated  from  the  rest  of  the  carpus  by  cutting 
in  the  longitudinal  part  of  the  incision  with  the  bone-forcciw.  The  soft  parts 
on  the  ulnar  side  of  the  radial  incision  are  now  to  be  dissected  up  as  far  as  can 
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lie  conrcniently  done,  the  remainder  being  raised  from  the  ulnar  incision. 
\\'hile  this  is  being  done,  the  tendons  must  be  relaxed  by  extending  the  joint. 
The  trapezium  is  not  to  be  removed  yet,  as  any  attempt  to  dissect  it  out  be/on 
removing  the  rest  of  the  carpus  would  endanger  the  radial  artery  and  the  ten- 
don of  the  flexor  carpi  radialis.  The  ulnar  incision  is  now  to  be  made.  It  must 
be  a  itta  incision,  commencing  at  least  two  inches  above  the  eud  of  the  nhu 
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and  immediately  to  fche  palmar  aspect  of  the  bone,  and  carried  directly  down- 
wards between  the  flexor  carpi  ulnaris  and  the  nlna»  and  then  straight  on  as  far 
as  the  middle  of  the  pabnar  aspect  of  the  fifth  metacarpal  bone.  The  tendons 
and  soft  parts  on  the  dorsum  of  the  carpus  are  now  to  be  completely  raised. 
In  doing  this  the  tendons  must  be  relaxed,  and  they  are  to  be  raised  as  little 
as  possible  from  the  radius  or  metacairpus.  The  extensor  carpi  ulnaris  is  to 
be  cut  as  near  its  insertion  as  possible,  and  the  dorsal  and  internal  lateral 
ligaments  may  now  be  divided.  Then  the  soft  parts  are  to  be  raised  from  the 
palmar  aspect.  The  knife  must  be  carried  close  to  the  ulna,  so  as  not  to 
wound  the  artery  and  nerve.  The  pisiform  bone  is  to  be  separated  and  left 
attached  to  the  tendon  of  the  flexor  carpi  ulnaris,  which  is  not  to  be  cut.  The 
flexor  tendons  are  to  be  raised  from  the  metacarpal  bones,  but  in  doing  this 
the  hook  of  the  unciform  bone  must  be  clipped  off  with  the  bone-forceps,  and 
care  must  be  taken  not  to  cut  below  the  bases  of  the  metacarpal  bones,  for 
fear  of  wounding  the  deep  palmar  arch.  The  tendons  must  be  relaxed  during 
this  part  of  the  operation  by  flexing  the  wrist.  The  bone-forceps  may  now 
be  introduced,  first  between  the  carpus  and  radius,  and  then  between  the 
carpus  and  metacarpus ;  by  this  means  the  whole  of  the  carpal  bones  (except 
the  trapezium  and  the  pisiform  bone)  are  separated  from  their  connections,  and 
may  be  extracted  in  one  mass  with  a  large  pair  of  sequestrum-forceps,  any 
bands  which  retain  them  being  touidied  with  a  knife. 

The  ends  of  the  radius  and  ulna  may  now  be  easily  protruded  from  the  ulnar 
wound.  If  on  examination  they  be  found  only  slightly  diseased,  the  ulna  may 
be  sawn  obliquely  so  as  to  remove  only  its  articular  surface  and  to  leave  almost 
the  whole  of  the  styloid  process.  A  thin  slice  may  be  taken  off  the  end  of  the 
radius,  so  as  just  to  remove  only  the  cartilaginous  surfiuse  ;  and  its  articular 
surface  for  the  ulna  may  be  removed  by  cutting  longitudinally  with  the  bone- 
forceps  or  a  chisel  By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
styloid  process,  the  tendency  to  displacement  of  the  hand  to  the  ulnar  side  is 
somewbat  oounteracted.  If  the  bones  be  extensively  diseased,  the  gouge  and 
bone-pliers  most  be  used  freely.  The  next  step  is  to  expose  the  bases  of  the 
metacarpal  bones,  and  to  treat  them  in  tiie  same  way  as  the  radius  and  ulna, 
saving  as  mnch  bone  as  possible,  but  removing  all  cartilaginous  surfaces  with 
a  narrow-bladed  saw.  The  seoond  and  third  are  most  easily  protruded  fix>m 
the  radial,  and  the  fourth  and  iSh  fnmi  the  uhmr  wound.  The  trapezium 
may  then  be  dissected  out,  being  held  in  a  strong  pair  of  forceps.  In  doing 
this  care  must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
relation  with  its  outer  side  ;  and,  secondly,  not  to  cut  the  tendon  of  the  flexor 
carpi  radialis,  which  lies  in  its  groove.  When  the  trapezium  is  removed,  the 
base  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up  and  cut  off  with 
the  bone-pliers  or  a  small  saw.  It  is  better  to  remove  it,  as  it  may  suffer  from 
reeonence  of  the  disease,  and  by  its  removal  the  thumb  is  reduced  in  length  to 
the  same  extent  as  the  fingers.  Laatly,  the  pisiform  bone  may  be  examined, 
and  either  removed  entirely,  or  its  cartUaginous  surfiu^e  cut  off,  ea  the  case 
reqvires.  During  the  operation,  the  only  tendons  necessarily  divided  are  the 
extensors  of  the  wrist  The  flexor  carpi  radialis  may  escape,  from  its  attach- 
ment being  situated  low  on  the  bases  of  the  second  and  third  metacarpal  bones, 
and  the  flexor  ulnaris  is  left  attached  to  the  pisiform  bone.  All  the  extensors 
of  the  thumb  should  be  uninjured.  All  the  tendons  necessarily  divided  must 
be  cat  as  long  as  possible,  so  that  they  may  form  new  attachments  in  the  most 
VOL.  n.  c  c 
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adTantageons  posttiona  ;  and,  in  raising  the  flexor  and  extensor  tendons  they 
most  be  dietnrbed  as  little  as  possible. 

Afler-tnabtunt. — The  radi^  wound  may  be  closely  united  with  sutures.  The 
ulnar  wound  may  be  cloaed  at  each  end,  but  the  middle  of  the  wound  is  to  be  kept 
open  by  means  of  an  india-rubber  drainage<tube  to  allow  free  exit  of  discharge. 
The  hand  is  to  be  placed  on  a  splint.  The  most  couTeuient  is  a  simple  wooden 
splint, "  with  an  obtuse-angled  piece  of  thick  cork  "  stuck  on  it  so  as  to  maintain 
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Fig.  M7.— Buid  iflcT  Exditon  of  Wri*t,  Uld  on  SpUnL 

the  hand  in  a  state  of  semi-SexiDn,  with  the  wrist  sli^tly  extended  (Pig.  54G). 
The  thnmb  is  supported  by  a  bar  of  cork  stuck  on  the  under  surfitoe  so  as  to 
jffoject  at  the  side  (Fig.  547).  The  two  great  objects  in  after-treatment  are 
to  get  the  fingers  perfectly  movable  and  the  wrist  fiim.  For  these  purposes 
passive  motion  must  be  commenced  as  early  as  the  second  day  in  the  fingers, 
each  being  bent  and  extended  every  day  fully,  while  the  wrist  is  kept  firmly  on 
the  qilint  and  disturbed  as  little  as  poadble  during  the  treatment  of  the  fiof^era. 
Special  care  must  be  taken  to  flex  tiie  metaoarpo-phalangeal  articulations,  which 
are  very  apt  to  remain  stiff.  Pronation  and  supination  must  not  be  too  long 
Delected.  Passive  motion  must  be  maintained  as  long  as  there  is  any  tendency 
to  the  formation  of  adhesions  in  the  aheaths  of  the  tendons.  As  the  band 
becomes  stronger,  the  part  of  the  splint  supporting  the  fingers  may  be  cut  off. 
The  patient  must  continoe  some  support  as  long  as  he  feels  any  weakness  in 
the  wrist.  There  if  often  some  tendency  to  dropping  of  the  wrist  to  the  ulnar 
side,  which  is  best  connteracted  by  a  properly  constructod  gntta-percha  splint. 
The  thumb  is  apt  to  be  drawn  in  towards  the  index  finger ;  this  must  be 
prevented  by  a  thick  pad  of  lint  kept  fhim  the  eariiest  time  between  the  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the  opera- 
tion, and  next,  a  careful  and  patiently  conducted  after-treatment. 

»—Blf  .--Since  Lister  dMcribed  his  method  of  operating,  excision  of  the 
wrist  for  disease  has  become  a  recognized  operation  of  Surgery,  and  has  been 
practised  snccessf  nlly  by  West  (five  cases),  G  illespie,  and  many  other  Surgeons. 
In  military  sm^^eiy,  however,  according  to  the  statistics  of  the  American  war, 
the  remits  of  the  operation  have  been  &r  ftom  encouraging  in  regard  to  the 
amount  of  mobility  left  to  the  hand. 

Hakd. — In  the  removal  of  diseased  or  injoted  portions  of  the  hand,  it  is.  as 
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a  general  rule,  of  the  greatest  importance  to  sacrifice  as  little  as  possible  of  the 
healthy  or  nninjnred  structures.  In  all  operations  on  the  hand^  indeed,  we 
must  have  two  great  principles  in  view — the  preservation  of  the  ntiUby  of  the 
member,  and  the  maintenance,  so  far  as  practicable,  of  its  symmetry.  Utility 
is  necessarily  the  primary  consideration ;  but  if  a  part  be  not  useful,  it  may,  as 
in  the  case  of  the  head  of  the  middle  metacarpal  bone  in  amputation  of  the 
corresponding  finger,  be  sacrificed  for  the  purpose  of  preserving  the  symmetry 
of  the  maimed  limb.  The  hand  is  the  organ  ot  prehension  and  of  Umch ;  and 
in  all  operations  applied  to  it  we  should  endeavour,  as  far  as  practicable,  to 
maintain  its  efficiency  in  both  these  respects.  It  is  also  of  importance  to  bear 
in  mind  that  two  great  classes  of  actions  can  be  carried  out  by  the  hand — 
those  that  require  force,  and  those  that  require  delicacy  of  manipulation  rather 
than  strength.  By  a  surgical  operation  we  may  sometimes  Succeed  in  preserving 
one,  though  we  are  compelled  to  sacrifice  the  other ;  and  in  this  respect,  our 
procedure  should  be  a  good  deal  inflnenoed  by  the  occupation  of  the  patient. 
Thus,  by  partial  excision,  we  may  leave  a  hand  that  would  enable  a  clerk  to 
hold  his  pen,  but  which  would  be  almost  useless  to  a  labourer  or  blacksmith. 

In  looking  at  the  hand  from  a  surgical  point  of  view,  we  may  consider  it  as 
being  composed  of  two  constituents — the  hand  proper,  and  the  Thrnnh ;  the 
thumb  being  an  accessory  to  the  hand,  and  an  opponent  to  the  rest  of  the 
member,  without  which  it  is  susceptible  of  a  comparatively  limited  utility. 
Hence  the  thumb  is  of  equal  importance  to  the  rest  of  the  hand :  and  the  pre- 
servation of  its  three  bones  is  as  much  to  be  considered  as  that  of  the  remaining 
sixteen  that  enter  into  the  conformation  of  the  metacarpus  and  fingers.  In 
all  casea  of  injury  or  disease  implicating  the  thumb,  every  effort  ought  to  be 
made  for  its  preservation.  Even  if  it  be  left  stiffened  and  incapable  of  flexion, 
it  will  be  a  most  useful  opponent  to  the  rest  of  the  hand.  Should  it  be  found 
necessary  to  shorten  it,  care  must  be  taken  that  as  little  curtailment  as  possible 
be  practised :  a  portion  of  a  phalanx,  or  its  metacarpal  bone  even,  is  of  essential 
utility  in  giving  strength  and  breadth  to  the  grasp  of  the  hand.  In  cases  of 
disease,  a  very  useful  member  may  be  left  by  the  removal  of  a  portion  or  the 
whole  of  the  ungual  phalanx,  of  the  metacarpo-phalangeal  articulation,  or  even 
by  the  excision  of  the  metacarpal  bone,  the  phalanges  being  left.  These  various 
operations  are  easy  of  performance  ;  an  incision  through  the  diseased  and  dis- 
organised soft  parts  will  expose  the  necrosed  bone  or  carious  joint,  which  must 
be  removed  by  cutting-pliers  or  a  narrow  saw. 

When  the  thumb  has  been  forced  back,  or  badly  lacerated  by  powder-flask 
or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced  and  main- 
tained in  position  on  a  splint,  with  some  form  of  antiseptic  dressing  applied 
to  it ;  and,  should  amputation  be  required,  it  must  be  done  in  accordance 
with  the  rule  just  mentioned — of  saving  as  much  as  possible  of  the  injured 
part. 

In  the  conservative  surgery  of  the  Fingem  the  preservation  of  flexion  and 
extension  in  the  part  left  is  the  main  thing  to  be  aimed  at ;  a  rigid  stump  is 
always  in  the  way.  The  preservation  of  these  movements  becomes  more  im- 
portant in  proportion  as  the  palm  is  approached.  It  is  of  more  consequence 
that  the  proximal  phalanx,  which  carries  the  rest  with  it,  should  be  capable  of 
being  bent  into  the  palm,  than  that  the  distal  can  be  flexed  on  the  second.  If 
the  proximal  phalanx  can  be  bent  down,  a  very  small  degree  of  movement  in 

ibe  distal  one  will  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
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make  it  a  uBef al  member ;  bat  if  the  proximal  one  be  stiffened,  no  amonnt  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particniariy  careful  of 
the  sheaths  of  the  tendons.  If  they  be  in  any  way  opened  or  injured,  it  will 
generally  be  found  either  that  the  tendon  sloughs,  or  that  it  becomes  adherent 
to  its  sheath  in  such  a  way  that  all  movement  is  lost,  or  at  least  greatly 
impaired. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.  It 
often  happens,  in  die  destructive  disorganization  which  results  itom  whitlow, 
that  this  necroses ;  when,  instead  of  amputating  the  end  of  the  finger,  it  may 
be  removed  by  an  incision  on  its  palmar  aspect.  Disease  of  the  pbalangecd 
articulations  usually  leads  to  amputation  of  the  affected  finger.  The  ralea  for 
performing  these  various  operations  have  ahready  been  laid  down  at  pp.  88  et 
zeq.^  YoL  I.,  to  which  I  must  refer  the  reader. 

Besection  of  the  MttAoarpttI  Bosm,  either  of  the  thumb  or  index  finger, 
without  the  removal  of  the  corresponding  digit,  is  occasionally  required,  more 
particularly  in  cases  of  injury ;  it  may  readily  be  done  by  making  a  longitudinal 
incision  over  the  dorsal  aspect  of  the  bone  to  be  removed,  carefully  detaching 
it  from  surrounding  parts  by  keying  the  edge  of  the  knife  close  against  the 
bone,  avoiding  the  tendons,  and  then  either  disarticulating,  or  (what  is  pre- 
ferable) cutting  across  the  neck  of  the  carpal  end  of  the  bone,  turning  it  oafc, 
and  separating  it  from  any  distal  attachments  which  it  may  retain.  After  the 
removal  of  the  metacarpal  bone  of  the  index  finger  in  this  way,  but  little  de- 
formity results,  and  a  v^  useful  hand  will  be  left,  more  particularly  in  children, 
on  whom  I  have  more  than  once  had  occasion  to  practise  this  partial  resection 
with  success.  If  the  periosteum  be  saved,  the  bone  may  be  to  some  extent  re- 
produced, but  in  order  to  obtain  this  result  it  is  necessary  to  keep  the  finger 
drawn  forwards  by  an  elastic  extending  af^ratus,  to  prevent  the  flnit  phalanx 
from  being  pulled  back  on  to  the  carpus  by  the  muscles  attached  to  it. 

OOHBUITATXTB  SUBOaST  OV  TXa  X«OWXB  BXTBUCZTT. 

In  all  conservative  operations  that  are  practised  on  the  lower  extranity,  it 
is  of  essential  importance  that  a  good  basis  of  support,  of  sufSdent  length  and 
stability,  be  left  to  the  body.  These  operations  differ  thus  in  some  important 
respects  from  those  that  are  practised  on  the  upper  extremity.  In  the  latter, 
the  preservation  of  the  hand,  even  though  in  a  mutilated  condition,  is  the 
thing  at  which  the  Surgeon  aims  ;  and,  provided  this  be  attained,  it  matters 
comparatively  little  how  much  the  arm  may  be  shortened  or  impaired  in  power. 
In  the  lower  extremity,  however,  strength,  length,  and  solidity  are  essential  to 
the  patient*s  comfort  and  utility,  and  unless  these  can  be  secured,  his  intereats 
are  better  served  by  the  removal  of  the  limb,  and  the  adaptation  of  some  arti- 
ficial contrivance,  than  by  leaving  a  shortened,  wasted,  and  crippled  member, 
which  is  unequal  to  support  the  weight  of  the  body. 

HiP-JOiNT. — Excision  of  the  head  of  the  thigh*bone  has  of  late  yesn  been 
a  good  deal  practised  in  some  cases  of  hip-joint  disease.  This  operation  may, 
however,  most  conveniently  be  considered  in  connection  with  that  affection 
(Chapter  LII.). 

Knee. — Excision  of  the  knee-joint  was  originally  performed  at  the  close  of 
the  last  century  by  Park,  Filkin,  and  the  Moreaus,  but  it  fell  into  dis&vonr 
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antil  it  im  revived  in  IS50  by  Fergnsson,  sicce  wbioh  time  it  has  been  exten- 
nvely  practised.  During  the  last  few  jeais,  since  the  operation  has  been 
robbed  of  many  of  its  dangers  by  the  improved  methods  of  treating  wonnds, 
it  biH  been  perfermed  more  frequently  than  ever,  and  vith  steadily  improving 
lesulti. 

BidsioD  of  the  knee  is  nndertaken  in  the  great  majority  of  casoa  for  white 
swelling  of  the  joint,  but  Surgeons  differ  considerably  as  to  the  period  at  which 


ippllad. 

the  opention  shonld  be  performed.  All  are  agreed  that  among  the  npper  and 
middle  danes,  and  in  country  practice,  it  shonld  be  employed  only  aa  a  last 
raooree,  as  a  anbrtitate  for  amputation,  when  all  other  means  have  tailed  to 
core  the  disease.  On  the  other  hand,  many  Snrgeoae  have  become  so  dis- 
heartened  with  repeated  feilnres  to  cure  white  swelling  of  the  knee  in  the 
ehildren  of  the  poor  of  large  cities,  that  they  have  resorted  to  excision  at  a 
very  early  period.  It  is  not  wise,  however,  to  adopt  a  nniform  mode  of  treat- 
ntnit  for  aU  cases ;  each  shonld  be  judged  on  its  own  merits. 

Tbe  treatment  of  a  case  of  white  swelling  of  the  knee  should  be  conducted 
on  tbe  principles  already  laid  down  (p.  343) ;  but  a  brief  sketch  of  the  points 
baviDg  special  reference  to  this  joint  may  not  be  out  of  place  here.  From  the 
tartiot  stage,  perfect  rest  of  the  joint  is  essential ;  without  this  Uiere  is  no 
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hope  of  cure.  TbiB  may  be  obtained  by  the  application  of  some  rigid  apparatoa, 
as  the  plaster  of  Paris  or  starched  bandage,  reaching  from  the  fold  of  the  nates 
to  the  toes,  the  patient  being  allowed  to  move  about  on  cratches,  withont 
putting  the  foot  to  the  ground.  The  most  efficient  apparatus  is,  however,  the 
simple  and  ingenious  splint,  invented  by  H.  0.  Thomas,  of  Liverpool  (Figs. 
548, 549).  Besides  giving  the  most  perfect  rest,  this  has  the  great  advantage 
of  leaving  the  joint  exposed  so  that  the  effects  of  the  treatment  can  be  observed, 
and,  at  the  same  time,  it  enables  the  patient  to  move  about,  as  in  Fig.  549. 
The  apparatus  consists  of  a  well-padded  iron  ring,  covered  with  leather,  from 
which  an  iron  rod  extends  downwards  on  each  side  of  the  leg,  terminating  in 
a  second  ring  at  the  lower  end.  Attached  to  one  of  the  iron  rods  is  a  piece  of 
soft  leather,  which,  when  the  splint  is  applied,  may  be  brought  up  behind  the 
limb,  and  secured  to  the  other  rod  by  being  folded  over  it  and  fixed  with 
strong  pins.  This  leather  is  not  essential,  and  in  many  cases  the  limb  can  be 
better  fixed  without  it.  The  foot-piece  represented  in  Figs.  548,  549,  is 
required  only  when  the  splint  is  used  to  fix  the  limb  after  excision  of  the  joint ; 
in  other  cases  it  is  not  only  useless,  but  injurious.  In  ordinary  cases  in  which 
the  limb  is  tolerably  straight  the  apparatus  is  thus  applied : — ^The  splint  must 
be  of  such  a  length  as  to  extend  from  three  to  four  inches  beyond  the  foot. 
Two  stripe  of  strong  strapping  are  prepared  of  sufficient  length  to  reach  from 
immediately  below  the  head  of  the  tibia  to  one  inch  beyond  the  sole  of  the 
foot ;  to  one  end  of  each  of  these  a  stout  tape  is  firmly  sewn.  The  strips  are 
then  applied  to  the  sides  of  the  leg,  the  tapes  being  below.  To  give  additional 
security  some  narrower  strips  must  be  wound  spirally  round  the  1^,  care  being 
taken  not  to  apply  them  circularly,  or  with  sufficient  tightness  to  constrict  the 
limb.  Over  all,  a  fiannel-bandage  may  be  applied  from  the  ankle  to  the 
upper  end  of  the  tibia.  The  strips  of  plaster  thus  applied,  if  of  proper  quality, 
should  retain  their  hold  without  shifting  for  many  weeks.  The  limb  is  then 
passed  through  the  upper  ring  of  the  splint,  which  is  pushed  upwards  till  it 
gets  a  firm  bearing  against  the  tuberosity  of  the  ischium.  The  splint 
is  then  secured  in  position  by  tying  the  tapes  attached  to  the  strips 
of  plaster  to  the  ring  at  the  bottom  of  the  splint.  It  is  not  intended  in  so 
doing  to  forcibly  extend  the  limb,  but  merely  to  retain  the  splint  steadily 
in  position.  If  the  patient  is  to  walk  on  the  splint  it  is  better  to  have 
a  bar  fixed  across  between  the  two  vertical  rods,  about  one  inch  above 
their  lower  ends  to  which  the  tapes  can  be  made  fast,  otherwise  thej  are 
quickly  worn  through.  The  limb  being  thus  fixed  longitudinally,  lateral  and 
anterior  posterior  movements  are  prevented  by  two  broad  strips  of  plaster, 
about  three  feet  long  and  three  to  five  inches  wide  ;  one  to  be  applied  to  the 
middle  of  the  thigh,  and  the  other  to  the  leg  opposite  the  calf.  The  strip  of 
plaster  is  first  fixed  to  one  of  the  lateral  rods,  then  brought  over  or  under  the 
limb,  and  back  to  the  same  bar,  the  remainder  of  the  strip  being  wound  round, 
including  both  bars  and  the  limb.  The  second  strip  is  then  applied  in  the 
same  way,  but  is  fixed  to  the  opposite  lateral  rod.  A  broad  strip  of  bandage 
or  plaster  is  then  applied  behind  the  knee  between  the  two  lateral  rods,  so  as 
to  support  the  ham.  This  is  not  necessary  if  the  leather  is  fixed  to  the  splint* 
as  in  Fig.  548.  Lastly,  a  flannel  bandage  is  smoothly  applied  fit>m  the  toes 
to  the  groin.  If  properly  put  up  the  apparatus  should  not  require  changing 
for  some  weeks ;  the  tapes  may  be  tightened  if  they  become  k)oeey  and  the 
flannel  bandage  re-applied  daily,  but  the  strapping  should  not  be  touched.   In 
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waUdng,  a  patten  is  worn  on  the  boot  of  the  sonnd  side,  80  as  to  equalize  the 
length  of  the  two  limbs  (Fig.  549).  A  broad  strap  may  be  carried  from  tiie 
splint  over  the  opposite  shoulder,  as  in  Fig.  549,  but  if  the  extension  apparatus 
is  properly  fixed  to  the  leg,  and  the  tapes  tied  sufficiently  tightly,  this  is  not 
neoeasaiy.  A  Thomas's  splint  applied  as  above  described  is  perhaps  the  most 
perfect  apparatus  ever  invented  for  fixing  the  knee.  If,  however,  all  the  de- 
tails are  not  attended  to,  it  becomes  as  useless  as  any  other  form  of  splint. 
Even  if  the  limb  is  flexed  to  a  considerable  angle,  the  Thomas's  splint  may  be 
applied  as  above  described,  slight  modifications  being  made  to  suit  the  altered 
position  of  the  limb.  After  a  few  weeks  in  bed  the  limb  will  usually  become 
stra^ht,  if  no  ankylosis  exists. 

During  the  time  that  the  limb  is  on  the  splint  the  accessory  means  of 
treatment,  such  as  counter-irritation  or  pressure  by  an  elastic  bandage,  may  be 
employed,  should  they  be  considered  necessary  ;  but  in  a  large  proportion  of 
cases  simple  rest  is  all  that  is  required.  If  the  joint  improves  under  this 
treatment  it  must  be  patiently  continued  for  many  months,  or  even  a  year  or 
more.  Should  the  joint  continue  to  enlarge,  and  abscesses  form  in  spite  of 
the  treatment,  or  should  the  case  be  seen  for  the  first  time  after  these  com- 
plications have  arisen,  operative  interfer^otoe  is  required.  It  is  not  necessary, 
however,  to  have  immediate  recourse  to  excision  or  amputation.  If  the  general 
health  of  the  patient  is  good,  and  his  surroundings  favourable,  an  attempt  may 
be  made  to  save  the  ends  of  the  bones  by  making  free  incisions  along  the 
lateral  aspects  of  the  joint  as  far  back  as  possible,  so  as  to  drain  the  cavity 
thoroughly.  If  they  are  made  too  near  the  patella  a  pouch  is  left  behind  the 
iodsion  on  each  side,  in  which  the  discharges  may  accumulate.  The  incisions 
should  extend  from  the  level  of  the  upper  limit  of  the  pouch  of  synovial 
membrane  above  the  patella  to  the  head  of  the  tibia.  If  an  abscess  be  found 
borrowing  bqrond  this  point,  the  knife  must  be  carried  further,  so  as  to  lay 
it  freely  opea.  The  incisions  having  been  made,  the  pulpy  granulation-tissue 
£DxDg  the  cavity  of  the  joint  may  be  freely  scraped  away  with  a  sharp  spoon, 
and  if  a  canons  patch  be  felt  on  either  of  the  bones  this  also  may  be  treated  in 
the  Hme  way.  In  some  cases  sequestra  may  be  found,  and  removed.  By  this 
mode  of  treatment  good  results  have  been  obtained  by  H.  0.  Thomas  and 
Biuhton  Parker  of  Liverpool.  It  is  specially  adapted  to  children  under 
fourteen  or  fifi^en  years  of  age,  and  the  younger  the  child  the  better  hope 
there  is  of  success.  In  adults  it  is  rarely  to  be  recommended ;  nor  is  it  prac- 
ticable when  the  bones  are  extensively  destroyed.  The  operation  should  be 
performed  with  the  strictest  antiseptic  precautions.  In  the  after-treatment 
dnunage-tubes  are  not  necessary  if  the  incisions  are  sufficiently  firee.  The 
drearing  must  be  changed  at  the  end  of  the  first  twenty-four  hours,  as  it  will 
be  soaked  by  the  abundant  bloody  and  serous  discharge  which  flows  away  im- 
mediately after  the  operation.  An  antiseptic  cotton-wool  dressing,  either  of 
iodoform-  or  salicylic  wool  may  then  be  applied,  enveloping  the  knee  widely  on 
each  side,  and  snrzounding  the  splint.  This  may  be  left  undisturbed  till  some 
discharge  soaks  out,  unless  severe  pain  or  elevation  of  temperature  indicate 
that  all  is  not  going  on  well.  Konig  strongly  recommends  the  application  of 
lome  iodoform  to  the  inside  of  the  joint  at  the  operation.  Should  the  treat- 
ment iiul  to  arrest  the  disease,  the  incisions  can  be  utilized  in  a  subsequent 
excuion  or  ampntation. 

When  the  foregoing  methods  fail,  or  in  cases  not  adapted  to  the  treatment 
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b;  incision,  excision  of  the  joint  or  ampntation  becomes  Qeceeaary  to  save  the 

life  of  the  patient. 
Excision  of  the  knee-joint  tosj  be  {Mvctiaeii  also  in  cMes  of  faulty  ankyloeis 

resulting  from  old  disease  or  injoiy,  b;  vfaich  the  limb  has  been  rendered 

useless. 
Opcrmtion. — Excision  of  the  knee-joint  may  be  performed  by  making  a 

hone-shoe  incision  with  the  oonvezity  downwards,  commencing  at  the  side  of 

one  condyle  of  the  femur,  and  passing  immediately  above  the  tubercle  of  the 

tibia  to  a  corresponding  point  on  the  opposite  condyle  (Fig.  550).  By  this 
incision  the  ligamentam  patelUe 
is  divided,  and  the  patella  torned 
up  in  the  elliptical  flap ;  the 
crucial  l^aments,  if  not  already 
disorganized,  are  then  to  be  cut 
acroes,  any  remainiog  lateral 
attachments  divided,  and  the 
bones  cleared  for  the  saw.  In 
doing  this  the  limb  most  be 
forcibly  flexed,  and  the  knife 
carefiilly  api^ied  to  the  poeterior 
part  of  the  head  of  the  tibia ;  for 
this  pnrpcse  a  blnnt-pointed 
resectioQ-knife  is  the  beat.  The 
articular  snrihces  most  bow  be 
^  sawn  off.    This  may  be   done 

/  with  Butcher's  saw  ;  but  in  wder 

to    ensure    a   perfectlr   anwoth 

,»».-™«.-i.d-™,.E_u„..,«»,^W-.     ^in,„    rf     11,    b,^    ^j 

Smgeons  prefer  to  use  a  ODOunon 
saw  somewhat  broader  than  that  ordinarily  employed  in  ampatations.  The 
lower  end  of  the  thigh-bone  should  flrst  be  removed.  The  saw-cat  may  safely 
be  carried  from  befbre,  backwards,  or  in  the  opposite  direction,  as  tbcfe  is  no 
danger  of  injuring  the  popliteal  vessels.  It  mnst  be  mode  accurately  at  rif^t 
angles  to  the  shaft  of  the  femur,  in  the  antero-poeterior  direction  ;  but,  in  the 
transvene,  it  should  be  parolld  to  the  articnlar  surface,  that  is  to  say,  the  inner 
side  must  be  left  slightly  the  longer,  as  the  internal  condyle  is  naturally  longer 
than  the  outer.  If  the  condyles  retain  their  normal  shape,  it  is  not  difBcnlt  to 
judge  the  proper  angle  at  whic4t  the  saw  riiould  be  held  ;  but  if  tbey  are  ex- 
tensively and  irregularly  destrt^ed,  the  following  guide  may  be  taken.  The 
patient  lying  flat  on  his  back,  the  thigh  is  flexed  to  a  right  angle,  and 
addncted  till  the  inner  side  of  the  knee  oorraponds  to  the  middle  line  of  the 
body ;  the  saw  is  then  to  be  held  parallel  to  the  surfece  of  the  table.  A  thin 
slice  is  next  taken  off  the  tibia.  It  is  osnally  recommended  to  out  from  behind 
forwards  (Fig.  551)  to  avoid  wounding  the  pophteal  veflseb  ;  but  if  ordinary 
care  be  taken  there  is  no  risk  of  doing  this,  and  it  Is  more  convenient  to  saw 
in  the  opposite  direction.  The  section  must  be  accurately  at  right  angles  to 
the  shaft  of  the  tibia  in  both  directions. 

It  has  been  recommended  to  saw  the  tibia  ooncaT*  and  the  ffemur  convex, 
using  a  Butcher's  saw,  but  it  is  difBcnlt  to  do  this  so  that  the  bones  shall  fit 
accurately,  and  the  method  presents  no  adi-antage  over  tbe  ordioaiy  way  of 
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operating.  Care  mut  be  taken  not  to  remove  more  of  the  bones  than  is  also- 
Intelj  JMcesBary,  especiaUj  in  jonng  sabjects,  lest  the  epiphyeee  be  completely 
removed,  and  the  growth  of  tfie  limb  interfra^  with.  It  is  nm&lly  eofficient 
to  remove  irom  one-third  to  three -fonrtha  of  an  inch  of  the  tibia,  and  about 
one  incii  or  an  inch  and  a  half  of  the  thigh-bone  (FigG.  563  and  558).  In 
yonug  childicn  the  ends  of  the  bones  can  sometimee  be  sliced  off  with  a  knife, 
and  the  amonnt  taken  away  accurately  limited  to  the  diseased  tieaaee.  It  not 
mfreqnently  happens  th^  carious  cavities  are  foond  extendii^  below  the  level 
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Boa  of  TlbU.  ticiMd. 

of  the  section  that  has  been  made ;  when  this  is  the  case,  it  is  better  to  ^)plj 
die  gouge  to  them  than  to  saw  the  IwHie  below  their  level.  Sboald  the 
<^ieradon  be  performed  for  defisinltf  consequent  npon  badly  reduced  fractures 
or  diriocatione  about  t^  knee,  av  W  been  done  sncoessfnlly  by  Humphry  of 
Cambridge,  it  may  be  neceesary,  in  order  to  bring  the  limb  into  good  poeitioD, 
to  remove  a  wedge-shaped  piece  from  one  of  the  bonee. 

If  the  patella  be  mnch  diseased,  it  most  be  removed  ;  if  it  be  only  slightly 
oaiions,  it  may  be  scraped  or  gouged  oat ;  and  if  healthy,  in  accordance  wiUi 
that  {HiDciple  of  conservative  snrgery  by  which  no  sound  part  is  rranoved,  it 
should  be  left,  becoming  ccnsolidated  with  and  •treogthening  the  joint.  The 
arlicnlar  snrface  for  the  patella  on  the  thigh-b<»w,  wbidi  extends  some  my  np 
it«  fonpart,  may  advautageouly  be  sliced  off,  so  as  to  kave  an  oaeeons  sorface, 
instead  of  a  cartilaginons  one,  for  tJie  attachment  of  the  patella. 

I  have  always  found  the  operation,  as  it  has  jnst  been  described,  easy  of  per- 
formance and  good  in  its  reenlts ;  bnt  varion*  modiflcationa  are  adopted  by 
different  Burgeons.  Thas,  some  nuke  one  straight  transvetve  incision  ;  others 
two  parallel  incisions,  one  on  each  side  of  the  pateQa,  or  an  H-Aaped  incision, 
and  thus  open  the  articnlation  from  the  side.  Jones  of  Jersey,  who  had  great 
experience  in  this  operation,  advised  that  the  skin  be  dissected  np  by  means  of 
a  wmilnnar  incision,  and  then  that  the  ligamentnm  patelln  be  preserved  by 
being  pushed  with  the  patella  and  the  qnadrioept  extensor  tendon  to  one  side. 
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the  joint  then  opened,  and  the  bones  sawn.  Others  advise  that  the  patella  be 
always  removed*  Yolkmann  recommends  a  straight  incision,  passing  ftom 
one  condyle  of  the  f emnr  to  the  other,  transversely  across  the  middle  of  the 
patella,  which  is  then  sawn  through,  so  as  to  expose  the  joint.  After  the 
articular  ends  of  the  femnr  and  tibia  have  been  removed,  the  firagments  of  the 
patella  are  united  to  each  other  by  sutnres  of  catgut,  carbolized  silk  or  wire. 
If  its  articular  surfisuse  is  diseased  it  must  be  sliced  off  or  scraped.  The  results 
obtained  by  this  method  are  very  good ;  the  patella  readily  unites  by  bone,  and 
either  remains  movable  or  becomes  fixed  to  the  femur.  The  attachment  of 
the  quadriceps  extensor  and  ligamentum  patellsB  being  undisturbed,  the  ten- 
dency to  displacement  of  the  tibia  backwards  after  the  operation  is  counter- 
acted, and  in  walking  the  action  of  the  rectus  in  bringing  the  limb  forwards 
is  preserved. 

B.  Davy  of  the  Westminster  Hospital  has  very  ingeniously  and  successfully 
modified  the  operation  of  excision  of  the  knee-joint  by  uniting  the  bones  on 
the  ''  Tenon  and  Mortice  ^  principle,  thus  securing  more  solid  bony  ankylosis. 
He  cuts  the  end  of  the  femur  into  a  wedge-shape,  constituting  the  tenon,  and 
cuts  out  a  mortice  in  the  upper  end  of  the  tibia,  into  which  the  wedged-shsped 
end  of  the  femur  is  driven,  and  maintained  with  absolute  fixity  by  means  of  a 
wire  splint  with  foot-piece.  This  is  disturbed  as  little  as  possible  until  firm 
union  is  established. 

After  the  ends  of  the  bones  have  been  removed,  in  cases  of  white  swelling, 
the  pulpy  granulation-tissue  representing  the  synovial  membrane  must  be 
cleaned  away  as  completely  as  possible,  partly  by  scraping  with  a  sharp  spoon 
and  partly  by  the  use  of  scissors  and  forceps.  Some  caution  is  necessary  in 
cleaning  the  posterior  part  of  the  joint  to  avoid  wounding  the  popliteal 
vessels.  The  healing  of  the  wound  is  much  facilitated  and  the  subsequent 
suppuration  diminished  by  this  proceeding.  If  sinuses  existed  before  the 
operation,  they  may  be  scraped  and  cleaned  with  a  solution  of  chloride 
of  zinc 

In  order  to  keep  the  bones  in  position  some  Surgeons  drill  them  obliquely 
at  the  anterior  part  and  secure  them  by  a  couple  of  strong  sutures  of  catgut, 
carbolixed  silk  or  wire.  Strong  catgut  answers  the  purpose  very  well,  and  will 
not  soften  for  about  two  weeks,  after  whidi  time  it  is  no  longer  needed.  If 
the  wound  is  not  aseptic  wire-sutures  are  the  best,  if  any  be  used. 

It  is  very  important  that  all  hsemorrhage  should  be  thoroughly  arrested 
before  the  wound  is  closed.  In  some  cases  no  ligatures  will  be  required,  bat 
usually  two  or  three  of  the  articular  arteries  furnish  sufficient  haemorrhage  to 
require  restraint.  The  flap  when  laid  down  will  often  appear  inconveniently 
long  and  thick,  bat  it  must  not  be  curtailed  as  it  will  eventually  contract  and 
fit  welL  As  a  rule  drainage-tubes  are  not  necessary,  and  the  flap  having  no 
tendency  to  become  displaced,  only  requires  a  few  sutures  to  hold  it  ia 
position. 

The  result  of  the  operation  will  depend  mainly  on  the  care  taken  in  the 
after-treatment  and  in  the  sacoessful  prevention  of  decomposition  in  the 
discharges.  It  is  essential  for  success  that  the  limb  should  be  kept  at  perfect 
rest  for  the  first  few  weeks ;  any  appantos,  therefore,  which  requires  complete 
removal  for  dressing  the  woond  shoold  be  avoided.  A  narrow  splint  of 
japanned  iron  extending  from  the  buttock  to  the  heel  will  nsually  answer  the 
purpose  sufficiently  well.    It  must  be  padded  where  it  is  in  contact  with  the 
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lliigb  and  the  calf  to  such  an  extent  that  it  is  not  in  actnal  contact  with  the 
skin  in  the  ham.  It  mnst  be  fixed  in  position  by  a  flannel-bandage  above 
and  below  the  knee,  over  which  a  firm  plaflter-of-PariB  bandage  mnst  be 
applied.  Heron  Watson  recommends  a  soft  iron  rod  or  bar,  applied  ante- 
riorly, reaching  fix)m  the  groin  to  the  toes.  The  npper  part  is  straight  for  the 
thigh,  in  the  middle  is  an  arch  passing  over  the  knee ;  the  lower  part  is 
straight  for  the  leg,  and  bent  at  an  angle  forwards  opposite  the  ankle  to  fit 
the  dorsum  of  the  foot.  At  the  lower  end  opposite  the  ankle  is  a  hook  by 
which  the  limb  can  be  suspended*  This  splint  having  been  properly  padded, 
is  fixed  in  position  with  a  plaster-of-Paris  bandage.  Thomas's  splint  with  a 
foot  piece  (Fig.  548)  also  will  be  found  a  very  efficient  apparatus,  and  may  be 
secured  above  and  below  the  knee  with  a  plaster-of-Paris  bandage.  By  any  of 
these  means  the  limb  may  be  immovably  fixed,  while  the  knee  is  sufficiently 
exposed  to  allow  of  dressing.  Whatever  apparatus  is  chosen,  it  must  be 
applied  while  the  patient  is  still  under  chloroform  before  leaving  the  operating 
table.  As  soon  as  the  wound  is  healed,  the  limb  may  be  encased  completely 
in  a  plaster-of-Paris  or  starched  bandage  till  the  bones  are  firmly  united  to 
each  other. 

If  proper  attention  be  not  paid  to  the  position  of  the  limb,  bowing  outwards 
is  apt  to  take  place.  In  order  to  prevent  displacement,  it  has  been  proposed 
to  divide  the  hamstring  tendons ;  this,  however,  I  have  never  found  necessary, 
nor  does  it  seem  to  me  to  be  advisable  to  complicate  the  operation  by  such  an 
addition  to  it. 

The  best  dressing  for  an  excision  of  the  knee  is  that  which  requires  changing 
least  fi^uently,  and  most  efficiently  prevents  decomposition  of  the  discharges. 
Whatever  dressing  be  chosen  it  should  be  changed  at  the  end  of  the  first  24 
hours  to  get  rid  of  the  early  discharge.  The  dry  antiseptic  wool-dressings, 
which  can  often  be  left  untouched  for  2  or  3  weeks,  give  excellent  results  ;  but 
if  they  are  used,  care  must  be  taken  to  apply  enough  wool,  a  thickness  of  at 
least  three  inches  being  required. 

The  form  of  dressing  is,  however,  of  secondary  importance  to  the  mainte- 
nance of  perfect  rest.  If  this  be  attended  to,  osseous  ankylosis  will  ensue,  and 
a  good  and  useful  straight  limb  result.  In  two  cases  I  have  succeeded  in  getting 
a  good  limb  with  a  partially  movable  joint ;  both  these  cases  were  in  children ; 
and  I  am  disposed  to  think  that  in  young  patients  this  result  may  often  be 
satisfactorily  attained.  In  adults,  however,  osseous  ankylosis  should  always 
be  aimed  at. 

grftciHtfii  of  Omws  f6r  E«ciriow. — It  is  generally  recognized  that  excision 
of  the  knee  should  not  be  undertaken  after  the  age  of  80«  Gkmt  has  recorded 
cases  successfully  operated  on  as  late  as  53,  but  these  are  quite  exceptional. 
Excision  is  not  as  a  rule  to  be  recommended  in  very  young  children,  as  it  is 
apt  to  arrest  the  growth  of  the  limb  to  such  an  extent  as  to  render  it  useless 
in  after-life.  Moreover,  incision  of  the  joint  and  scraping  is  usually  success- 
ful at  this  age.  About  14  or  15  is  considered  by  most  Surgeons  the  most  favour- 
able age  for  the  operation.  It  should  not  be  undertaken  when  there  is  any 
visceral  disease,  especially  if  there  is  tubercular  disease  of  the  lungs  or  albu- 
minoid degeneration  of  the  liver.  Extensive  disease  of  the  bones  is  unfavour- 
able to  the  operation.  It  need  hardly  be  said  that  the  operation  should  not  be 
undertaken  when  there  is  hope  of  cure  by  simpler  means.  In  the  International 
Congress  of  1881  Kocher  of  Berne  maintained  that  in  white  swelling  excision 
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of  the  knee  ensures  a  more  rapid  core  and  a  better  limb  than  any  conservative 
method  of  treatment,  but  this  view  is  not  generally  accepted.  If  the  disease 
is  recognized  sufficiently  early,  and  treated  properly  by  perfect  rest  of  the  joint, 
excision  should  be  required  only  in  exceptional  cases. 

BMnilti. — In  determining  the  propriety  of  performing  the  operation,  there 
are  two  points  to  be  considered  :  1.  The  danger  attending  it,  and  2.  The 
utility  of  the  limb  left  after  operation. 

1.  Statistics  have  been  very  abundantly  published  with  regard  to  the  opera- 
tion of  excision  of  the  knee,  with  the  object  partly  of  showing  the  absolute 
mortality  and  partly  of  contrasting  excision  with  amputation.  At  the  present 
time  these  require  complete  revision ;  first,  because  the  death-rate  has  been 
greatly  reduced  by  the  improved  after-treatment,  and  secondly,  because  many 
Surgeons  perform  the  operation  in  hospital-practice,  not  merely  as  a  substitute 
for  amputation  in  cases  past  cure  by  any  other  means,  but  as  a  means  of  rapid 
cure  replacing  prolonged  conservative  treatment. 

The  foUowing  are  amongst  the  most  important  of  the  older  statistical 
records. 

Peni^res,  writing  in  1869,  gives  the  statistics  of  600  cases  in  which  excision 
of  the  knee  had  been  performed.  Of  481  cases  operated  on  for  disease,  800 
recovered  and  181  died — a  mortality  of  80  per  cent.  The  result  of  excision 
for  gunshot-injury  has  already  been  alluded  to  at  p.  285,  Vol.  I.,  as  generally 
unsatisfactory. 

On  comparing  the  mortality  after  amputation  of  the  thigh  with  that  follow- 
ing excision  of  the  knee-joint,  some  statistics  show  no  very  material  difference 
in  the  rate  of  mortality  after  the  two  operations.  In  1869,  Swain  found  that, 
in  472  cases  of  excision  of  the  knee-joint  collected  by  FVice,  Mac  Cormac,  and 
himself,  there  were  116  deaths,  or  24*5  per  cent. ;  while  in  54  amputations  of 
the  thigh  there  were  18  deaths,  or  24  per  cent.  Other  recent  statistics,  again, 
show  decidedly  in  Ikvour  of  excision.  Willett  has  collected  the  cases  that 
occurred  at  St.  Bartholomew's  Hospital  during  a  period  of  six  years.  He  finds 
that  of  88  cases  of  excision  8  proved  &tal ;  whilst  of  84  cases  of  amputation 
of  the  thigh  for  disease  no  fewer  than  87  died-^showing  a  preponderance  in 
ftvour  of  excision  over  amputation  in  the  ratio  of  21  against  44  per  cent,  of 
deaths.  Bryant,  however,  says  that  the  mortality  after  the  two  operations 
varies  much  according  to  age.  Thus,  among  patients  under  20  years  of  age, 
in  69  amputations  of  the  thigh  for  disease  of  the  knee,  8  only  died,  while  of 
97  cases  of  excision,  27  died  ;  in  119  amputations  between  the  ages  of  20  and 
40,  88  died,  while  of  74  excisions,  89  died.  He  hence  concluded  that,  during 
the  earlier  period  of  life,  excision  is  a  fiir  more  fiital  operation  than  amputation ; 
whilst  at  more  advanced  ages,  though  still  more  &tal,  the  balance  in  favour  of 
amputation  is  less  striking. 

The  following  may  be  given  as  examples  of  later  results.  Holmes  states 
that  at  Guy's  Hospital,  where  some  of  the  Sargeons  are  strong  advocates  of 
early  excision  performed  with  antiseptic  precautions,  89  joints  were  excised  in 
a  period  of  5  years  with  only  6  deaths.  Kocher,  also  an  advocate  of  early 
antiseptic  excision,  in  1881  recorded  64  cases  with  6  deaths,  8  from  septic 
poisoning  in  the  early  days  of  the  antiseptic  treatment,  1  from  hsemorrhage, 
1  from  carbolic-acid-poisoning,  and  1  firom  acute  tuberculosis.  Messing,  in 
order  to  illustrate  the  effects  of  the  mode  of  dressing,  has  collected  92  cases 
from  the  hospital  at  Kiel ;  21  were  performed  before  the  introduction  of  the 
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antiseptic  treatment,  of  these,  7  died  directly  from  the  operation ;  23  were 
treated  by  antiseptic  methods  involving  frequent  change  of  dressing,  and  of 
these  2  died ;  the  remaining  48  cases  were  treated  by  the  lasting  antiseptic  dress- 
ingy  and  of  these  only  1  died,  from  haomophilia.  Of  the  92  cases,  14  underwent 
subsequent  amputation.  Sack  of  Dorpat,  in  1880,  published  the  results  of  144 
cases  treated  antiseptically  by  various  Surgeons ;  of  these,  25  or  17*3  per  cent, 
died ;  4  from  infective  processes  in  the  wound,  18  from  tuberculosis  and  other 
general  diseases  existing  before  the  operation,  1  from  chloroform,  and  1  from 
carbolio-acid-poisoning,  2  from  causes  unconnected  with  the  operation,  and  4 
from  caoses  not  stated.  Of  the  119  who  survived,  11  underwent  subsequent 
amputation,  making  exactly  75  per  cent,  of  successes  and  25  per  cent,  of 
failures. 

2.  The  second  point  that  has  to  be  determined,  is  as  to  the  Utility  of  the 
Limb  after  the  Operation. 

On  this  pointy  the  result  of  recorded  cases  is  in  favour  of  the  operation.  In 
one  of  Park's  cases,  operated  on  in  1783,  that  Surgeon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  '*was  able  to  go  aloft  with  consider- 
able agiUty,  and  to  perform  all  the  duties  of  a  seaman.*'  In  some  of  the  latter 
cases  the  result  has  been  equally  good.  One  of  Jones's  patients  (a  boy) 
'*  could  run  and  walk  quickly  without  any  aid  of  a  stick,  could  stand  on  the 
limb  alone,  and  pirouetted  and  hopped  two  or  three  yards  without  putting  the 
sound  limb  to  the  ground."  In  several  of  my  own  cases  an  excellent,  strong 
and  straight  limb  has  been  left,  useful  for  all  ordinary  purposes.  In  a  case 
which  I  examined  seven  years  after  the  operation,  the  limb  was  well  nourished, 
straight,  firmly  ankylosed,  and  but  very  little  shortened.  The  patient,  a  lad 
of  twenty,  could  walk  eight  or  ten  miles,  and  even  jump  and  stand  on  the 
limb  without  the  least  pain,  sign  of  weakness,  or  difficulty.  In  very  young 
children  the  result  of  the  operation  is  not  satisfactory,  the  leg  continuing 
shortened  and  wasted,  not  developing  with  the  rest  of  the  body.  This  is  appa- 
rently due  to  and  dependent  upon  the  removal  of  the  epiphysis  of  the  tibia,  on 
the  integrity  of  which  the  growth  of  that  bone  is  dependent. 

After  the  operation,  osseous  ankylosis  takes  place  with  a  firm  cicatrix  ;  the 
limb  is  shortened  fh>m  one  to  three  inches,  according  to  the  amount  of  bone 
removed,  but  by  means  of  a  high-heeled  shoe  this  inconvenience  is  greatly 
remedied.  It  has  been  urged  against  excision  of  the  knee-joint,  that  convales- 
cence is  tedious  and  prolonged  ;  but  this  argument  can  with  justice  have  but 
little  weight.  If  a  useful  limb  can  be  preserved  to  the  patient,  it  can  matter 
bat  little  if  a  few  additional  weeks  be  devoted  to  the  procedure  by  which  it  is 
obtained  ;  and,  indeed,  it  is  a  question  whether  in  many  cases  the  patient  may 
not  be  able  to  walk  just  as  soon  after  the  excision  of  the  knee-joint  as  after 
amputation  of  the  thigh  ;  for,  as  has  been  very  properly  remarked,  though  the 
amputation-wound  may  be  heded  in  three  or  four  weeks,  it  may  be  as  many 
months  before  an  artificial  limb  can  be  worn. 

On  the  whole  from  the  evidence  before  us,  it  may  be  concluded  that  in 
I»operly  selected  cases  excision  is  preferable  to  amputation,  as  involving  less 
matilation  and  but  little  more  risk.  In  the  statistics  collected  by  Sack  above 
quoted,  13  out  of  25  deaths  arose  from  visceral  disease  existing  before  the 
operation.  If  these  cases  had  been  submitted  to  amputation  probably  many 
of  them  would  have  recovered,  and  the  death-rate  of  the  excisions  would  have 
been  reduced  to  under  10  per  cent.    The  operation  should  not  be  put  off  too 
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long,  till  the  patient  is  eihaoBted  by  pain  and  discharge,  and  the  timies  ronad 
the  joint  perforated  by  nnraerous  §inuRe8 ;  but,  on  the  other  hand,  it  cao 
hardly  be  considered  jnstiJiBble  to  resort  to  excision  vithont  a  fcir  effort  to 
core  the  disease  by  simple  treatment.  Ereiy  case  most  be  decided  on  its  own 
merits,  and  the  resnlts  obtained  will  be  in  proportion  to  the  judgment  shown 
by  the  Sm^eon  in  selecting  the  proper  cases.  In  a  donbtfnl  case  there  is 
another  consideration  which  cannot  be  altogether  discarded  in  enabling  as  to 
form  a  judgment  as  to  the  preferable  operation.  And  it  is  this,  that,  in  ctm- 
sequence  of  recent  improvements  in  snrgical  mechanics,  artificial  limba  are 
now  constmctfid  of  so  durable  and  nsefol  a  character,  as  to  supply  to  a  great 
extent  the  loss  sostained  by  amputation,  and  this  more  particularly  if  the  limb 
hare  been  removed  early  in  life,  when  the  patient  can  more  readily  adapt  him- 
self to  new  methods  of  progression. 

BoifES  OP  THE  Leo. — The  TiUa  is  very  frequently  the  seat  of  caries  in  the 
upper  and  lower  epiphyses,  and  of  necrosis  in  the  shaft,  requiring  partial 
operation  for  the  removal  of  the  diseased  portions.  Occasionally  a  very  oon- 
siderable  extent  of  the  shaft,  indeed  the  whole  of  it,  may  be  removed  in  a  state 
of  necroeis,  as  a  loosened  sequestrum,  from  the  interior  of  the  periostenm,  more 


Fig.  U4.— Umb  with  KkdmIi  of  FnraU.  Fig.  Hi — Unl)  ifter  Raoonl  of  nbolL 


orlessconsolidatedand  strengthened  bytbedepoat  of  new  bone.  Snchopera- 
tions  present  nothing  special,  and  the  result  is  nsoally  very  satisfiustoty,  the 
limb  tiiat  is  left  being  strong,  useful,  and  sonnd. 

The  ribulft  is  less  frequently  the  seat  of  operation,  hut  it,  like  the  tibia 
may  require  partial  removal.  In  one  case,  that  of  a  child  six  years  of  age,  I 
snccessfnlly  removed  the  whole  of  the  necrosed  fibola.  This  operati<»]  is 
readily  done  by  slitting  up  the  sinuses  in  a  direction  so  as  to  expose  the 
sequestrum,  which  may  then  be  drawn  out  without  difficulty  (Figs.  &&4  and 
fl55).  After  the  opeTstion  an  inner  splint  must  be  applied,  in  order  to  obviate 
the  tendency  to  varus  which  will  ensue.  In  the  case  from  which  the  annexed 
dmwings  are  taken,  very  considerable  reparative  action  was  set  up  in  the 
periosteum  and  soft  tissoes  along  the  line  of  bone  that  had  been  removed,  new 
caseous  matters  apparently  being  deposited ;  and  the  diild,  when  examitied 
two  years  aft«r  the  <^iation,  bad  an  excellent,  well-nourished,  and  Dsefnl  limb. 


C0NSER7ATI7E  SURGERY  OF  FOOT.  399 

The  foot,  however,  had  a  tendency  to  be  drawn  inwards,  apparently  owing  to 
the  flexors  having  overcome  the  antagonism  of  the  peroneal  extensors.  This 
deviation  inwards  was  counteracted  by  the  patient  wearing  a  properly  con- 
stmcted  boot,  with  which  walking  was  perfectly  easy. 

Foot. — In  looking  at  the  division  of  the  foot  into  its  three  great  component 
parts — ^toes,  metatarsus,  and  tarBi]s,-*-we  shall  perceive  that  firmness  of  gait  is 
given  by  the  foot  resting  on  the  heel  behind,  and  on  the  ball  in  front  formed 
by  the  projection  of  the  broad  line  of  the  metatarso-phalangeal  articulations, 
more  particularly  that  of  the  great  toe  ;  whilst  elasticity  is  communicated  to 
the  tread  by  the  play  of  the  toes  and  metatarsal  bones.  The  elasticity  of  the 
foot  may  be  lost  witiiout  any  very  serious  inconvenience  to  the  patient ;  but 
the  preservation  of  stability  and  firmness  of  gait  are  of  essential  importance ; 
and  as  these  are  secured  by  the  heel,  the  ball  of  the  great  toe,  and  the  breadth 
of  the  anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve 
in  all  resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modem  conservative  sur- 
gery been  more  distinctly  shown  than  in  the  Tarsus.  In  the  '^good  old  times'* 
of  Surgery,  if  a  person  had  a  **  white  swelling  "  of  the  bones  of  the  foot,  or  a 
diseased  tarsus,  he  was  at  once  condemned  to  amputation  of  the  limb.  No 
distinction  was  drawn  between  disease  of  the  different  parts  of  the  foot,  nor 
any  attempt  made  to  save  the  sound  by  the  sacrifice  of  the  diseased  part. 

Until  a  comparatively  recent  period,  indeed,  ''diseased  tarsus  "  was  described 
as  a  whole.  Surgeons  did  not  endeavour  to  make  out  the  exact  extent  and 
amount  of  the  disease,  and  any  case  described  as  ''  diseased  tarsus''  was  looked 
upon  as  requiring  amputation  of  the  leg.  The  rule  of  practice  then  observed 
was,  amongst  the  wealthier  classes— those  who  could  afford  the  expense  of  a 
**cork  leg  " — to  amputate  a  little  above  the  ankle ;  but,  amongst  the  poorer 
clasBes,  to  remove  the  leg  about  a  couple  of  inches  below  the  knee,  so  as  to  give 
the  patient  a  stump  which,  when  bent,  would  fit  into  the  socket  of  a  wooden 
pin.  Thus,  in  the  latter  case  especially,  not  only  was  the  leg,  itself  perfectly 
sound,  sacrificed,  but  the  patient  was  exposed  to  great  additional  danger ;  for 
if  there  be  one  point  more  than  another  which  has  been  indisputably  proved  by 
surgical  statistics,  it  is,  that  the  mortality  after  amputation  increases,  cateris 
paribus^  in  exact  proportion  as  we  approach  the  trunk — every  additional  inch 
which  we  remove  augmenting  the  danger  to  the  patient.  This  practice  con- 
tinued to  prevail  until  Chopart  drew  some  distinctions  between  the  treatment 
to  be  pursued,  according  as  the  disease  affected  the  anterior  or  the  posterior 
tarsal  bones  and  articulations.  He  showed  that,  when  the  anterior  articulations 
only  were  affected,  amputation  at  the  junction  of  the  astragalus  and  calcaneum 
with  the  scaphoid  and  cuboid — ^an  operation  which  goes  by  the  name  of 
*^  Ohopart's  amputation  " — ought  to  be  performed  ;  thus  removing  the  whole 
of  the  disease,  and  allowing  the  patient  to  recover  with  a  shortened  foot,  with 
the  heel  preserved— one  on  which  he  could  bear  the  weight  of  his  body,  and 
which  would  be  highly  useful  to  him. 

The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  in  cases  of 
diseased  foot,  was  the  operation  introduced  by  Syme — that  of  disarticulation  at 
the  ankle-joint.  This  was  certainly  a  great  advance ;  for,  the  flap  being  taken 
from  the  heel,  the  patient  has  a  stump  on  which  he  can  bear  firmly.  The 
operation  is  also  a  very  safe  one.  According  to  0.  Weber,  17  deaths  only 
occurred  in  101  cases  of  this  operation.    I  have  performed  it  many  times 
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without    a    death ;    and    thu,    in     the    Iowa    extremitj,    is    eitmndj 
sotufoctoty. 

Since  the  introdactioa  of  uusBtbetic  agenta,  Coiuervative  Sorgei?  haa  taken 
great  strides ;  and  I  think  ConBUTHtiam  in  Snrgeij  may  be  regarded  as  the 
neoesiaiy  resnlt  of  AnnetheBio.  For,  aJthongh  opCTationi  of  this  kind  were 
performed  yean  ago  l^  Park,  the  Koreaoa,  and  othen,  and  their  ntilitj 
demonstrated,  yet  the  operatioos  of  gouging,  scraping,  and  partial  reaectioo 
were  so  horribly  painfhl  to  the  patioit,  and  oceapied  so  mnoh  time  in  their 
performance,  that  patienU  dreaded  to  wbmit  to,  and  Bnrgeons  declined  to 
undertake,  them.  Of  late  yean  Surgeons  have  learned  to  discriminate  disease 
of  one  part  of  the  tarras  from  that  of  another,  and  to  apply  appropriate  treat- 
ment  to  each. 

Looking  at  the  sabjeot  from  a  diagoostic  point  of  view— and  the  treatm^it 

is  most  intimately  connected  with  minute  and 

accurate  diagnosis— we  find  that  the  pathology 

of  diseases   of  the   tamu  fs  closely  connected 

with  its  healthy  anatomy.     Composed  of  seven 

bones,  it  presents   fonr   distinct  articolatiov. 

By  the  term  "articulation,"  applied  to   the 

hums,  I  do  not  mean  merely  the  connection  of 

contignons  bones  with  each  other,  but  distinct 

synovial  saca  shnt  off  fWim  commnnication  with 

oth»  Bjiiovial  sacs  in  the  foot.    Theae  are  well 

represented  in  the  annexed  diagram  (Fig.  556). 

The  posterior  caUaneo-attragaloid  is  the  first  of 

them  i  nextootnee  the  {a)  emtenor  eakatuo-ealm- 

'■  galoid,  the  synovial  membrane  here  serving  alio 

fbr  the  (utragalo-tcaj^toid ;   the  adtane<hcubeid 

(b)  is  the  third  %  and  the  anterior  lataal  tjftumM 

membnme  {e)  is  the  fomth  and  laigest  of  all, 

and  the  most  important  in  a  snrgical  aspect. 

It  extends  between  the  scaphoid  and  the  three 

cuneiform  and  the  cuboid  bones,  between  the 

>.   ...■    n._    JD   ^i«        cnneiform  bones   themselves,  b^ween  the  two 

tnnHofihafDoi,  outeT  cuneiforms  and  toe  ttMes  of  the  secood 

and  third  metatarsal  bones,  and  also  between  the 

ext«mal  cnneiform  and  the  cuboid.    The  articulation  between  the  cuboid  and 

last  two  metatand  bones  is  shown  atdi  and  e  is  that  between  the  interna] 

cnneiform  and  the  first  metatarsal  bones.   These  two  (if  and  §)  are  not,  strictly 

q)eaking,  tarsal  joints. 

In  the  vast  majority  of  cases,  so  far  as  my  experience  goes,  it  is  the  oskoos 
structures,  and  not  tlie  articulations,  which  are  primarily  diseased.  The 
bon8^  being  cancellous,  far  removed  from  the  centre  of  oircnUticm,  and  ex- 
posed to  alterations  of  temperature,  readily  become  the  seat  of  congeation  and 
caries,  bat  rarely  of  necrosis  ;  snd  in  stramoos  sabjeeu  not  nnlreqaently  SUI 
into  a  tuberculous  condition.  Caries,  whether  simple  or  tuberculous,  onoe  set 
op  in  bones,  speedily  implicates  the  artionlations  seoondarily. 

Kow  it  will  easily  be  understood,  on  casting  an  eye  on  ibe  arrangement  of 
the  tanal  synovial  membranes,  that  the  extent  of  disease  will,  in  a  gnat 
measure,  depend  upon  its  original  seat.    Thus,  a  person  may  have  disease  in 
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the  06  calcis,  extending  even  to  the  cuboid,  with  very  little  likelihood  of  its 
proceeding  farther  for  a  length  of  time.  Such  disesfle  is  limited  to  the  outer 
part  of  the  foot,  does  not  involve  its  integrity,  and  readily  admits  of  removal 
by  operation.  But  let  him  have  disease  springing  up  in  the  scaphoid,  or  in  one 
of  the  cuneiform  bones,  or  in  the  bases  of  the  second  or  third  metatarsal  bones, 
and  the  morbid  process  will  rapidly  spread  through  the  whole  of  the  anterior 
and  inner  part  of  the  tarsus,  and,  in  all  probability,  no  operation  of  resection 
can  be  advantageously  employed.  Hence  the  seat  of  disease  influences  materially 
its  amonnt  and  extent,  and  the  kind  of  operation  required. 

When  the  foot  is  affected  by  strumous  disease  it  beqomes  painful,  the 
patient  being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot. 
Swelling  of  an  uniform  character  takes  place,  with  tenderness  at  some  point 
opposite  the  bones  or  articulations  that  are  chiefly  involved ;  and  eventually 
abscesses  form,  leaving  sinuses  through  which  the  probe  passes  down  upon 
softened  and  carious  bone.  These  evidences  of  disease  are  usually  much 
marked  about  the  dorsum  and  sides,  where  the  bones  are  most  superficial, 
the  sole  being  often  comparatively  free — an  important  point  in  reference  to 
operation. 

The  bones  that  are  most  frequently  the  seat  of  primary  disease  are  the 
calcanenm,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal  bone 
of  the  great  toe.  When  the  disease  is  limited  to  one  or  two  of  these  bones, 
excision  is  usually  practicable ;  but  when  it  extends,  through  the  influence  of 
the  connecting  articulations,  to  other  bones  of  the  tarsus  or  metatarsus, 
partial  amputation  will  probably  be  required. 

Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause  of 
operation  than  caries  of  the  tarsal  bones  leading  secondarily  to  an  implication 
of  the  contiguous  articulations  ;  and  the  particular  operation  required  will,  in 
a  great  measure,  depend  upon  the  extent  of  implication  of  the  synovial  mem- 
branes of  the  foot.  When  the  ealcaneo*astragaloid  or  the  calcaneo>cuboid 
articulations  are  alone  affected,  with  their  contiguous  bones,  resection  of  the 
bones  and  joints  implicated  will  often  be  attended  by  very  satisfactory  results ; 
but  when  the  large  anterior  tarsal  synovial  membrane  is  in  a  state  of  chronic 
disease,  either  primary  or  secondary  to  disease  of  the  scaphoid,  the  cuneiform, 
or  of  either  of  the  metatarsal  bones  connected  with  it,  then  resection  is 
searoely  admissible,  and  Chopart's  amputation  offers  the  best  means  of  relief. 
Inflammation  of  the  large  and  complicated  anterior  tarsal  synovial  membrane 
commonly  commences  in  disease  of  the  scaphoid.  It  may,  usually,  be 
reoognixed  readily  enough  in  its  earlier  stages  by  the  pain  and  swelling  that  take 
place  across  the  line  of  articulation  between  the  scaphoid  and  cuneiform  bones, 
the  pain  being  greatly  increased  by  bending  the  foot  down,  and  extending 
across  the  whole  breadth  of  the  foot.  Although  it  is  usually  most  severe  at 
the  inner  side,- which  is  the  first  affected,  yet  the  external  section  of  this  com- 
plicated articulation,  that  between  the  external  cuneiform  and  the  cuboid,  be- 
coming involved,  causes  suffering  to  be  experienced  on  the  outer  side  of  the 
foot  as  welL  In  the  more  advanced  stages  of  this  particular  disease,  the  foot 
assumes  a  remarkable  bulbous  or  clubbed  appearance ;  the  symmetiy  of  the 
heel  and  the  outline  of  the  ankle  are  unimpaired,  but  the  fore  part  and  dorsum 
of  the  foot  are  greatly  swollen,  glazed,  and  sometimes  perforated  by  sinuses 
discharging  thin  pus.  I  look  upon  this  disease  of  the  anterior  tarsal  synovial 
membrane  as  a  distinct  affection  of  the  foot,  requiring  to  be  diagnosed  from 
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the  other  stromoaB  inflammationB,  and  in  its  advanced  stages  demanding 
Chopart's  amputation. 

It  maj  be  stated  generally  that  the  result  of  disease  of  the  tarsus  will  be 
dependent  mainly  upon  whether  it  is  acute  or  chronic,  progressive  or  stationary, 
diffused  or  limited.  When  it  is  aeutsj  its  limit  cannot  be  defined,  and  after 
the  removal  of  one  portion  the  disease  may  be  lighted  up  aftesh  in  the  struc- 
tures, osseous  or  articular,  that  have  been  left.  When  progreaswef  there  will 
be  found  to  be  a  general  tendency  to  disease  in,  or  disorganization  of,  the 
tarsal  structures,  and  partial  operation  can  be  productive  of  little  good.  When 
it  is  diffussdj  extending  into  the  large  anterior  tarsal  or  tano-metatarsal  articu- 
lations, partial  operation  can  avail  nothing.  It  is  in  those  cases  in  which  the 
disease  is  ehr<mie,  limited,  and  stationary,  or  nearly  so,  that  excision  and  partial 
operation  can  be  beneficial. 
'^**^*<^w  of  Tmaml  Bonos. — Any  one  of  the  tarsal  bones  may  be  the  seab 

of  primary  disease,  which  may  be 
limited  to  the  bone  originally  impli- 
cated, or  may  extend  to  neighbouring 
articulations,  or  through  the  whole 
tarsus.  There  are,  however,  fbur 
bones  which  may  be  looked  upon 
as  the  most  frequent  centres  of 
tarsal  disease — ^vic,  the  Os  Calcis, 
the  Astragalus,  the  Scaphoid,  and 
Cuboid  ;  and  as  regards  frequency, 
they  are  oonunonly  aff'ecied  in  the 
order  given. 

Fig.  &67.— DiMue  of  Os  GklcU  and  Cuboid,  and  of  rp^^  ^^^    ^-i^j-    /«w^«»»  ;«.«  m.^,^^^^^^>A 

Calcanao-Cubold  Joint :  Uwm  of  iDclt&m.  1  he  OO   OOlOUl,  f HUtt  itS  expOSed 

situation,  large  size,  and  spongy 
structure,  is  more  Itequently  the  seat  of  caries  and  necrosis  than  any  of  the 
other  tarsal  bones.  Very  coounonly  the  disease  is  limited  to  this  bone  ;  in 
other  instances  it  extends  into  the  calcaneo-astragaloid  or  calcaneoK^nboid 
articulations. 

When  the  disease  is  situated  in  the  po$tmor  or  lateral  part  of  the  hone,  the 
neighbouring  articulations  are  seldom  involved,  and  then  the  removal  of  the 
morbid  structures  by  gouging  will  usually  succeed  in  effecting  a  cure.  I  have 
frequently  had  occasion  in  this  way  to  scoop  out  great  portions,  sometimes 
the  whole  of  the  interior  of  the  calcaneum,  with  the  most  excellent  resnlta. 
Even  when  the  cuboid  is  extensively  implicated  as  well,  and  the  calcaneo* 
cuboid  articulation  is  the  seat  of  disease,  the  disorganized  structures  may  often 
be  removed  by  gouging  and  partial  resection,  as  in  the  case  of  which  the  out 
(Fig.  557)  is  a  good  representation,  where,  by  means  of  a  X^^^i^P^  incision, 
these  bones  were  exposed,  and  their  carious  portions  gouged  out.  Should,  how- 
ever, the  caries  have  affected  the  superior  or  anterior  portions  of  the  bone^  then 
the  implication  of  the  astragaloid  or  cuboid  articulations  may  render  the 
excision  of  the  whole  bone  necessary,  as  the  only  means  of  preventing 
extension  of  secondary  mischief  to  the  tarsus  generally.  So  unfrequent, 
however,  is  disease  of  the  articular  aspects  of  this  bone,  that  its  complete 
removal  is  very  seldom  necessary.  Out  of  at  least  fifty  cases  of  caries  of  the 
OS  calcis  that  have  been  under  my  care,  I  have  had  occasion  to  excise  the  whole 
bone  only  once  ;  and  Fergusson  states  that  he  has  never  yet  found  it  neces- 
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aaiy  to  do  this  operation.  Indeed,  excision  of  the  os  calcis  should  not  be 
lightly  undertaken.  The  large  size  of  the  bone,  its  importance  as  a  basis  of 
support  to  the  body,  and  as  the  point  of  attachment  of  the  strong  muscles  of 
the  calf,  should  induce  the  Surgeon,  whenever  practicable,  to  avoid  its  com- 
plete extirpation,  and  to  limit  himself  to  the  application  of  the  gouge,  or 
sharp  spoon,  even  though  he  may  have  to  scoop  out  the  whole  of  the  interior 
of  the  bone,  leaving  little  more  than  an  osseous  shell.  This  will  fill  up  with 
dense  fibroid  tissue,  which  will  probably,  eventually  undergo  partial  ossifi- 
cation, and  leave  the  foot  as  usefdl  as  ever  for  all  purposes  of  support  and 
progression. 
Optratiott. — Excision  of  the  os  calcis  is  usually  performed  by  turning  a 


Fig.  ft&&— ExcUkm  of  the  Os  Calcii. 


Fig.  659.— DiMMe  of  the  Os  Galois. 
I.  Foot  before  Operation :  2.  Foot  after  Excision. 


heel'flap  back,  and  then  carrying  incisions  forward  into  the  sole  of  the  foot, 
by  which  another  flap  is  turned  up,  and  the  calcaneo-cuboid  articulation 
exposed  and  opened  ;  after  which  the  knife  is  carried  between  the  astragalus 
and  calcaneum,  and  the  latter  bone  detached.  By  this  operation  the  sole  of 
the  foot  is  somewhat  extensively  incised,  and  cicatrices  are  left  over  the 

heel. 

In  order  to  avoid  this  inconvenience,  I  have  found  that  exarticulation  of  the 
08  calcis  may  readily  be  performed  in  the  following  way.  The  patient  lying  on 
his  face,  a  horseshoe-incision  is  carried  from  a  little  in  front  of  the  calcaneo- 
cuboid articulation  round  the  heel,  along  the  sides  of  the  foot,  to  a  correspond- 
ing point  on  the  opposite  side.    The  elliptic  flap  thus  formed  is  dissected  up, 
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the  knife  being  carried  close  to  the  bone,  and  the  whole  nnder  surface  of  the  os 
calcis  thus  exposed.  A  perpendicular  incision,  about  two  inches  in  length,  is 
then  made  behind  the  heel,  through  the  tendo  Achillis,  in  the  mid-line  and 
into  the  horizontal  one.  The  tendon  is  then  detached  from  its  insertion  and 
the  two  lateral  flaps  are  dissected  up,  the  knife  being  kept  close  to  the  bones, 
from  which  the  soft  parts  are  well  cleared  (Fig.  558).  The  blade  is  then 
carried  oyer  the  upper  and  posterior  part  of  the  os  calcis,  the  articulation  is 
.opened,  the  interosseous  ligaments  are  divided,  and  then,  by  a  few  touches  with 
the  point,  the  bone  is  detached  from  its  connections  with  the  cuboid.  This 
bone,  together  with  the  astragalus,  must  then  be  examined  ;  and  if  any  disease 
be  met  with,  the  gouge  should  be  applied.  Should  ankylosis  have  taken  place 
between  the  os  calcis  and  the  astragalus,  as  I  have  found  in  one  case,  the  bones 
may  readily  be  divided  by  means  of  Butcher's  saw.  By  this  operation  all 
injury  to  the  sole  is  avoided ;  and  the  open  angle  of  the  wound  being  the  most 
dependent,  a  ready  outlet  is  afforded  for  the  discharges. 

The  drawing  (Fig.  559)  gives  an  excellent  representation  of  the  state  of  the 
foot  of  a  girl  before  and  after  the  excision  of  a  diseased  os  calcis — a  somewhat 
flattened  but  most  useful  foot  resulting. 

Sulypariosteal  Ezoinon. — Oilier  has  described  a  mode  of  removing  the  os 
calcis,  in  such  a  way  that  the  periosteum  may  be  presented  so  as  to  allow 
the  regeneration  of  the  bone.  A  curved  incision,  commencing  on  the  ontaide 
of  the  tendo  Achillis,  at  the  level  of  the  ankle-joint,  is  carried  down  as  far  as 
the  external  tuberosity  of  the  os  calcis,  and  thence  along  the  side  of  the  foot 
as  far  as  the  posterior  end  of  the  flfth  metatarsal  bone.  The  flap  being 
raised,  the  periosteum  and  tendo  Achillis  are  separated  from  the  bone,  which 
is  then  further  denuded  of  its  periosteum  as  far  as  can  be  reached,  the 
ligamentous  attachments  are  divided,  and  the  bone  is  removed.  In  fact,  in 
caries  of  the  os  calcis,  it  may  often  be  found,  as  in  performing  Syme's  amputa- 
tion, that  the  thickened  periosteum  strips  off  the  softened  and  carious  bone 
as  readily  as  the  peel  off  an  orange  ;  hence  a  formal  process  of  dissection  is 
scarcely  needed. 

History  and  Results. — Excision  of  the  os  calcis  is  a  very  successful  operation. 
It  seems  to  liave  been  first  performed  by  Monteggia  in  1813  ;  the  result 
appeared  promising,  when  the  patient  died  of  scrofulous  disease.  The  opera- 
tion  then  fell  into  abeyance  for  twenty-four  years,  when  Robert,  in  1837,  in  a 
case  of  necrosis  of  the  bone,  removed  the  diseased  portion,  leaving  the  healthy 
peripheral  layer.  The  same  Surgeon,  in  1844,  in  a  case  of  caries,  removed  the 
whole  bone  with  the  exception  of  its  upper  articular  surface  and  the  inner  side 
of  the  body.  Grcenhow  of  Newcastle,  in  this  country,  and  Rigaud,  in  France, 
appear  to  have  been  the  first  Surgeons  who  successfully  excised  the  whole  of 
the  OS  calcis.  Their  cases  both  occurred  in  1848 ;  and  since  that  time  the 
operation  has  been  performed  in  a  large  number  of  cases  in  this  country  and  in 
America,  and  established  as  one  of  the  many  important  developments  made 
in  late  years  by  Conservative  Surgery.  In  France,  it  seems  to  have  met  with 
little  favour,  though  it  has  been  successfully  performed  there  in  several 
instances,  by  Oilier,  Giraldes,  and  some  other  Surgeons.  Oui^rin  says  that 
the  operation  should  not  be  attempted  :  and  gives  as  his  only  rtason  for 
describing  the  operative  procedure,  that  English  Sui^gcons  have  not  fean>d  to 
undertake  it. 

Polaillon,  of  Paris,  in  an  able  article  written  in  1809,  with  the  object  of 
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advocating  the  performanoe  of  the  operation,  has  collected  the  records  of  64 
cases.  Of  these  he  sets  aside  9,  of  which  he  has  not  been  able  to  find  snfSciently 
accurate  statements  as  to  the  result.  Of  the  remaining  55, 39  were  successful— 
this  term  implying  that  the  patients  were  enabled  afterwards  to  walk  without 
artificial  apparatus  or  support.  Of  the  remaining  16,  in  6,  crutches  or  other 
apparatus  were  necessary  ;  in  7>  subsequent  amputation  was  demanded  on 
account  of  return  of  the  disease  or  inutility  of  the  foot ;  and  there  were  3 
deaths.  Besection  of  the  entire  bone — ^in  a  few  cases  with  other  portions  of 
the  tarsus — appears  to  have  been  performed  in  39  of  the  55  cases  ;  of  these, 
3()  were  altogether  successful ;  in  4,  artificial  support  was  necessary ;  2  required 
subsequent  amputation ;  and  3  died.  The  operation,  according  to  Polaillon, 
has  been  more  successful  in  children  than  in  adults.  He  states  that,  of  12  cases 
under  10  years  old,  all  were  successful ;  between  the  ages  of  10  and  20,  there 
were  14  snccessf ul  cases,  and  3  failures ;  between  20  and  30, 7  successes  and  9 
failures  ;  and  between  30  and  40,  6  successful  cases  and  3  failures.  Repro- 
duction  of  the  bone  occurred  in  12  cases  ;  11  being  in  individuals  under  20 
years  of  age. 

The  Astragaliui  is  situated  in  a  position  of  great  surgical  importance. 
Articulating  with  the  malleolar  arch  above,  with  the  calcaneum  below,  and 
with  the  scaphoid  in  front — forming,  as  it  were,  the  keystone  of  the  foot — ^it  is 
perfectly  evident  that  any  disease  commencing  in  it  is  very  likely  to  spread 
to  and  involve  all  the  more  important  structures  of  the  foot.  Seldom,  indeed, 
does  disease  originating  in  this  bone  long  remain  confined  to  it ;  and,  so  far  as 
my  experience  goes,  gouging  operations,  even  if  performed  at  an  early  period, 
are  rarely  of  much  benefit,  the  morbid  process  continuing  to  extend  notwith- 
standing their  employment.  Indeed,  in  diseased  astragalus,  I  believe  that 
excision  ought,  as  a  rule,  to  be  practised  in  preference  to  gouging,  contrary  to 
what  is  the  case  in  the  calcaneum. 

Disease  primarily  orig^inating  in  the  astragalus  may  spread  in  three  direc- 
tions :  upwards  into  the  ankle-joint, 
downwards  to  the  calcaneum,  for* 
wards  to  the  scaphoid,  and  thence 
through  the  large  anterior  synovial 
membrane  to  the  rest  of  the  tarsal 
bones.  The  treatment  will  vary 
according  to  the  direction  and  extent 
of  the  disease.  It  may  be  arranged 
under  four  heads. 

1.  When  the  astragalus  alone  is  *"'«•  Mc-Di-eweof  Aatiagaiua. 

iliseassd^  we  find  what  is  seen  in  the 

drawing  (Fig.  560),  which  represents  the  foot  of  a  boy  whose  astragalus  I  excised 
— ^swelling  just  in  iront  of  the  malleolar  arch,  with  fistulous  openings  leading 
down  to  the  diseased  astragalus ;  the  anterior  part  of  the  foot  and  the  heel  being 
quite  sound.  If  the  disease  be  limited  to  the  outer  side  of  the  bone,  or  to  its 
head,  it  is  possible  that,  by  freely  opening  the  sinuses  and  applying  the  gouge,  the 
caries  may  be  entirely  removed.  But  this  operation  is  not  so  satisfactory  here 
as  elsewhere  in  the  foot,  as  it  is  by  no  means  easy  to  avoid  opening  the  astragalo- 
scaphoid  articulation ;  and  if  this  be  done,  disease  will  almost  inevitably  extend 
through  the  tarsal  articulations.  Excision  of  the  astragalus  alone,  though  some- 
times required  for  disease^  is  perhaps  more  frequently  called  for  in  those  cases 
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of  compound  diBlocation  in  which  the  bone,  haying  been  thrown  out  of  ita 
bed,  eventually  becomes  carioofi  or  necrofles. 

The  operation  of  excision  of  the  whole  of  the  astragalus  for  disease  may  be 
done  as  follows.  A  curved  incision,  from  four  to  six  inches  in  length,  should 
be  made  immediately  behind  the  outer  malleolus,  and  carried  forward  on 
the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the  fore  part  of  the  bone. 
The  divisions  of  the  external  lateral  ligament  of  the  ankle-joint  are  then  cut 
across ;  the  tendons  of  the  peroneus  brevis  and  tertius,  and  the  extensor  brevis 
digitorum  muscle,  divided.  But  the  mass  of  extensor  tendons  in  front  of  the 
foot,  with  the  dorsalis  pedis  artery,  must  be  left  untouched*  These  should 
be  drawn  forcibly  inwards.  The  peroneus  longus  tendon  may  be  drawn 
backwards.  The  foot  is  then  strongly  twisted  inwards,  the  astragalus  cleared, 
and  its  ligaments  divided  from  the  outer  side  in  succession  as  they  present 
themselves.  When  the  operation  is  done  for  disease  of  the  bone,  these 
structures  will  usually  be  more  or  less  softened  and  disorganized ;  when  for 
injury,  they  will  in  a  great  measure  have  been  torn  through.  Hence,  in  actual 
operation,  the  same  steps  cannot  be  followed  so  methodically  as  may  be  done 
on  the  dead  subject  The  bone  must  now  be  seized  with  lion-forceps  and 
drawn  well  out  of  its  bed ;  the  knife  being  applied  to  any  restraining 
structures,  but  being  used  very  carefully  towards  the  inner  side  of  the  bone, 
lest  the  plantar  arteries  be  wounded.  Under  this  process  the  softened  and 
carious  bone  usuaUy  breaks  down  and  has  to  be  taken  away  piecemeal,  or  its 
neck  may  be  cut  across,  and  the  head  separately  removed  from  its  articulation 
with  the  scaphoid.  If  the  bone  have  been  dislocated,  and  its  ligamentous  con- 
nections thus  torn  through,  or  if  these  have  been  disorganized  and  softened  by 
dueue,  it  may  readily  enough  be  removed  as  just  described.  But  if  the  oeaeoos 
tissue  itself  be  canons  and  softened,  and  the  ligamentous  connections  tolerably 
sound,  then  the  operation  becomes  extremely  troublesome,  tedious,  and  pro- 
longed— the  bone  breaking  down,  and  having  to  be  removed  piecemeal  by  means 
of  the  gouge  and  pliers. 

The  remit  of  this  operation  is  very  satisfactory ;  a  good  and  movable  articu- 
lation may  be  left  between  the  malleoli  and  calcaneum,  and  the  limb  is  but 
little  shortened.  According  to  Hancock,  of  109  cases  in  which  the  astragalus 
was  removed,  76  recovered  with  good  and  useful  limbs ;  secondaiy  amputa- 
tion was  performed  in  two,  with  one  death  ;  15  others  died ;  and  in  14  the 
results  are  not  known.  The  operation  was  performed  in  64  cases  for  com- 
pound dislocation,  with  50  complete  recoveries  ;  in  20  of  simple  dislocation, 
with  14  complete  recoveries;  and  in  10  for  caries,  perfect  recovery  taking 
place  in  6. 

2.  When  the  disease  has  extended  from  the  aetragalue  to  the  malleolar  areh^ 
eicieion  of  the  ankl&jomi  will  be  required.  This  operation  may  most  conve- 
niently be  performed  in  the  following  way.  A  semilunar  incision,  about  four 
inches  in  length,  should  be  made  along  the  outer  and  inferior  aspect  of  the 
joint,  round  the  lower  border  of  the  external  malleolus  (Fig.  560),  and  shoukl 
be  carried  sufficiently  forwards  to  give  space  without  dividing  the  extensor 
tendons  or  the  dorsal  arteiy.  A  perpendicular  cut  should  then  be  made  along 
the  back  of  the  fibula.  The  peroneal  tendons  need  not  be  divided,  but  should 
be  drawn  downwards  and  backwards ;  the  lower  end  of  the  fibula  should  next 
be  cut  across  and  detached.  The  astragalus,  which  will  now  be  exposed,  should 
then  be  separated  from  its  connections,  which,  if  they  be  much  diseased,  may 
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nsaally  be  readily  done.  If  not  deeply  affected,  it  will  be  more  firmly  held, 
and  should  then  be  cut  across  with  pliers,  and  each  fragment  lifted  out  of  its 
bed  with  gouge  or  pliers.  The  foot  may  next  be  well  drawn  to  the  .inner  side, 
and  the  lower  end  of  the  tibia  carefully  isolated  ;  the  knife  being  used  with 
great  caution,  and  kept  close  to  the  bone,  lest  the  posterior  tibial  artery  be 
injured,  or  the  soft  parts  may  be  stripped  from  the  bone  with  a  periosteal 
elevator.  When  the  ligamentous  structures  attached  to  the  bone  have  been 
separated,  the  inner  malleolus  is  cut  off  with  bone-forceps,  and  as  much  as 
necessary  of  the  lower  end  of  the  tibia  removed  by  a  gouge  or  chain-saw. 
Should  there  be  any  disease  of  the  articular  surfaces  of  the  calcaneum  or 
scaphoid,  this  must  be  gouged  away.  After  the  operation  the  limb  must  be 
placed  on  a  suitable  splint  (Fig.  561). 

3.  When  the  disease  hsRextmdedfrom  the  astragalus  upwards  into  the  malleolar 
arehj  and  doumwards  into  the  calcaneum,  the  line  of  practice  will  depend  on  the 


Fig.  661.~Iimb  alter  Ezdiion  of  the  Ankle-Jolnt. 

extent  of  the  implication  of  the  os  calcis.  If  the  greater  part  or  the  whole  of 
this  be  involved,  no  resource  is  left  but  amputation— -resection  not  leaving 
a  nsef  nl  foot.  If,  however,  the  calcaneum  be  only  partly  involved,  its  upper 
sorfiftce  only  being  affected,  a  great  deal  may  be  done  by  conservative  surgery. 
The  treatment  in  such  cases  consists,  generally,  in  removing  the  astragalus  from 
ite  bed,  and  gouging  away  any  diseased  bone  which  may  exist  either  on  the 
upper  snrfiuse  of  the  calcaneum  or  on  the  under  surface  of  the  malleolar 
arch.  Very  large  portions  of  bone  may  be  removed  from  this  situation. 
I  have  taken  away  tiie  whole  of  the  malleolar  arch  and  astragalus,  and  gouged 
out  the  upper  surface  of  the  os  calcis  very  freely ;  and  yet  the  patient 
has  recovered  with  a  strong  and  movable  foot,  but  very  little  shortened  or 
deformed. 

The  accompanying  cute  (Fig.  562)  are  taken  from  a  young  man  on  whom  I 
performed  the  operation  just  described.  The  foot  is  perfectly  useful  and 
strong,  and  the  false  joint  at  the  ankle  movable.  There  are  cases  in  which 
we  find  that  the  disease  has  extended  so  &r  beyond  ite  primary  seat,  that 
amputation  rather  than  resection  is  required.  But,  in  the  majority  of  instances, 
removal  of  the  astragalus  and  gouging  away  the  upper  surface  of  the  calcaneum 
will  suffice. 

The  result  of  excision  of  the  tibio-tarsal  articulation  is  generally  good. 
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Spillman  says  that  of  78  cases  50  were  successfaL  Among  these,  the  outer 
malleolus  was  removed  in  22,  one  of  which  required  secondary  amputation, 
and  4  died.    This  leaves  51  cases  of  removal  of  the  tibio-tarsal  joint ;  in  12 


Fig.  fi<V2.— RxciH{on  of  Astranlus.    L  FtMit  beforp  Oiienttnn.    2.  Foot  Hix  iiiontlis  iift«r  the  Retuo^*a1 
of  the  MalleoUr  Art'li,  both  Malleiili,  the  Astragaluii,  and  a  ])ortiou  of  the  U]>]>er  Buiface  of  tlie  Calcaneuiu. 

of  these,  the  disease  was  of  traumatio  origin,  and  the  operation  was  suocessftil 
in  11  ;  in  37  it  was  constitutional,  and  of  these  22  recovered,  7  died,  7 
required  secondary  amputation,  and  in  one  the  disease  continued  two  yean 
after  the  operation. 

4.  If  the  disease  have  extended  from  th$  astragalus  to  the  scaphoid,  and  thence 
into  the  anterior  range  of  tarsal  joints,  the  foot  will  have  become  so  exten- 
sively disorganized,  that  partial  resection  wUl  be  of  little  or  no  service  ;  and 
disarticulation  at  the  ankle-joint  should  be  practised. 

Excision  of  the  Cuboid  Boa*,  either  in  whole  or  in  part,  may  be 
required.  Partial  excision  is  here  done  with  the  gouge.  When  the  whole  of 
the  bone  is  taken  away,  the  fifth  metatarsal  bone  also,  with  the  little  toe, 
will  probably  require  removal.  This  may  be  done  by  making  the  flap,  as 
depicted  in  Fig.  56,  Vol.  I.,  only  commencing  the  incision  about  an  inch 
further  back,  opposite  the  calcaneo-cuboid  articulation,  and  opening  this 
instead  of  the  metatarso-cuboid. 

The  Beaphoid  Bout  is  very  commonly  the  seat  of  primary  disease  ;  and, 
as  this  bone  is  connected  in  front  with  the  large  tarsal  synovial  membrane, 
and  posteriorly  with  that  which  is  common  to  the  calcaneo-astragaloid  and 
astragalo-scaphoid  articulations,  the  greater  part  of  the  tarsus  is  apt  to  become 
speedily  involved.    It  stands,  indeed,  next  to  the  astragalus  in  its  power  of 
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implicating  a  gT«at  extent  of  the  foot  when  diseaBed,  The  extent  of  this 
implication  is  anch,  that  eicision  of  the  primarily  diseased  bone  would  probably 
seldom  be  attended  by  much  benefit,  and  Chopart'a  amputation  or  disarticula- 
tion at  the  ankle-joint  becomes  necessary.  Next  to  disease  of  the  astr^alus, 
I  look  npon  Btrumons  inflammation  and  caries  of  the  scaphoid  as  most 
dmtructive  to  the  integrity  of  the  foot. 

When  the  Cnueifbrm  BonM  are  the  seat  of  caries,  it  will  generally, be' 
found  that  the  middle  cuneiform  is  the  bone  primarily  affected.  Thence  the 
disease  extends  to  the  lateral  ones,  or  to  the  bases  of  the  second  and  third 
metatanwl  bones  {Fig.  563).  In  such  cases  the  anterior  tarsal  synovial 
membrane  nsnally  becomes  extensively  implicated,  and  Ghopart's  amputation, 
will  be  required.  But  if  the  disease  continue  to  be  limited  to  the  middle 
cnneifOTm  and  the  contignons  metataraal  bones, 
and  the  patient's  general  health  be  good,  removal 
of  the  affected  oseeons  stmctnres  by  the  gouge, 
with  extraction  of  the  canons  coueifonn,  may  be 
attended  by  sncceasfnl  results. 

BxoiBion  of  mon  tbma  on*  of  th*  T»r*»l 
BoiMB  is  sometimes  required  in  chronic  disease, 
and  may  leave  an  excellent  and  naeful  limb.  No 
formal  rules  for  the  opemtion  can  be  laid  down  ; 
the  course  of  proceeding  must  depend  on  the  nature 
of  the  case  and  the  judgment  of  the  Suigeon.  In 
a  lad  who  was  many  years  since  uader  my  care 
with  reiy  extensive  and  chronic  disease  of  these 
parts,  I  removed  the  lower  three  inches  of  the 
fibula,  and  gouged  away  considerable  portions  of 
the  end  of  the  tibia  and  of  the  astragalus,  calca- 
neum.  and  cuboid — removing  a  whole  handful  of 

carious  bone  ;  yet  a  perfect  cure  resulted,  the  j^  jM.-Di.«i«  at  Cuneiform 
patient  recovering  with  a  strong  aud  oaefnl  foot.  Boat*. 

The  m  c&lcis  and  astragalus  have  been  both  snc- 

cessfolly  removed  by  T.  Wakley  in  1848,  and  by  Watson  of  Edinburgh ; 
and  the  os  calcis,  almost  the  whole  astragalus,  and  a  part  of  the  scaphoid, 
by  Nicholls  of  Chchnsford.  Mnlvany,  in  a  case  of  disease  of  the  tarsus 
consequent  on  compound  dislocation,  removed  the  greater  part  of  the 
scaphoid,  half  the  oe  calcis,  all  the  astragalus,  and  the  lower  end  of  the 
tilna.  Fayrer  removed  the  articular  ends  of  the  tibia  and  fibula,  the  os 
oalciB,  astragalus,  and  scaphoid  for  disease,  in  a  l)oy  9  years  old  i  and 
I^hmann  of  Polzin,  in  a  case  of  caries  in  a  man  aged  40,  removed  by 
subperiosteal  excision  the  entire  os  calcis,  the  astragalus,  and  the  scaphoid 
bones,  the  foot  having  a  perfectly  normal  appearance  three  months  after  the 
operation,  and  the  patient  being  able  to  walk  well,  without  a  stick. 

In  in&nt«  and  very  young  children,  disease  of  the  tarsal  articulations  and 
even  bones  may  otbea  be  recovered  from,  without  the  necessity  of  bavins' 
reconne  to  operation,  by  attention  to  the  child's  general  health,  and  by  giviug 
the  part  rest. 

The  M«D«oll  alone  seldom  require  resection.  Should  either  of  them  do  so, 
the  operation  may  readily  enough  be  accomplished,  in  the  outer  malleolus,  by 
dividing  the  bone  with  cutting  pliers  ;  but  in  the  inner  malleoluB,  more  care 
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18  required  in  avoiding  the  flexor  tendons,  the  artery,  and  nerve,  and  the  bone 
bad  better  be  cut  across  with  a  chain-saw.  The  periosteum  should  be  saved 
as  much  as  possible.  The  removal  of  the  outer  malleolus,  or  rather  of  the 
lower  end  of  the  fibula,  is  apt  to  be  foUowed  by  a  tendency  to  twist  of  the 
foot  outwards — in  fact,  to  a  kind  of  valgus. 

The  K0t»tan»l  BonMi  with  thadv  Tom  occasionally  require  removal. 
This  is  more  particularly  the  case  with  the  first  and  the  fifth  (p.  1 08,  YoL  I.). 
The  middle  metatarsal  bones  cannot  advantageously  be  taken  away,  leaving 
merely  the  first  and  last ;  but  the  two,  three,  or  even  the  whole  four  of  the 
external  metatarsal  bones  may  be  resected  in  early  life,  and  a  useftil  foot  left. 
Aston  Key  has  recorded  a  case  in  which,  in  consequence  of  injury,  he  ampu* 
tated  the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe.  The 
first  metatarsal  bone  was  left,  supported  only  by  the  slender  articular  surface  of 
the  internal  cuneiform ;  but  it  soon  got  firmer  attachments,  and  a  very  good  foot 
resulted,  by  which  the  patient  retained  in  a  great  measure  his  elasticity  of  tread. 

The  VhalaiigMi  and  Artionlmtioiis  of  tlit  Tom  seldom  require  resection; 
as  a  general  rule,  their  amputation  is  preferable. 

The  QxMt  To«  not  unfi:equently  requires  removal,  in  whole  or  in  part ;  but, 
as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot,  no  more  of  it 
should  be  taken  away  than  is  absolutely  necessary.  It  is  especially  of  impor* 
tance  that  the  ball  of  the  great  toe,  if  possible,  be  preserved ;  and  occasionally 
this  may  be  effected  by  excision  of  the  metatarso-phalangeal  articulation  rather 
than  by  the  amputation  of  the  member.  With  regard  to  the  remo\'al  of  the 
toe  and  its  metatarsal  bone,  I  must  refer  to  p.  108,  Vol.  I.  Whenever  it  is 
practicable,  the  proximal  end  of  the  bone  should  be  saved,  in  order  that  the 
insertion  of  the  tendon  of  the  peroneus  longns  may  be  preserved. 

AXFUTATXOIV    ZN    J0ZHT.DZBXA8B& 

In  those  cases  in  which  excision  of  the  diseased  joint  is  not  advisable,  in 
consequence  of  the  acute  character  of  the  articular  disease,  the  existence  not 
only  of  considerable  suppuration  but  of  great  local  and  constitutional  irritation, 
or  the  peculiar  nature  of  the  joint  affected,  amputation  may  be  the  sole 
resource  left  to  the  Surgeon.  It  is  especially  in  articular  disease  of  the  fingers 
and  toes,  of  the  tarsus,  carpus,  ankle,  and  knee,  that  this  operation  is  required; 
and  though  it  is  much  less  frequently  practised  now  than  formerly,  yet  the 
cases  of  destructive  disease  of  joints  requiring  amputation  are  amongst  the 
most  frequent  in  operative  surgery,  and  will  doubtlen  continue  to  be  so.  The 
Surgeon,  however,  must  be  careful,  whilst  he  avoids  continuing  to  make  in- 
effectual  attempts  to  save  the  limb  at  the  great  hazard  of  the  patient's  life, 
not  to  amputate  until  it  is  clear  that  all  other  means  have  failed  ;  the  patient 
continuing  to  lose  ground  so  that  a  flirther  perseverance  in  local  and  constitu- 
tional treatment  would  probably  end  in  his  death,  excision  not  being  prac- 
ticable. So  fiftr  from  amputation  being  an  opprobrium  to  surgery  in  such 
cases  as  these,  I  look  upon  it  as  one  of  the  greatest  triumphs  of  our  art,  that 
by  a  simple  and  easy  operation,  which  removes  the  spoiled  and  useless  limb, 
the  life  of  the  patient  may  be  saved,  and  his  health  speedily  restored. 

In  amputating  in  cases  of  chronic  joint-disease,  in  which  the  limb  has  been 
the  seat  of  prolonged  suppuration,  it  will  be  found,  just  as  in  many  cases  of 
secondary  amputation  after  injuries,  that  the  condition  of  the  muscles  of  the 
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limb  is  peculiar.  Instead  of,  as  in  cases  of  primary  amputation,  being  dark  in 
colour  and  retracting  forcibly  and  unequally  when  cut  across,  they  will  be 
found  to  be  pale,  soft,  flabby,  and  retracting  but  little,  if  at  all ;  resembling  in 
this  respect  the  muscles  in  a  dead  body.  In  consequence  of  this  alteration  in 
their  structure  and  physiological  properties,  the  flaps  need  not  be  cut  so  long 
in  amputation  for  chronic  suppurative  joint-disease  as  in  cases  of  primary 
amputation. 

CirenmstenoM  influencing  Mortality. — The  mortality  after  amputation 
for  joint-diseases  is  especially  influenced  by  three  conditions  :  viz.,  the  Seat  of 
the  Operation,  the  Acute  or  Chronic  Character  of  the  Disease,  and  the  Con- 
stitutional Condition  of  the  Patient. 

The  influence  of  the  seat  of  operation  has  already  been  discussed  at  p.  80, 
VoLI. 

The  duralum  of  the  disease  exercises  a  most  important  influence,  especially 
in  the  larger  joints — ^more  particularly  the  knee.  As  a  general  rule,  it  may 
be  stated  that,  the  more  acute  the  suppurative  destruction  of  a  joint,  the  less 
Buooessftil  is  the  amputation  of  the  limb  likely  to  be;  pyaemia  being  espe- 
cially apt  to  supervene.    (See  p.  80,  YoL  I.) 

In  very  acute  cases,  the  Surgeon  ought  to  evacuate  the  pus  by  means  of 
free  incisions,  and  endeavour  to  postpone  amputation  until  the  active  sup- 
purative stage  has  passed,  and  the  afiection  has  subsided  into  a  chronic  form. 
In  chronic  cases,  the  success  of  amputation  is  very  great.  It  commonly  happens 
that  a  patient  who  has  been  racked  with  pain,  and  been  wasting  in  body  for 
weeks  before  the  local  source  of  irritation  was  removed,  sleeps  soundly  the 
night  after  the  operation,  and  rapidly  gains  flesh  and  strength. 

In  determining  upon  the  advisability  of  resecting  a  diseased  joint  or  of 
amputating  the  limb,  the  Surgeon  must  be  guided  not  only  by  the  amount  of 
disease  in  the  articulation,  but  by  the  consUtutumal  condition  of  the  patient. 
In  amputation  the  chief  dangers  are  immediate — from  shock,  or  secondary 
haemorrhage.  In  excision  the  shock  is  not  so  severe,  in  consequence  of  the 
incision  being  farther  from  the  trunk,  and  through  comparatively  superficial 
and  unimportant  parts ;  no  large  blood-vessels,  nerves,  or  even  muscles  are 
divided,  and  there  is  no  danger  of  secondary  haemorrhage.  But  in  excision  the 
dangers  are  chiefly  remote  ;  the  suppurative  process  is  often  long  continued, 
and  the  discharge  of  pus  abundant ;  the  patient  may  consequently  not  have 
sufficient  constitutional  power  to  carry  him  through.  So  far  as  erysipelas  and 
pyaemia  are  concerned,  the  danger  is  probably  the  same  in  both  operations. 
In  addition  to  this,  it  must  be  borne  in  mind  that  a  patient,  who  would  not 
agree  to  part  with  a  limb,  will  often  consent  to  have  a  joint  or  bone  excised. 

As  phthisis  not  unfrequently  co-exists  with  the  advanced  forms  of  strumous 
joints,  the  question  of  amputation  under  these  circumstances  becomes  one  of 
very  considerable  importance.  If  the  phthisis  be  rapidly  progressing,  and 
there  be  a  strong  hereditary  tendency  to  the  disease,  or  if  it  have  advanced  to 
softening  of  the  lung  and  the  formation  of  cavities,  it  will  be  useless  to  operate. 
If,  however,  the  phthisis  be  but  slight  and  incipient,  and  the  progress  of  the 
disease  be  apparently  due  to  the  local  irritation  of  and  discharge  from  the 
joint,  to  the  confinement  to  bed  that  this  necessitates,  and  to  the  general 
deprivation  of  health  that  ensues,  amputation  may  not  only  be  safely  but 
advantageously  practised ;  and  I  have  performed  it  in  many  such  cases  to  the 
manifest  advantage  of  the  patient. 
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SPINA  BIFIDA. 

It  occasionally  happenB  that,  from  congenital  malformation  consequent  on 
arrest  of  development,  the  spinous  processes  of  some  of  the  vertebrae  are  defi- 
cient, and  their  laminae  either  absent  or  separated  ;  the  meninges  of  the  spinal 
cord  are  thus  unprotected,  and  project  through  the  aperture  in  the  bones, 
giving  rise  to  a  tumour  at  the  part  where  the  arrest  of  development  in  the 
osseous  structures  occurs. 

Characters. — ^The  tumour  in  spina  bifida  is  usually  oval,  its  long  axis 
corresponding  with  that  of  the  spine.  It  varies  in  size,  from  that  of  a  walnut 
to  an  orange  ;  but  occasionally  it  attains  an  immense  bulk,  equal  to  that  of  a 
child's  head.  In  some  cases  the  tumour  is  lobulated,  having  an  imperfect 
septum  stretching  across  it ;  in  other  instances,  two  or  more  distinct  tumours 
have  been  met  with  in  the  spine.  The  skin  covering  it  is  usually  of 
normal  colour  ;  but  when  the  tumour  is  of  considerable  size,  it  may  be  thin 
and  have  a  bluish  or  congested  appearance,  and  present  a  certain  degree  of 
transparency.  In  these  circumstances,  ulceration  from  distension  and  thin- 
ning of  the  skin  may  eventually  take  place.  On  examining  the  tumour, 
which  is  hard,  though  elastic  when  the  child  is  held  upright,  it  will  be  found 
that  it  becomes  soft  when  the  child  is  laid  horizontally.  It  sometimes  becomes 
tense  during  expiration,  and  softer  during  inspiration.  Fluctuation  is  usuAlly 
perceptible,  and  by  pressure  the  bulk  may  in  some  cases  be  distinctly  lessened, 
while  at  the  same  time  increased  tension  may  be  recognized  at  the  anterior 
fontanelle,  thus  demonstrating  the  connection  of  the  sac  with  the  subarach- 
noid space. 

The  wall  of  the  sac  in  spina  bifida  is  composed  of  the  whole  of  the  mem- 
branes of  the  cord  fused  together.  They  are  covered  by  the  skin  and  a  vary- 
ing amount  of  fat.  Sometimes  the  skin  is  apparently  wanting,  or  is  thinned 
and  ftased  with  the  membranes  so  as  to  be  no  longer  recognizable. 

•Spina  bifida  may  be  met  with  in  any  part  of  the  vertebral  column  ;  it  is, 
however,  almost  invariably  found  in  the  lumbar  or  Inmbo-sacral  region,  this 
part  of  the  spinal  canal  being  the  last  to  close  in  foetal  life.  The  cases  in 
which  it  appears  higher  up  are  of  rare  occurrence ;  instances  of  the  kind  are, 
however,  mentioned  by  Cruveilhier.  When  it  occurs  in  the  cervical  or  dorsal 
region  the  spinal  cord  is  most  frequently  adherent  to  the  posterior  wall  of  the 
tnmour.  In  the  lumbar  region  this  is  less  common,  though  as  the  malforma- 
tion takes  place  at  a  comparatively  early  period  of  fcctal  life  when  the  cord 
reaches  to  the  fourth  lumbar  vertebra,  it  is  not  impossible  for  it  to  he  in  the  sac. 
The  spinal  nerves  in  the  great  majority  of  cases  project  in  long  loops  into  the 
sao  adhering  to  its  walls  for  some  distance  and  then  returning  to  the  inter- 
vertebral foramina. 
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The  tumour  is  distended  by  the  cerebro-apinal  fluid,  which  ie  cbamcterized 
by  its  clear  limpid  appearance,  by  its  low  speciGc  gravity  (1003  to  lOOG  being 
the  average),  and  by  its  containing  merely  a  trac^  of  albumen,  a  considerable 
quantity  of  chloride  of  eodiom,  and  a  trace  of  sugar.  The  sugar  can  nsually 
be  recognized  only  after  careful  separation  of  the  albamen  and  concentration 
of  the  fluid  by  evaporation. 

Spina  bifida  is  not  uncommonly  associated  with  other  deformities,  espe- 
cially clnb-foot,  talipes  calcaneus  being  the  most  commou  form.  Cases 
also  have  been  recorded  in  which  the  child  waa  at  the  same  time  hydro- 
cephalic. In  these  cases  the  central  canal  of  the  .cord  has  been  found 
dilated. 

Pbogkosis. — The  prognosis  of  spina  bifida  will  depend  upon  the  size  of  the 
tumour,  on  the  condition  of  the  akin  covering  it,  and  on  its  situation.     If  it 
be  of  small  sizs,  with  healthy  integumenta!  investment,  and  without  tendency 
to  increase,  the  patient  may  live  to  adult  age,  provided  care  be  taken  to 
protect  the  tnmonr.    If  of  large  size,  it  is  generally  fatal,  the  child  usually 
dying  at  an  early  age  of  convulsions.     In  other 
iostanoes  the  tumour  increases,  the  skin  covering 
it  becomes  thin  and  red,  ulcerates,  gives  way,  and 
death  results  &om  septic  meningitis.     It  may  be 
stated  as  s  general  rule,  that  spina  bifida  is  more 
dangerous  (he  higher  it  is  placed  on  the  spine. 

TREiTXEyr. — In  the  treatment  of  spina  bifida, 
the  line  of  practice  must  be  determined  by  the  size 
of  the  tumour  and  by  the  condition  of  the  skin 
cohering  it. 

When  the  tumour  is  very  large,  and  the  skin 
covering  it  has  become  reddened,  showing  a  ten- 
dency to  give  way,  tapping  and  compression  com- 
bined offer  the  best  chance  of  safety.  The  case 
from  which  the  accompanying  drawing  is  t«ken 
wns  cured  in  this  way.  It  was  that  of  a  young 
girl.    At  birth   the  tumour   was    small,   bat    it 

gTBdnally  increased  in  size,,  until  at  the  age  of  J^^'^l^l^^^^^^"^ 
thirteen  it  had  attained  the  following  dimensions : 

— Circumference  at  base  25  inches ;  length  over  greatest  convexity  19  inches ; 
breadth  14^  inches.  The  tnmonr  occupied  thelumbo-gacral,and  stretched  over 
both  gluteal  regions.  It  was  tense  and  translucent ;  the  skin  reddened,  very 
thin,  and  becoming  darkly  congested  at  the  more  prominent  part,  evidently  in 
imminent  danger  of  bursting.  Health  excellent ;  development  good.  I  tapped 
the  tumour  and  drew  off  101  ounces  of  cerebro-spin^  flnid.  When  emptied, 
an  aperture  1}  inch  long  and  three-quarters  of  an  inch  broad,  could  be  felt  at 
the  lower  lumbar  and  upper  sacral  re^ona  to  the  left  of  the  mesial  line.  The 
parts  were  well  padded  with  cotton-wool  and  supported  by  an  elastic  bandage. 
No  ill  eflect«  followed  the  tapping.  This  was  repeated  nine  times  in  eighteen 
weeks,  985  ounces  in  all  of  clear  cerebro-spinal  flnid  being  drawn  off;  the 
largest  tapping  amounted  to  120  ounces  ;  the  smallest  to  93.  Afber  each 
tapping,  methodical  compression  was  employed.  The  ninth  tapping  was  followed 
by  signs  of  irritation  in  the  lining  membrane  of  the  tumour,  which  liecame 
greatly  thickened,  evidently  by  inflammatory  exudation.    The  temperature 
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rose  to  103°  F.,  and  symptoms  of  spinal  meningitis  with  a  tendency  to 
opisthotonos  and  convnlsiTe  movements  came  on,  but  passed  oS,  The  sac 
gave  way  and  a  considerable  quantity  of  pus  was  discharged,  after  which  all 
the  symptoms  were  relieved.  The  cavity  closed  by  granulation,  the  skin 
covering  it  being  thickened  and  cormgated,  the  patient  soon  completely 
recovered,  and  is  now — ^ten  years  after  the  last  operation^strong,  healthy,  and 
active. 

In  in&nts  also  where  the  skin  covering  the  spina  bifida  has  been  thinned 
and  translucent — in  danger  of  giving  way — ^tapping  and  pressure  combined 
have  proved  successful. 

In  cases  in  which  the  child  is  otherwise  healthy  and  strong,  the  tumour  small, 
with  sound  skin  covering  it,  and  in  which  little  pain  or  inconvenience  arises 
flrom  pressure  on  it,  means  may  be  adopted  for  relieving  or  possibly  even 
curing  the  deformity.  In  these  circumstances,  bearing  in  mind  that  the 
disease  is  not  necessarily  fatal,  we  shall  probably  best  consult  the  welfare  of 
the  child  by  abstuning  from  all  operative  interference,  and  merely  protecting 
the  tumour  with  a  piece  of  leather  or  a  layer  of  cotton-wool.  If  it  be  thought 
desirable  to  attempt  a  cure,  the  simplest  mode  is  to  employ  pressure  on  the 
tumour,  by  means  of  a  compress  and  bandage ;  or,  what  is  better,  an  air-pad, 
similar  to  those  used  for  umbilical  hernia,  and  kept  in  place  by  an  India-rubber 
band.  In  addition  to  pressure  exercised  in  this  way,  the  recommendation  of 
8ir  A.  Cooper  may  be  followed,  and  the  tumour  punctured  from  time  to  time 
with  a  small  trochar ;  care  being  taken,  however,  to  prevent  the  ulceration  of 
the  punctures,  by  covering  them  with  collodion.  In  this  way,  by  the  com- 
bination of  puncture  and  compression,  cases  have  been  curod.  Gradually 
applied  lateral  compression  has  been  successful  in  a  few  cases.  Thus  Wilson 
remo?ed  the  tumour  by  the  gradual  pressure  of  a  clamp  applied  to  its  base, 
and  keeping  the  parts  in  close  apposition  by  means  of  this  instrument,  so  as 
to  prevent  the  entrance  of  air,  and  the  consequent  occurrence  of  septic 
meningitis.  In  this  case  the  tumour  was  as  large  as  an  orange,  and  not 
pedunculated.  If  it  have  a  narrow  base,  the  prospect  of  cure  by  this  means 
will  be  better,  but  before  attempting  any  operation  of  this  kind  the  tumour 
should  be  illuminated  by  strong  transmitted  light  in  order  to  ascertain  the 
presence  or  absence  of  the  spinal  cord  or  nerves.  Beynard  and  Latil  applied 
compression  successfully  by  means  of  threads  passed  through  quills  or  small 
wooden  tubes,  and  gradually  tightened.  All  plans  of  treatment,  by  which  the 
tumour  is  opened,  and  the  air  allowed  to  enter  it,  are  fraught  with  danger, 
and  will,  I  believe,  be  inevitably  followed  by  the  death  of  the  child,  from 
inflammation  of  the  meninges  of  the  cord,  and  convulsions.  In  fact,  as  a 
general  rule,  operations  for  the  removal  of  the  tumour  are  to  be  condenmed. 
I  have  never  known  any  but  a  fatal  issue  follow  its  removal  by  the  ligature, 
scissora,  or  knife. 

Injection  of  the  sac  with  various  preparations  of  iodine  was  a  method  of 
treatment  which  had  frequently  been  resorted  to  without  success  before  1876. 
In  that  year,  however,  Morton  of  Glasgow  suggested  the  nse  of  the  following 
preparation  :  iodine  gr.  x,  iodide  of  potassium  gr.  xxx,  glycerine  Jj.  This  has 
now  been  used  in  a  large  number  of  cases  with  more  success  than  has  attended 
any  previous  mode  of  treatment.  The  ad>^ntagc  of  the  glycerine  solution 
seems  to  be  that  it  diffuses  extremely  slowly,  and  consequently  if  the  patient 
be  kept  recimibent  and  partially  erect,  it  has  little  tendency  to  extend  into 
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the  spinal  canal.  The  quantity  injected  Bhould  be  from  half  a  drachm  to 
a  diachm  and  a  half.  It  is  best  done  by  means  of  a  screw  syringe  fitted 
with  a  fine  platinum  needle.  If  the  sac  be  tense,  the  needle  may  first  be 
introduced  and  a  small  quantity  of  the  fluid  drawn  ofT,  but  in  most  cases  the 
iodo-glyoerine  solution  may  be  directly  injected.  The  puncture  must  be  care- 
fully closed  with  lint  and  collodion.  Should  the  sac  continue  to  leak  at  the 
puncture,  suppuration  and  meningitis  are  very  likely  to  occur.  After  the 
injection  a  flannel  bandage  may  be  applied  over  some  cotton-wool  ooyering 
the  tumour,  and  the  child  must  be  kept  as  far  as  possible  in  the  recumbent 
position.  A  complete  statistical  report  of  this  treatment  has  not  yet  been 
collected.  At  the  time  Morton  published  his  paper  in  1876,  he  knew  of  14 
cases  in  which  the  treatment  had  been  tried ;  of  these,  11  were  successful. 
Since  that  time  numerous  successful  cases  have  been  recorded,  in  many  of 
which  the  sac  was  so  thin  that  without  the  operation  life  could  not  have  been 
prolonged  beyond  a  few  weeks  or  months.  In  a  considerable  number  of  other 
cases  neither  good  nor  harm  resulted  firom  the  treatment,  and  in  two  at  least 
sudden  or  rapid  death  has  occurred  after  the  injection.  Still,  when  we  con- 
sider the  hopelessness  of  the  disease  in  most  cases  if  left  to  itself  the  amount 
of  BUCcesB  obtained  has  been  such  as  to  justify  the  treatment  in  all  suitable 
cases. 

Antiseptic  drainage  and  removal  of  the  sac  have  been  tried,  but  the  results 
have  not  been  such  as  to  encourage  a  repetition  of  the  treatment. 

GABZX8    01'    THX    8PZZnB.--ANaUX<AB    GUBVATXTBB-POTT^    DZSIULSII. 

This  disease,  which  consists,  in  its  full  development,  of  destruction  of  the 
bodies  of  some  of  the  vertebrte,  with  disint^ration  of  the  corresponding 
intervertebral  fibro-cartilages,  most  commonly  occurs  in  young  children, 
sometimes  even  during  the  first  year  of  life.  It  is,  however,  met  with  at  later 
periods,  not  uncommonly  commencing  at  puberty,  and  sometimes  much  later 
still.    I  have  seen  it  set  in  after  fifty. 

Pathologj. — ^Angular  curvature  of  the  spine,  or  *'  Pott's  disease,*'  as  it  is 
commonly  called  after  Percival  Pott,  the  celebrated  Surgeon  to  St.  Bartholo- 
mew's Hospital,  who  first  accurately  described  it  in  1779,  may  originate  in  two 
different  structures  of  the  spinal  column  ;  viz.,  1,  the  bodies  of  the  vertebras ; 
2,  the  intervertebral  fibro-cartilages.  The  relative  frequency  with  which  the 
disease  commences  in  these  two  structures  has  been  the  subject  of  considerable 
difference  of  opinion,  some  Surgeons  maintaining  that  in  the  great  majority 
of  cases  the  intervertebral  cartili^e  is  the  starting  point  of  the  destructive 
inflammation,  and  others  that  it  is  rarely  if  ever  primarily  affected.  The 
cause  of  this  uncertainty  seems  to  be  that  by  the  time  the  opportunity  arrives 
for  examining  the  diseased  structures  the  morbid  changes  are  so  advanced  that 
it  is  impossible  to  say  where  they  commenced.  In  the  vast  majority,  if 
not  in  all,  of  the  specimens  obtained  at  an  early  stage  of  the  disease,  from 
patients  dying  of  some  accidental  complication,  there  is  no  doubt  that  the 
starting  point  of  the  morbid  change  is  the  bone.  While,  therefore,  we  are 
not  in  a  position  to  deny  that  the  disease  may  originate  in  the  intervertebral 
discs,  this  mode  of  origin  is,  to  say  the  least,  rare. 

The  pathological  processes  occurring  in  caries  of  the  vertebrae  differ  in  no 
material  respect  from  those  already  described  (p.  267),  as  taking  place  in 
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cancellons  bone  elsewhere.  When  the  disease  commences  in  the  bone,  the 
vessels  of  the  medullary  tissue  are  first  dilated  in  the  affected  area  (inflamma- 
tory congestion);  the  tissue  next  becomes  infiltrated  with  small  round  cells 
l)efore  which  the  normal  structures  disappear.  Thus  the  cancellous  spaces 
become  filled  with  new  cells^  amongst  which  capillary  loops  may  penetrate 
(granulation-tissue).  The  bony  trabeculsB  enclosing  the  spaces  are  first 
thinned  and  finally  completely  absorbed  by  the  advancing  cell-growth  ; 
thus  a  portion  of  the  cancellous  tissue  of  the  body  of  a  vertebra  may  be  de- 
stroyed, its  place  being  occupied  by  granulation-tissue.  These  changes  form 
an  essential  part  of  all  varieties  of  caries  ;  the  fate  of  the  granulation-tissue, 
however,  differs  in  different  cases,  the  following  being  the  chief  modifications 
of  the  subsequent  processes  : — 

1.  The  granulation-tissue  replacing  the  cancellous  bone  may  be  absorbed 
apparently  as  the  result  of  the  pressure  exerted  upon  it  by  the  weight  of  the 
trunk.  Thus  a  steadily  progressive  destruction  of  bone  may  take  place 
without  there  being  any  extensive  accumulation  of  granulation-tissue,  and 
without  the  formation  of  pus.  This  dry  caries,  as  it  is  termed,  is  very 
common  in  the  spine,  being  the  process  that  takes  place  in  those  numerous 
cases  of  angular  curvature  in  which  the  patient  escapes  without  the  formation 
of  an  abscess.  Its  progress  is  sometimes  very  rapid,  leading  to  great  deformity 
in  a  very  short  time. 

2.  Instead  of  being  absorbed  the  granulation-tissue  may  undergo  fatty 
degeneration,  and  a  slow  process  of  suppuration,  with  the  formation  of  curdy 
pus,  may  take  place.  The  pus  gradually  accumulates,  forming  a  chronic 
aliscess,  which  slowly  forces  its  way  to  the  surface,  following  the  lines  of  least 
resistance. 

8.  The  granulation-tissue  may  caseate  early,  before  the  bony  trabeculae  are 
completely  absorbed.  The  unabsorl>ed  bone  then  perishes,  forming  sequestra. 
This  necrotic  caries  is  very  common  in  the  spine. 

4.  The  granulation-tissue  may  calcify.  This  is  not  uncommon  in  the  spine. 
It  is  said  to  be  one  mode  of  cure,  especially  when  the  disease  is  tubercular  and 
the  area  affected  very  Umited,  the  small  calcified  nodule  lying  harmlessly 
embedded  in  the  surrounding  bone.  Small  necrosed  fragments  of  cancellous 
bone  with  its  spaces  filled  with  calcified  inflammatory  prodncte,  are  sometimes 
^et  with  in  the  discharge  from  absoeses  connected  with  angular  curvature  of 
the  spine. 

5.  Lastly,  if  all  sources  of  irritation  are  removed,  the  rarefying  osteitis 
may  cease  to  extend,  and  the  granulation-tissue  become  developed  into  bone, 
thus  effecting  a  cure  of  the  disease.  The  points  at  which  caries  most 
commonly  commences,  are  first,  in  the  growing  tissue  between  the  cartilaginons 
discs  forming  the  upper  and  lower  parts  of  the  body  of  the  vertebra ;  secondly, 
beneath  the  periosteum  in  front ;  and,  thirdly,  in  the  central  parts  of  tlie  bone. 

The  destructive  process  extends  not  only  into  the  bone,  but  also,  usually  at 
an  early  period,  into  the  inten^ertebral  fibro-cartilages.  As  the  disease  com- 
mences most  commonly  between  the  epiphyseal  cartilage  and  the  bone,  the 
thin  layer  of  cartilage  is  soon  destroyed  by  the  same  processes  as  are  observed 
in  the  destruction  of  articular  cartilage  in  chronic  inflammations  of  joiuu 
(p.  842).  The  granulation-tissue  then  penetrates  into  the  intervertebral  disc, 
which  is  destroyed,  after  which  the  morbid  process  extends  into  the  body  of 
the  next  vertebra. 
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The  cauMB  of  the  disease  when  it  commences  in  the  bone  are,  first,  injury 
in  an  unhealthy  subject,  and,  secondly,  deposit  of  tubercle.  The  fact  that 
the  most  common  starting  point  is  the  soft  growing  tissue  between  the  bone 
and  the  epiphysial  layer  of  cartilage,  and  that  it  is  usually  situated  at  the 
anterior  j»rt  which  would  be  most  powerfully  compressed  during  forcible 
flexion  of  the  spine,  is  strong  evidence  that  the  primary  cause  of  the  disease 
is  frequently  an  mjwry.  In  some  cases  there  is  a  clear  history  of  injury,  such 
as  a  fall,  but  as  the  disease  is  most  common  in  young  children  and  commences 
insidiously,  the  history  cannot  as  a  rule  be  implicitly  relied  upon.  That 
the  disease  is  in  a  very  large  proportion  of  cases  due  to  the  deposit  of 
tubercle  is  now  almost  universaUy  recognized.  The  evidence  in  proof  of  this 
is  the  following  :  First,  the  disease  frequently  commences  in  many  indepen- 
dent centres,  often  in  the  bodies  of  different  vertebras,  and  in  situations,  such 
as  the  firont  of  a  body  or  in  its  central  parts  which  are  little  exposed  to  injury. 
Secondly,  in  patients  dying  of  advanced  caries  afPecting  one  part  of  the  spine 
separate  centres  of  disease  in  an  earlier  stage  are  frequently  found  in*  other 
vertebne.  The  granulation-tissue  removed  from  these  has  been  shown  to 
contain  non-vaacular,  caseating  nodules  presenting  the  characteristic  anatomi- 
cal structure  of  the  tubercle-nodule  or  -follicle  (Vol.  I.,  p.  1050),  and  further 
the  presence  of  the  tubercle-bacillus  has  been  demonstrated  in  many  cases. 
Thinlly,  the  early  caseation  of  the  inflammatory  products  and  the  chronic 
suppuration  correspond  with  the  course  followed  in  tubercular  inflammations 
elsewhere.  And,  lastly,  a  considerable  proportion  of  patients  dying  of  caries 
of  the  spine  are  found  to  be  infected  with  general  tuberculosis. 

In  whatever  way  the  disease  commences  the  most  common  cause  of  its 
persistence  is  the  mechanical  irritation  of  the  diseased  surfaces  by  the  friction 
of  movement,  aggravated  by  the  weight  of  the  parts  of  the  body  above  the 
affected  vertebras.  In  other  cases  the  presence  of  sequestra,  which  cannot 
find  a  way  out,  may  keep  up  the  disease  indefinitely.  It  seems  probable  that 
caries  originally  tubercular  may  become  simple  in  character  as  the  disease 
progresses.  The  original  tubercular  centre  may  completely  caseate  and 
soften,  exciting  inflammation  in  the  tissue  around  it,  and  be  thus  eliminated, 
the  snbsequent  progress  of  the  disease  being  due  to  the  mechanical  causes 
above  mentioned.  In  other  cases  the  tubercular  process  may  infect  the 
soironnding  parts  and  maintain  its  characteristics  to  the  end. 

I  know  of  no  exact  description  of  any  primary  pathological  changes  taking 
place  in  the  intervertebral  discs.  As  before  stated,  we  are  not  in  a  position  to 
deny  that  disease  may  originate  in  these  structures,  but  by  the  time  the  case 
comes  to  be  examined  after  death  the  fibro-cartilage  has  disappeared,  and  we 
find  only  the  signs  of  rarefying  osteitis  in  the  vertebrae  on  each  side.  Luschka 
states  that  there  is  a  synovial  cavity  in  each  disc,  and  that  the  lobes  of  the 
palp  correspond  to  the  villi  of  a  synovial  membrane.  If  this  be  true  it  would 
be  in  this  structure  that  any  primary  infiammation  or  deposit  of  tubercle 
would  take  place,  and  not  in  the  dense  fibrous  and  fibro-cartilaginous  layers 
forming  the  outer  zones  of  the  disc. 

The  nature  of  the  pathological  changes  being  borne  in  mind,  the  coarser 
morbid  appearances  are  easily  understood. 

D17  caries,  or  caries  without  suppuration,  forms  the  simplest  variety  of  the 
disease.  It  affects  usually  a  limited  portion  of  the  spine,  often  two  vertebras 
only  with  the  intervening  intervertebral  disc.    The  destruction  of  the  bodies 
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of  the  vertobne  in  these  casefl  ofleo  takes  place  somewhat  rapidly,  and  at  llie 
same  time  the  osseona  tissue  is  Bofteoed  by  eitenBion  of  the  rarefying  osteitis 
for  some  distance  from  the  centre  of  the  disease.  In  consequence  of  this  the 
weight  of  the  body  above  the  diseased  vertebne,  causes  a  bending  forwards  of 
that  portion  of  the  column,  and  a  corresponding  projection  backwards  of  the 
BpinoQS  processes.  A  vertical  section  made  through  a  spine  thus  affected 
^owB  the  anterior  common  ligament  thickened  and  swollen.  The  bodies  of 
the  affected  Tertebne  are  softened  and  parti;  destroyed,  the  destruction  being 
almost  invariably  more  extensive  anteriorly,  as  this  part  is  exposed  to  the 
greater  pressure  when  the  spine  is  bent  forwards.  The  intervertebral  cartilage 
between  the  two  vertebra  has  more  or  less  completely  disappeared ;  if  any 
remains  it  will  he  at  the  posterior  part.  The  opposed  surfaces  of  the  vertebiie 
are  covered  by  grannlation-tissue,  and  are  sometimes  mutually  adapted  to  each 
other  as  the  result  of  friction.  In  the  cancellous  spaces  of  the  bone  on  each 
side  the  normal  medulla  has  disappeared,  and  its  place  is  taken  by  the  same 
tiasne.  The  periosteum  covering  the  remaining  portion  of  the  vertebra  and 
frequently  also  tJiat  of  the  vertebne  above  and  below  is  affected  by  oateo- 
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plastic  inflammation,  irregular  spiculated  nodules  of  new  bone  being  formed 
beneath  it.  The  spines,  the  transverse  and  the  articular  processes  being 
unaffected,  there  is  no  dislocation,  and  consequently  the  spinal  canal  is  but 
little  if  at  all  narrowed.  Hiould  the  disease  cease  at  this  stage,  as  it  frequently 
does,  the  granulation-tissue  of  the  opposed  surfaces  coalesces,  and  subso' 
Cjuently  becomes  developed  into  bone,  and  the  angle  formed  by  the  bending  of 
the  spine  is  filled  upbya  bnttreas  of  bone  formed  beneath  the  periosteum,  and 
thus  the  spine,  althoagh  retaining  its  deformed  position,  may  become  as 
strong  as  before  the  disease.     (Fig.  5G5.) 

In  other  cases  of  caries  of  the  spiue  the  disease  is  more  extensive,  commenc- 
ing from  many  oentr<?8,  often  sitnated  in  different  vertvbrse  and  unconnected 
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with  each  other.  These  centres  are  situated  most  commonly  in  the  imme- 
diate neighbourhood  of  an  intervertebral  disc,  bat  are  not  uncommon  on  the 
suT&ce  of  the  body  beneath  the  periosteum,  and  are  sometimes  deeply  in 
its  substance.  A  macerated  specimen  shows  the  bone  to  be  eaten  out  into 
irregular  hollows,  around  which  the  cancellous  tissue  is  more  porous  than 
natural.  In  a  fresh  specimen  these  hollows  are  filled  with  caseous  granulation- 
tissue.  When  the  disease  commences  near  an  intervertebral  disc,  this  is  soon 
destroyed,  and  the  contiguous  surface  of  the  next  vertebra  becomes  implicated 
(Fig.  566).  The  friction  of  the  diseased  surfaces  against  each  other  then  aggra- 
vates the  process,  and  leads  to  more  rapid  destruction  at  the  parts  where  they 
are  in  contact.  It  is  this  form  beginning  in  numerous  centres  that  is  most 
evidently  tubercukr,  and  most  fi-equently  terminates  in  suppuration. 

In  some  cases  instead  of  the  bone  being  more  spongy  than  natural  round 
the  excavations,  it  may  be  seen  in  the  macerated  specimen  that  the  osteitis 
has  assumed  an  osteoplastic  form,  the  cancellous  tissue  being  denser  than 
natural,  and  its  trabecular  thickened,  just  as  a  zone  of  dense  bone  is  often 
found  around  a  chronic  abscess  in  the  cancellous  ends  of  the  long  bones. 

When  the  disease  leads  to  suppuration,  the  pus  frequently  raises  the  anterior 
common  ligament  firom  the  vertebrae  for  some  distance.  This  is  more  likely 
to  happen  when  the  resulting  chronic  abscess  has  opened  externally  and  become 
septic  from  the  admission  of  impure  air.  Bapid  destruction  of  the  interverte- 
bral discs  with  which  the  pus  comes  in  contact  then  frequently  takes  place. 
It  is  not  uncommon  to  find  the  vertebras  for  some  distance  above  and  below 
the  centre  of  disease  bare  in  front,  and  looking  as  if  macerated,  while  the 
cartilages  between  them  have  more  or  less  completely  disappeared. 

The  chronic  abscesses  forming  in  connection  with  caries  of  the  spine  are 
directed  to  the  lateral  aspect  of  the  bodies  of  the  vertebrae  by  the  great  thick- 
ness of  the  anterior  common  ligament.  As  the  pus  accumulates  the  abscess 
makes  iUi  way,  as  in  the  case  of  chronic  abscesses  generally,  in  the  direction 
of  least  resistance,  usually  following  the  course  of  a  vessel  or  burrowing 
beneath  the  fascias  covering  muscles.  Thus  in  disease  of  the  dorsal  vertebrae, 
the  abscess  follows  the  intercostal  artery  and  passes  between  the  ribs  with  the 
posterior  branch,  appearing  under  the  skin  of  the  back  as  a  '^  dorsal  abscess." 
In  the  lumbar  region  the  abscess  may  in  the  same  way  follow  a  lumbar  artery 
and  form  a  "'  lumbar  abscess,*'  or  enter  the  sheath  of  the  psoas  muscle  and 
form  a  ^  psoas  abscess,"  pointing  below  Poupart's  ligament. 

When  the  caries  is  complicated  by  necrosis,  the  sequestra  are  frequently  so 
entangled  in  the  excavated  cavity  in  the  body  of  the  vertebrae,  covered  in  in 
firont  by  the  thickened  anterior  ligament,  that  it  is  impossible  for  them  to 
make  their  way  to  the  surface,  and  thus  even  if  the  disease  ceases  to  extend 
suppuration  may  be  indefinitely  prolonged  till  it  causes  the  death  of  the 
patient. 

The  angular  projection  backwards  of  the  diseased  part  of  the  spine,  corres- 
ponding in  extent  to  the  amount  of  destruction  of  the  vertebrae,  forms  usually 
the  most  marked  feature  of  the  diseaseXFigs.  567 — 569).  The  mechanism  of  this 
is  easily  understood  by  reference  to  the  pathology  of  the  affection.  The  bodies 
(one  or  more)  of  the  vertebrae,  being  softened  or  partly  destroyed,  at  last  give 
way  under  the  weight  of  the  upper  part  of  the  body  ;  the  upper  part  bends 
forwards,  and  the  spines  project  posteriorly.    At  the  same  time  that  the  upper 

part  bends  forwards,  the  lower  part  of  the  spine  rarely  maintains  the  upright 
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position  as  it  did  in  Fig.  565.  In  the  great  majority  of  cases  there  is  a  com- 
pensating incurvation  just  below  the  excurvated  yertebra^  and  in  this  way  the 
upper  part  of  the  body  is  carried  erect.  The  angle  of  excurvation  varies 
according  to  the  number  of  vertebral  bodies  destroyed,  and  the  extent  of  the 
loss  of  substance.  The  greater  the  number  of  vertebrse  afPected,  the  more 
obtuse  will  the  angle  be.  When  one  vertebra  only  or  chiefly  is  diseased, 
three  spinous  processes  will  project  to  form  the  angle,  that  of  the  diseased 
vertebra  being  the  apex.  If  two  or  three  be  diseased,  five  spinous  processes 
usually  enter  the  formation  of  the  angle  of  excurvation,  and  then  the  whole  of 
this  portion  of  the  column  will  be  displaced  backwards,  giving  a  thickened 
and  broadened  base  to  the  excurvation  in  the  lateral  direction.  In  the  dorsal 
region,  if  a  single  vertebra  is  diseased,  the  projection  is  usually  very  marked 
and  sharp  as  the  bending  forward  of  the  vertebra  turns  the  long  oblique  spine 
almost  directly  backwards,  forming  a  sharp  prominence.  In  the  lumbar 
r^on,  where  the  spines  are  short  and  point  directly  backwards,  the  projection 
is  more  rounded. 

It  is  comparatively  seldom  that  the  spinal  cord  becomes  compressed,  injured,  or 
diseased  during  the  progress  of  this  affection.  It  may,  however,  become  pressed 
on  by  the  sudden  and  acute  development  of  the  curvature,  more  especially  in 
cases  in  which  the  rarefying  osteitis  is  widely  difhised  through  the  bodies  of  the 
affected  vertebra,  leading  to  rapid  and  extensive  softening.  More  or  less 
complete  paraplegia  may  then  ensue.    In  other  cases  the  cord  may  be  com- 
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pressed  by  thickening  of  the  meninges,  or  from  inflammatory  exudation  into 
the  canal.  In  some  cases  in  which  owing  to  the  disease  attacking  the  posterior 
parts  of  the  bodies  or  affecting  them  irregularly  in  such  a  way  that  the  pos- 
terior excurvation  of  the  spine  is  slight,  the  dura  mater  may  be  implicated  and 
difinse  spinal  meningitis  result.  This  is  especially  likely  to  happen  in  cases 
complicated  with  abscess,  if  after  opening  the  discharges  are  allowed  to  de- 
compose. In  other  cases  the  cord  may  become  softened  opposite  the  seat  of 
curvature. 
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The  most  common  seat  of  caries  of  the  spine  is  the  lower  dorsal  or  the 
junction  of  the  dorsal  and  Inmbar  regions.  It  is  not  uncommon  in  the  middle 
dorsal,  and  may  occur  at  any  part.  B.  W.  Parker  states  than  in  149  cases, 
the  disease  was  in  the  cervical  region  in  9,  in  the  dorsal  in  82,  in  the  dorso- 
lumbar  in  21,  and  in  the  lumbar  or  lumbo-sacral  in  37. 

Symptoms. — ^Angular  curvature,  or  Pott's  disease  of  the  spine,  commonly 
begins,  especially  in  children,  in  a  very  insidious  manner.  It  occurs  usually 
in  strumous  children,  and  is  generally  referred  to  a  fall  or  blow  on  the  back. 
The  symptom  that  most  often  first  attracts  attention  is  the  child's  attitude, 
which  is  altered  and  very  characteristic.  The  body  is  held  stiffly  straight  and 
npright ;  it  is  neither  bent  nor  turned  to  one  side  when  the  child  moves,  but 
the  spine  is  moved  as  a  whole  and  in  a  rigidly  fixed  manner.  The  shoulders 
are  raised,  the  chin  is  thrown  up,  and  the  toes  are  slightly  turned  in.  The 
child  walks  with  great  caution,  and  very  stiffly. 

One  of  the  earliest  symptoms  complained  of  is  often  an  ill-defined  superficial 
pain,  extending  round  the  trunk,  more  severe,  perhaps,  on  one  side  than  on 
the  other,  and  occasionally  referred  to  the  stomach.  After  a  time  the  child 
becomes  unable  to  stand  upright  unsupported,  has  a  tendency  to  lean  the  body 
forwards,  or  to  support  it  by  resting  the  hands  on  the  knees,  or  by  seizing 
hold  of  anything  that  will  serve  as  a  temporary  support,  such  as  a  chair  or 
table.  It  will  be  found  also  that  the  child  experiences  great  difficulty  in 
raising  itself  without  assistance  from  the  horizontal  into  the  sitting  pK)sition, 
or  in  turning  sideways  in  bed  without  the  use  of  its  arms.  On  examination, 
one  or  two  of  the  spines,  usually  about  the  middle  of  the  back,  will  be  found  to 
be  a  little  more  prominent  than  the  rest ;  and,  on  pressing  or  tapping  upon 
them,  pain  will  be  complained  of.  The  child  becomes  stunted  in  its  growth  ; 
and,  if  the  disease  be  not  arrested  by  proper  treatment,  will  continue  more  or 
less  hump-  or  round-backed  for  life.  In  other  cases  the  disease  wiU  run  on  to 
the  fonnation  of  abscess,  as  will  immediately  be  described,  strumous  manifes- 
tations occurring  elsewhere,  and  death  eventually  resulting. 

In  adults^  the  danger  and  the  symptoms  vary  according  to  the  seat  of  the 
affection.  It  is  most  dangerous,  often  indeed  rapidly  fiital,  when  the  cervical 
vertebrae  are  implicated  ;  for,  as  the  bodies  of  these  are  shallow,  caries  readily 
penetrates  to  the  spinal  canal,  and  the  cord  or  its  membranes  may  thus  be 
implicated.  When  the  dorsal  or  lumbar  vertebrse  become  diseased,  the  affec- 
tion is  not  so  immediately  serious  to  the  life,  as  it  may  be  to  the  figure  of  the 
patient.  In  adults  it  often  commences  with  obscure  flying  pain  in  the  loins 
or  back,  apparently  of  a  rheumatic  character,  shooting  round  the  body  or  down 
the  thighs.  On  examining  the  spine,  which  feels  weak  to  the  patient,  and 
which,  as  in  the  child,  is  incapable  of  supporting  him  or  of  enabling  him  to 
raise  or  torn  himself  without  assistance,  tenderness  on  pressure  or  on  tapping 
will  be  experienced  at  one  point,  and  he  will  wince  when  a  sponge  wrung  out 
of  hot  water  is  applied  to  this  part  of  the  spine  ;  although  there  may  be  no 
appearance  of  excurvation,  the  skin  covering  it  is  hypersesthetic.  After  a 
time,  however,  the  spinous  process  of  one  or  more  vertebrae  will  be  found  to 
project  distinctly  beyond  the  general  line  of  the  column.  This  part  becomes 
the  seat  of  constant  aching  pain,  increased  by  movement  or  by  pressing  upon 
the  head  or  shoulders.  It  must,  however,  be  remembered  that  caries  of  the 
bodies  of  the  vertebras  may  ti^e  place  to  a  considerable  extent  with  little 
or  no  angular  curvature.    In  these  cases  all  the  ordinary  symptoms  of  caries 
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of  the  Bpiae  will  be  found,  except  the  ezcurratioti.     It  will  be  observed  that 
the  spine  has  lost  its  natoml  free  mobility  and  flexibility,  moving  fixedly, 
stiffly,  and  as  a  whole,  when  the  patient  leans  forwards  or  sideways.    The 
patient,  when  laid  flat  on  bis  back,  cannot  raise  himself  into  a  sitting  position 
without  the  aid  of  his  hands  or  elbows,  and  he  cannot  tnm  sharply  and  suddenly 
over  upon  hia  face,  hut  stm^les  with  ontstretched  anna  in  vain  attempt* 
to  do  so.    Occasionally  the  incipient  cmratiire,  when   it  occnrs,  assumea 
more  of  a  lateral  than  of  an  angular  direction  ;   and  in  one  &tal  case  I 
have  seen  the  spine  actually  bent  backwards,  so  as  to  be 
iiionrvated  at  the  seat  of  the  disease.     In  some  cases,  the 
true  angular  excorration  dependent  on  caries  of  the  bodies 
of  the  vertebne  may  be  associated  with  the  ordinary  lateral 
carve  of  debility.    The  lower  limbs  become  weak,  and  the 
patient  walks  with  a  peculiar  shuffling  tottering  gait,  the 
1^  being  outspread,  and  the  feet  turned  onL     The  weak- 
ness of  the  limbs  is  cBpecially  marked  in  going  npetaiis, 
and  may  be  tested  by  directing  the  patient  to  stand  unsup- 
ported on  one  leg,  and  raise  the  other  so  as  to  place  the 
foot  npon  the  sei^  of  a  chair,  which  he  will  probably  be 
unable  to  do.    Not  nnfrequently  there  is  more  or  leas  of  a 
nenralgic  affection  associated  with  the  mnscniar  weakness 
— a  species  of  nenralgic  motor  paralysis  which   is  very 
characteristic.  Sensation  is  not  onlyperfcct,  but  over-acute 
Fig  iTO  -Atuind*  of  ^^  poTts,  whllst  there  is  an  ataxic  state  of  the  nmscles  of  the 
™id     In    AngoUr  loweT  cxtremities,  presenting  a  peculiar  and  characteristic 
niicni  Stage.  tram  of  ncFvons  phenomena.    1  he  deformity  of  the  spme 

may  slowly  increase ,-  the  patient  may  become  unable  to 
stand ;  and  paralysis  of  the  muscles  of  the  lower  extremity  may  come  on 
together  with  a  tendency  to  relaxation  of  the  sphincter  ani,  and  retention  of 
urine. 

Pusplegim  does  not  occur  ao  ft«qaently  as  might  have  been  expected 
when  we  consider  the  Tery  acute  angle  that  is  formed  by  the  diseased  spine 
in  extreme  cases  of  excnrvation.  But  the  spinal  canal  is  not  encroached  upon, 
as  there  is  no  displacement  of  the  laminsa  and  transverse  processes  of  the 
vertebne  in  the  form  of  dislocation,  the  deformity  being  doe  simply  to 
bending  forwards  owing  to  the  destruction  of  the  bodies — hence  the  oord  is 
not  compressed  as  in  a  dislocation.  When  paraplegia  does  occur,  it  is  the 
result  of  compression  of  the  cord  at  the  seat  of  disease  from  iuflanunatoiy 
exudation  npon  the  meninges  or  in  the  canal.  These  become  absorbed  after  a 
time,  and  hence  the  paraplegia  is  not  of  a  permanent  character,  but  will  pon 
off  after  some  months,  or  a  year  or  two  at  most,  even  though  electric  irritO' 
bility  and  sensibility  may  for  a  time  have  been  completely  lost. 

Xlsnritie  Atteoks  of  a  localized  character  dependent  on  extension  of  the 
inflammations  of  the  vertebral  labetances  to  the  contiguous  plenne  not  un- 
commonly occnr  when  the  caries  affecte  the  dorsal  spine. 

Abso«M  commonly  makes  its  appearance  as  the  disease  pri^fresses ;  and  in 
some  cases  it  occurs  before  any  of  the  other  signs  except  pain  and  weakness  of 
the  spine,  and  certainly  before  any  deformity.  When  the  abscess  forms,  m 
Stanley  has  observed,  the  pain  consequent  on  irritetiou  of  the  spinal  cord  and 
nerves  is  nsnally  lessened  for  a  time. 
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It  must  not  be  supposed  that  abscess  necessarily  follows  in  all  cases.  In 
chOdren  especiaUj  we  often  meet  with  great  excurvation  without  any  suppura- 
tion. In  adults  it  is  very  rare  to  see  angular  curvature  without  the  formation 
of  an  abscess.  The  exact  causes  that  determine  the  formation  of  pus  are  not 
certain  in  all  cases.  In  many  it  is  undoubtedly  due  to  the  irritation  caused 
by  the  friction  of  the  diseased  surfaces  against  each  other,  and  proper  treat- 
ment adopted  early  will  do  much  to  prevent  it.  Suppuration  is  also  more 
likely  to  occur  when  the  patient  is  poorly  fed  and  exposed  to  general  un- 
hygienic surroundings. 

As  cases  in  which  abscess  does  not  form  usually  recover,  we  have  but  little 
definite  knowledge  as  to  the  exact  nature  of  the  disease,  whether  it  is 
tubercular  or  not.  On  the  other  hand,  the  majority  of  cases  in  which  death 
takes  place  are  found  to  be  associated  with  the  presence  of  tubercle  in  the 
diseased  bones.  It  has  been  assumed,  therefore,  that  the  cases  of  angular 
curvature  without  suppuration  are  due  to  simple  inflammation,  probably  of 
traumatic  origin,  while  those  with  suppuration  are  tubercular,  but  the  evidence 
is  not  sufficient  to  justify  an  absolute  statement  to  this  effect. 

In  cases  which  recover  without  suppuration  the  diseased  bodies  become 
fused  together  into  a  single  mass,  across  which  bridges  of  osseous  tissue  are 
sometimes  thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine. 
Indeed,  this  ankylosis  and  fusion  of  the  bodies  of  the  diseased  vertebrsd  may 
be  looked  upon  as  the  natural  mode  of  cure  of  angular  curvature  of  the  spine ; 
the  only  way  in  which  it  can  take  place  when  once  the  disease  has  advanc^  to 
any  considerable  extent. 

When  pus  forms  in  connection  with  diseased  spine,  the  situation  and  course 
of  the  abscess  depend  mainly  upon  the  part  of  the  spine  affected  ;  thus,  for 
instance,  when  the  cervical  vertebras  are  diseased,  the  abscess  will  come  for- 
wards behind  the  pharynx,  and  may  occasionally  extend  under  the  stemo- 
mastoid  muscle  to  the  side  of  the  neck,  where  it  opens ;  sometimes,  though 
very  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  the  axilla. 

When  the  disease  is  seated  in  the  upper  or  middle  dorsal  spine,  the  abscess  most 
commonly  passes  backwards  between  the  posterior  ends  of  the  ribs,  forming  a 
daruLl  dbseesB.  In  some  cases,  however,  in  which  the  middle  dorsal  vertebrse  are 
diseased  the  abscess  may  extend  downwards.  When  it  takes  this  direction  it 
most  commonly  passes  under  the  ligamentum  arcuatum  internum,  and  thus 
enters  the  sheath  of  the  psoas  muscle  and  takes  the  course  to  be  described 
immediately.  In  rare  cases  it  may  pass  between  the  pillars  of  the  diaphragm 
with  the  aorta  and  follow  the  large  vessels  in  the  subperitoneal  tissue  super- 
ficial to  the  fascia  of  the  psoas  an  iliacus,  forming  and  accumulation  filling  the 
iliac  f oasa  and  pointing  above  Poupart^s  ligament,  or  it  may  extend  downwards 
into  the  pelvis  and  escape  with  the  gluteal  artery  through  the  great  sciatic 
notch,  giving  rise  to  a  large  abscess  in  the  gluteal  region.  It  is  remakable 
that  in  caries  of  the  dorsal  vertebras  the  pus  does  not  tend  to  encroach  on  the 
chest  or  the  pleural  cavity.  When  the  lower  dorsal  or  upper  lumbar  vertebras 
are  diseased  the  pus  enters  the  sheath  of  the  psoas  or  the  substance  of  the 
muflcle,  thus  constituting  the  common  affection  termed  Psoas  Abscess.  A 
psoas  abscess  follows  the  course  of  the  muscle  from  which  it  derives  its  name. 
It  18  firmly  boimd  down  in  front  by  the  fascia  covering  that  muscle  and  the 
iliacoBy  which  is  usually  considerably  thickened  and  is  never  perforated  by  the 
pus.    The  psoas  muscle  is  usually  extensively  destroyed.    The  pus  is  prevented 
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from  extending  downwards  into  the  pelvis  by  the  attachment  of  the  ilio-psoas 
fascia  to  the  brim ;  there  is  nothing  to  limit  its  extension  outwards  over  the 
whole  surface  of  the  ihacus,  though  the  attachment  of  the  fascia  to  the  crest 
of  the  ilium  prevents  its  passing  beyond  that  point.  Thus  we  find  that  a  psoas 
abscess  usually  extends  outwards,  forming  a  large  fluctuating  swelling  filling 
the  iliac  fossa.  As  the  accumulation  increases  it  passes  beneath  Poupart's 
ligament  most  commonly  by  a  somewhat  narrow  neck  situated  in  the  line  of 
the  anterior  crural  nerve.  It  is  thus  at  this  part  situated  to  the  outer  side  of 
the  femoral  vessels.  Fluctuation  can  readily  be  felt  between  the  swelling  on 
the  thigh  and  that  in  the  iliac  fossa.  There  is  very  distinct  impulse  com- 
municated to  the  part  outside  the  abdomen  on  coughing,  and  this,  combined 
with  the  somewhat  sudden  appearance  of  the  swelling  on  the  thigh,  may  make 
it  in  some  respects  resemble  a  hernia.  After  reaching  the  thigh  the  abscess 
extends  downwards  to  the  outer  side  of  the  vessels  for  a  short  distance  till  it 
meets  the  profunda,  and  following  that  vessel  it  passes  under  the  femoral 
artery,  which  can  be  felt  stretching  across  it  in  front.  It  then  continues  its 
course  under  the  adductor  longus,  and  forms  a  large  cavity  at  the  inner  side 
of  the  thigh,  having  the  gracilis  stretched  over  it  internally,  the  adductor 
magnuB  behind  it,  and  the  adductor  longus  in  front.  Processes  firequently 
extend  fi:om  the  main  cavity  along  the  branches  of  the  profunda.  The  most 
common  of  these  prolongations  is  one  winding  round  the  neck  of  the  femur 
with  the  branches  of  the  internal  circumflex,  and  passing  through  the  interval 
between  the  adductor  magnus  and  the  quadratus  femoris,  becoming  superficial 
immediately  behind  the  trochanter  major,  between  it  and  the  tuberosity  of 
the  ischium.  The  abscess  seldom  extends  beyond  the  upper  part  of  the  thigh, 
but  it  may  continue  its  course  downwards,  until  it  reaches  the  popliteal  space, 
and  may  even  pass  some  distance  downwards  between  the  deep  and  superficial 
muscles  of  the  calf  following  the  main  vessels.  I  have  seen  an  abscess,  which 
took  its  origin  in  disease  of  the  dorsal  vertebrae,  opened  by  the  side  of  the  tendo 
Achillis  (Fig.  92,  Vol.  I.).  A  psoas  abscess  when  fiilly  developed  usuaUy  consists 
of  four  parts,  a  narrow  track  in  the  upper  part  of  the  psoas  muscle,  a  wide 
expansion  in  the  iliac  fossa,  a  second  narrow  part  extending  under  Poupart's 
ligament  and  the  femoral  vessels,  and  a  large  cavity  on  the  inner  side  of  the 
thigh.  The  difficulty  of  properly  draining  such  a  cavity  by  an  opening  in  the 
thigh  only  is  evident.  In  some  oases  the  abscess  may  foUow  both  psoas 
muscles,  and  project  in  each  groin  at  the  same  time. 

As  in  the  dorsal  region,  the  abscess  may  pass  backwards  instead  of  down* 
wards,  and  point  in  the  loin,  forming  a  lumbar  abscess.  More  rarely  it 
may  burrow  amongst  the  layers  of  the  abdominal  muscles  and  point  in  fronts 
In  disease  of  the  lower  lumbar  vertebras  and  upper  part  of  the  sacrum  the  pus 
may  get  beneath  the  fascia  covering  the  pyriformis,  and  then  following  the 
ner\'es,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
extend  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
sequestra  derived  trom  the  diseased  vertebrs  are  not  nncommonly  found  in 
the  pus.  In  the  patient  from  whom  Fig.  570  was  taken  several  fragments  of 
bone  thus  came  away  fi:om  an  abscess  that  was  opened  in  the  fore-part  of  the 
thigh.  Much  curdy  matter  is  usually  present,  making  it  impossible  in  many 
cases  to  empty  the  sac  by  aspiration.  The  true  source  of  origin  of  these 
abscesses  may  usually  be  determined  by  an  examination  of  the  spine,  and  by 
feeling  an  impulse  on  coughing  communicated  to  their  extreme  points  of  pre- 
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sentation.  In  psoas  abscess  there  is  some  flexion  of  the  thigh,  with  pain  on 
forced  extension.  General  oedema  of  the  limb  may  occasionally  arise  from  a 
psoas  abscess  after  it  has  reached  the  inner  side  of  the  thigh.  In  rare  cases 
after  opening,  if  septic  inflammation  follows,  the  abscess  cavity  may  ulcerate 
into  the  hip- joint,  causing  acute  and  rapidly  destructive  arthritis. 

Diagnosis. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first  sight 
of  a  patient  affected  by  the  disease,  when  once  the  angular  deformity  has 
taken  place.  It  is,  however,  difficult  before  excurvation  occurs,  being  indicated 
at  this  period  only  by  the  existence  of  pain  in  the  back,  and  by  some 
symptoms  of  spinal  irritation.  At  this  stage  it  may  be  mistaken  for  spinal  or 
intercostal  neuralgia^  tor  rheumatism^  or  for  atone  in  the  kidney.  The 
persistence,  however,  of  a  continuous  fixed  pain  in  the  back  should  always  lead 
to  a  suspicion  afr  to  the  true  nature  of  the  disease,  lest  the  grievous  error  be 
committed  of  treating  as  mere  neuralgia  or  rheumatism  what  may  turn  out  to 
be  incurable  disease  of  the  spine  itself.  Here  the  tenderness  on  pressure,  the 
increased  sensibility  to  the  application  of  heat  will  determine  the  seat  of  the 
affection.  The  pain  elicited  by  rotation  or  by  antero-posterior  movement  is  a 
very  valuable  symptom.  In  most  cases  pain  on  bending  backwards  is  most 
complained  of.  The  patient  can  stoop  forwards,  but  if  bent  backwards  suffers 
madi.  So  also  pressure  on  the  head  or  shoulders  greatly  increases  the  pain  of 
the  part  affected.  The  shape  of  the  back,  with  loss  of  the  natural  and  graceful 
curves  of  the  spine  with  a  tendency,  though  it  be  very  slight,  to  projection  of 
some  of  the  spinous  processes,  the  feeling  of  weakness  in  the  back,  the  diffi- 
colty  in  rising  from  a  sitting  or  horizontal  position,  in  turning,  or  in  standing 
on  one  leg  unaided,  the  loss  of  the  natural  flexibility  of  the  spine,  and  especially 
the  occurrence  of  these  symptoms  in  early  childhood  or  youth,  at  a  period 
when  the  other  diseases  with  which  it  may  be  confounded  rarely  occur,  and 
are  still  more  rarely  persistent,  would  lead  one  to  suspect  the  existence  of  caries 
of  the  spine. 

The  diagnosis  between  abscesses  localized  in  the  situations  mentioned,  and 
those  arising  from  diseased  spine,  is  not  always  easy  ;  as  purulent  collections 
of  various  kinds  may  form  in  the  different  planes  of  areolar  tissue  in  the  neigh- 
bourhood of  the  vertebral  column,  without  any  disease  existing  in  it.  Thus,  a 
large  psoas  abscess  descending  in  the  sheath  of  the  muscle  and  presenting  under 
Poapart*B  ligament,  may  occur  from  some  irritation  of  the  areolar  or  fascial 
stmctuies  without  disease  of  any  of  the  vertebras.  In  these  cases  of  simple 
abscess,  the  diagnosis  from  the  psoas  abscess  dependent  upon  vertebral  disease 
is  usually  easy,  as  there  will  be  an  absence  of  all  excurvation  of  the  spine  or 
even  of  tenderness  along  it.  As  psoas  abscess  dependent  upon  vertebral  caries 
almost  invariably  presents  in  the  groin,  and  a  large  abscess  in  the  groin  may 
arise  from  various  other  conditions,  independently  of  such  vertebral  disease, 
the  Surgeon  must  attend  carefuUy  to  the  diagnosis  of  these  various  conditions. 
Abscess  and  fluctuating  swellings  in  the  grain  may  arise  from  the  following 
causes  : — 1,  from  large  chronic  collections  of  pus  in  the  subcutaneous  or  inter- 
muscular planes  of  areolar  tissue  ;  2,  from  disease  of  the  areolar  tissue  around 
the  kidneys ;  8,  from  periooecal  abscess  (on  the  right  side  only)  ;  4,  from  iliac 
abscess,  whether  forming  merely  under  the  ihac  &8cia,  or  dependent  on  disease 
of  the  pelvic  bones  ;  5,  from  hip-joint  disease,  the  abscess  being  pelvic ;  6, 
from  Ii^e  buboes  or  glandular  abscesses  ;  7,  from  an  empyema  perforating  the 
pleura  and  finding  its  way  down  behind  the  diaphragm ;  8,  from  serous  or 
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hydatid  cysts  ;  and  9,  femoral  hernia  with  fluid  in  the  sac.  These  yarioos 
collections  may,  however,  with  a  little  caution  be  readily  distinguished  from 
the  ordinary  form  of  spinal  abscess  that  descends  along  the  psoas  muscle. 
In  the  first  place,  in  all  these  cases  there  is  an  absence  of  that  dorsal  pain  and 
tenderness,  with  more  or  less  excurration,  which,  though  not  invariably 
present,  is  commonly  met  with  in  psoas  abscess.  Then,  again,  if  the  collection 
be  perinephritic,  there  will  have  been  previous,  or  there  are  co-existing 
symptoms  of  renal  disease.  I  have,  however,  seen  an  abscess  dependent  on 
caries  of  the  vertebrse  not  only  assume  the  perinephritic  form,  but  open  into 
the  pelvis  of  the  kidney,  thus  simulating  chronic  pyelitis.  In  this  case  the 
diagnosis  was  made  by  a  careful  examination  of  the  pus,  in  which  molecular 
masses  of  carious  bone  were  found.  The  chemical  and  microscopic  examination 
of  the  pus  in  all  cases  of  doubt  should  never  be  omitted.  If  there  be  caries,  it 
will  present  unmistakable  evidence  of  the  presence  of  disintegrated  bone.  If 
it  occur  in  the  areolar  tissue  around  the  cacum,  the  pus  will  be  peculiarly 
offensive,  will  present  itself  in  a  less  distinct  manner,  and  will  probably  be 
associated  with  symptoms  of  intestinal  irritation.  Moreover,  perinephritic  or 
pericoecal  abscesses  being  superficial  to  the  iliac  fascia,  do  not  extend  below 
Poupart^s  ligament  except  in  some  rare  cases,  in  which  the  abscess  is  acute, 
and  forces  its  way  irrespective  of  the  attachments  of  the  fasciss.  Thus  I  have 
seen  the  pus  in  a  pericoecal  abscess  pass  under  Poupart*s  ligament,  and  present 
as  a  large  sloughy  abscess  at  the  upper  and  outer  part  of  the  thigh.  In  those 
rare  cases  in  which  an  empyema  has  found  its  way  between  the  layers  of  the 
abdominal  muscles,  and  presented  in  the  groin,  the  examination  of  the  chest 
will  point  out  the  nature  of  the  affection.  In  abscess  connected  tvith  disease  of 
the  hip-joint,  there  will  be  special  local  evidences  of  the  source  of  the  pus.  The 
only  real  difficulty  consists  in  diagnosing  a  psoas  abscess  dependent  on  disease 
of  the  vertebral  column,  before  it  reaches  the  thigh,  from  Uiac  abscess,  whether 
it  take  its  origin  in  the  loose  areolar  tissue  of  the  iliac  fossa,  or  be  connected 
with  disease  of  the  corresponding  bone  ;  and  in  the  latter  cases  the  difficulty 
is  often  not  a  little  increased  in  consequence  of  the  iliac  abscess  finding  its  way 
into  the  sheath  of  the  psoas  muscle.  If  the  iliac  abscess  be  superficial  to  the 
fascia  iliaca,  it  very  rarely  passes  beneath  Poupart's  ligament,  owing  to  the  firm 
attachment  of  these  two  structures  to  each  other.  In  very  rare  cases  such 
abscesses  find  their  way  along  the  spermatic  cord  or  down  the  femoral  sheath, 
and  thus  leave  the  abdomen,  but  these  could  not  be  confounded  with  psoas 
abscesses.  When  the  collection  of  pus  forms  beneath  the  fascia  iliaca,  there 
is  nothing  to  prevent  its  extending  to  the  psoas  or  passing  down  under 
Poupart's  ligament,  and  the  determination  of  its  origin  whether  from  disease 
of  the  ilium,  or  vertebrse,  or  from  a  strain,  can  be  made  only  by  the  presence  or 
absence  of  the  symptoms  of  disease  of  the  spine.  Whenever  the  absceas  is 
beneath  the  fascia,  there  are  some  signs  of  irritation  of  the  ilio-psoas  muscle, 
which  are  usually  wanting  when  the  pus  is  in  the  sub-peritoneal  tissue. 
These  signs  are  most  marked  when  the  abscess  extends  along  the  whole  length 
of  the  psoas.  There  is  then  an  inability  to  stand  upright,  to  extend  the  I^,  and 
pain  is  complained  of  in  walking.  Psoas  abscess  also,  in  many  cases,  appears 
on  the  thigh  suddenly,  the  patient  finding,  on  washing  himself  in  the  morning, 
that  he  has  a  large  soft  tumour  in  the  groin  ;  whereas  iliac  abscess  comes 
on  more  gradually,  and  presents  in  a  more  diffused  and  less  circumscribed 
manner. 
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Iliac  and  psoas  abscesses  require  to  be  diagnosed  also  from  certain  forms  of 
aneurism  of  the  abdominal  aorta  or  iliac  arteries ;  which,  having  become  difinsed 
by  rapture  of  their  sac,  have  formed  large  non-pulsating  extravasations  in 
the  sheath  of  the  psoas  in  the  iliac  fossa.  In  such  cases  the  previous  history, 
the  absence  of  distinct  fluctuation,  and  possibly  stethoscopic  examination, 
tc^ther  with  the  rapid  increase  of  the  tumour,  will  throw  light  on  the  true 
nature  of  the  case. 

In  other  cases,  again,  when  the  abscess,  after  deeply  burrowing,  has  per- 
forated the  fescia  lata,  its  feel  closely  resembles  that  of  certain /a%  tumottrs. 
Here  the  possibility  of  diminishing  the  size  of  the  swelling  on  pressure,  and 
impulse  on  coughing,  and  the  absence  of  a  solid  edge  to  the  swelling,  enable 
the  Surgeon  to  effect  the  diagnosis. 

From  femoral  hernia  the  soft  and  fluctuating  character  of  the  swelling,  its 
gradual  return  when  pressure  is  taken  off,  its  situation  external  to  or  below 
the  femoral  vessels,  and  all  absence  of  gurgling,  constitute  the  chief  distin- 
guishing characters. 

Large  serous  eollectums  and  hydatid  tumours  are  occasionally  met  with  in 
the  iliac  fossa  and  groin,  presenting  in  their  progress,  their  size,  and  their  fluc- 
tuation, all  the  characters  of  chronic  abscess  ;  from  which,  however,  the  cha- 
racter of  the  fluid  let  out  on  puncturing  them  will  immediately  distinguish 
them. 

Pboqnosis. — ^The  prognosis  is  necessarily  un&vourable.  It  has  two 
aspects :  1,  As  to  the  persistence  of  Deformity ;  2,  As  to  the  Life  of  the 
patient. 

1.  Xltfoniiity. — ^The  angular  curvature  arising  from  caries  of  the  bodies^of 
the  vertebrse  is  necessarily  an  incurable  deformity.  The  diseased  spine  is 
soldered  and  held  together  by  fdsion  of  the  partly  destroyed  vertebral  bodies  ; 
and  any  attempt  at  straightening  or  unfolding  this  excurvation  would  be 
attended  by  the  greatest  risk,  from  danger  of  exciting  irritation  of  the  spinal 
meninges,  or  opening  the  spinal  canal.  When  excurvation  has  taken  place, 
there  has  been  loss  of  substonce  ;  and  this  cannot  be  repaired.  Hence  the 
spine  must  remain  shortened  in  front  and  bent  out  posteriorly,  giving  rise  to 
the  ordinaiy  forms  of  hump-back. 

2.  Xdft. — So  far  as  life  is  concerned,  the  prognosis  will  depend  on  several 
conditions.  The  first  is  whether  the  disease  is  accompanied  or  not  by 
suppuration.  When  suppuration  occurs,  much  will  depend  on  the  extent  of 
the  caries :  if  several  vertebrse  be  affected,  so  that  the  curve  is  very  long,  the 
disease  is  necessarily  highly  dangerous  from  the  extent  of  osseous  structure  im- 
plicated. It  was  long  ago  remarked  by  Beyer,  that  the  most  fatal  cases  were 
generally  those  in  which  the  spine  preserved  its  straight  position  ;  whereas, 
when  it  was  much  curved,  death  seldom  resulted.  The  truth  of  this  remark  I 
have  had  frequent  occasion  to  verify ;  and  the  circumstance  would  appear  to 
be  owing  to  the  &ct  that,  when  the  spine  continues  straight  at  the  same  time 
that  the  bodies  of  the  vertebras  are  tuberculous  and  carious,  ankylosis  cannot 
occur,  so  that  the  spinal  canal  is  open  and  the  cord  irritated  ;  whereas,  when 
they  have  fallen  together  and  very  considerable  gibbosity  has  resulted,  ankylosis 
more  readily  takes  place,  and  thus  an  imperfect  cure  is  effected.  The  size  of 
the  abscesses,  and  the  amount  of  discharge  from  them,  must  also  necessarily 
seriously  influence  the  result.  If  they  be  very  large,  and  continuously  dis- 
charging, hectic  and  consequent  death  will  probably  supervene.    The  presence 
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of  sequestra  which  will  not  come  away,  and  prevent  healing,  adds  greatly  to  the 
gravity  of  the  case. 

Treatment. — The  first  and  great  principle  in  the  treatment  of  angular 
curvature  of  the  spine  is  to  take  off  the  weight  of  the  upper  part  of  the  body 
from  the  diseased  vertebrae,  and  at  the  same  time  to  fix  the  vertebral  column 
so  as  to  prevent  disturbance  of  the  healing  process,  that  of  ankylosis,  by  which 
the  mischief  is  repaired,  and  consolidation  ultimately  effected 

These  great  principles  of  lightening  the  weight  upon,  and  securing  the  rest 
of,  the  diseased  portion  of  the  spine,  may  be  carried  out  by  one  of  three 
methods,  viz.,  1,  the  maintenance  of  the  horizontal  position ;  2,  use  of 
mechanical  apparatus  ;  3,  the  employment  of  a  plaster-jacket  or  one  made  of 
other  material,  moulded  to  the  body.  These  various  methods  may  be  combined. 
Thus  after  the  application  of  the  plaster  of  Paris  or  felt  jacket,  the  horizontal 
position  may  be  enjoined.  They  cannot  be  employed  indiscriminately.  One 
method  will  be  more  suitable  than  another  at  different  ages,  in  different  stages 
of  the  disease,  or  according  as  it  affects  different  portions  of  the  column. 

In  infants,  the  utmost  that  can  done  is  to  enjoin  strictly  the  maintenance 
of  the  recumbent  position  on  a  soft  pillow  or  small  couch.  In  children  and 
young  adults,  the  plaster-of -Paris  jacket  vrill  be  found  to  be  most  serviceable, 
combined  with  long-continued  rest  in  the  horizontal  positions  ;  whilst  in  persons 
of  more  mature  age,  felt,  or  so-called  poroplastic  jackets,  or  some  of  the  various 
forms  of  mechanical  apparatus,  will  be  of  most  use,  for  by  the  use  of  these  the 
patient  may  sit,  stand,  or  walk  without  risk  of  aggravating  the  disease.  Also, 
the  weight  of  the  head,  shoulders,  and  arms  is  great  in  adults,  and  requires 
to  be  taken  off  the  spine  by  properly  devised  mechanical  means. 

As  to  the  period  for  the  application  of  these  various  means  of  securing  rest, 
all  that  need  be  said  is,  that  one  or  more  should  be  employed  in  as  early  a  stage 
of  the  disease  as  possible.  So  soon  as  the  existence  of  an  angular  curvature  is 
determined,  no  time  must  be  lost  in  securing  rest  and  support  to  the  spine. 

As  to  the  seat  of  the  disease  and  the  corresponding  choice  of  means,  it  is 
difficult  to  give  more  than  very  general  rules.  But  it  may  be  said  that  when 
the  cervical  or  upper  dorsal  spine  is  affected,  mechanical  apparatus  will  be 
found  to  be  most  effective.  When  the  middle  or  lower  dorsal,  or  lumbar 
spine  is  the  seat  of  disease,  then  the  plaster  or  felt  jacket,  according  to  the  age 
of  the  patient,  will  be  found  to  be  most  useful. 

When  the  recumbent  position  is  had  recourse  to,  it  is  necessarily,  if  it  can 
be  maintained,  the  most  effective,  and  should  in  no  case  be  omitted  as  an 
adjunct  to  other  methods  of  securing  rest.  It  will  be  found  that  the  prone  ia 
preferable  to  the  supine  posture,  and  the  patient  should,  if  old  enough  to 
understand  the  importance  of  rest,  be  laid  upon  a  properly  constructed  prone 
couch.  The  prone  position  is  certainly  the  best ;  for  not  only  is  the  projecting 
angle  formed  by  the  excurvated  spine  not  injuriously  compressed,  as  it  would 
be  in  the  supine  or  lateral  position,  but  the  patient  is  more  comfortable ;  and 
it  is  easier  diould  it  be  necessary  to  apply  issues  or  the  actual  cautery.  At 
the  same  time,  the  back  not  being  the  lowest  part  of  the  body,  there  is  a  leas 
tendency  to  congestion  of  the  spinal  veins,  and  to  consequent  increase  of  the 
inflammatory  softening  of  the  bones.  Formerly  the  patient  was  thus  kept  in 
the  recumbent  position  for  many  months,  seldom  less  than  twelve  or  eighteen, 
till  all  the  acute  symptoms  had  disai4)eared.  Since  the  introduction  of  the 
treatment  by  the  plaster  jacket  to  be  immediately  described,  this  is  no  longer 
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necesaai;.  If  the  symptoms  are  veiy  acnte,  the  prone  conch  may  be  used  for 
a  Hbort  time,  hot  as  Eoon  as  poaaiblc  the  plaster  jacket  should  be  applied,  and 
the  patient  allowed  to  move  about.  When  all  signs  of  acute  disease  have  dis- 
appeared, and  the  defonnity  alone  remains,  the  apparatus  shown  in  the 
accompanying  figiire  may  sometimes  be  worn  with  advantage  (Fig.  571).  It 
combines  three  principles  in  its  action — 1,  a  broad  pelvic  baud,  fonning  a  firm 
basis  of  support  round  the  lower  part  of  the  trauk  ;  2,  lateral  upright  stems, 
t«rminatiag  in  crutches,  by  which  the  weight  of  the  head  and  shoulders  is 
taken  off  the  diseased  spine,  and  transmitted  directly  to  the  pelvic  base  ;  and 
.%  a  posterior  plate,  which  by  means  of  a  rachet  can  be  brought  to  bear  directly 
npon  the  excurvated  part  of  the  spine,  and  support,  and  in  some  degree  rectify 
the  position  of  this.  Taylor's  support  also  (Fig.  572)  is  an  apparatus  of  great 
utility,  more  especially  in  the  advanced  stages  of  angular  cnrvatnre  of  the 
spine,  where  ankylosis  has  taken  place  between  the  diseased  vertebrte.     It  has 
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a  tendency,  in  consequence  of  the  upright  iron  dorsal  rods  being  jointed  back- 
wards, to  uplift  the  head  and  shoulders,  and  thus  often  improves  considerably 
the  attitude  of  the  patient.  But  this  very  advantage  in  the  later  stages 
becomes  a  source  of  inconvenience  if  not  of  positive  danger  in  the  earlier 
periods  of  the  disease,  as  it  t«ndB  to  separate  vertebne  in  process  of  con- 
solidation. It  is  of  considerable  importance  that  the  patient  should  not  be 
allowed  to  dispense  with  proper  support  too  soon,  otherwise  he  will  to  a 
certainty  suffer  a  speedy  relapse. 

Traatmant  of  BfSMvsd  Spin*  liy  Flaatar  of  Pftria  Bandag*. — Lewis 
A,  Sayre,  of  New  York,  has  very  ingeniously  applied  the  plaster  of  Paris 
baod^^  to  the  treatment  of  caries  of  the  spine  with  angular  curvature.  The 
IbUowinff  is  a  brief  summary  of  the  details  of  this  method  of  treatment. 

The  shirt  being  removed,  a  thin,  closely  woven  vest  without  sleeves  is  pnt 
on  next  the  skin.  The  child  then  standing  under  a  tripod  stand,  to  the  apex  of 
whidi  is  attached  a  block-and-faU  arrangement  carrying  a  horizontal  iron  bar, 
a  padded  collar  is  buckled  round  the  head  and  chin,  while  padded  itirrupe  are 
pttsed  under  the  arms  ;  straps  are  then  passed  separately  from  the  collar  and 
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atm-etirmpe  to  the  iron  bar  abore  (Fig.  573).  By  BboTtening  or  lengthening 
these  Btrape,  the  relative  tension  npon  the  head  and  arms  can  be  adjusted  with 
nicety.  The  indication  that  the  proper  amount  of  extension  tias  been  made 
with  the  pulleys,  is  the  comfort  experienced  by  the  patient.  He  must  on  no 
account  be  raised  completely  from  the  ground.  When  thus  suspended,  the 
Bpine  becomes  much  stratghter ;  the  ears  are  lifted  from  the  shoulders,  and 
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the  diseased  snr&ces  of  the  Tertebrse  an  prevented  from  preaaiiig  npoo  one 
another. 

A  thick  tonel  folded  should  be  placed  under  the  vest,  over  the  foi«>pait 
of  the  abdomen.  When  the  case  is  dry,  this  is  drawn  out,  and  thus  qwce 
is  left  for  expansion  of  the  abdomeii  during  meals.  This  precaution  is  • 
very  important  detaiL  Its  omission  may  be  attended  by  very  inconvenient 
consequences. 

Plaster  of  Paris  bandages  are  then  carefully  applied  round  the  body  from 
the  pelvis  to  the  arms ;  and  strips  of  thin  perforated  tin  are  placed  by  the 
sides  of  the  spine,  and  a  second  layer  of  plaster  bandages  puacd  round  the 
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whole  (Fig.  573).  The  strapB  being  now  removed,  the  child  is  laid  npon  & 
mattreas.  A&  soon  as  the  case  is  diy,  the  abdomiual  pad  is  withdrawn ;  and  the 
patient,  when  erect,  is  found  to  be  from  one  to  one-and-a-half  inuh  taller.  In 
cases  of  caries  of  the  cervical  region,  a  head-piece  is  adjusted  to  the  body-case, 
by  means  of  which  the  spine  may  be  relieved  of  the  weight  of  the  head.  After 
two  or  three  months,  the  case  may  be  slit  down  the  front  and  &stened  with 
eyelets.  Afler  snch  treatment,  it  is  commonly  seen  that  respiration  becomes 
easy  and  the  circulation  free,  while  symptoms  due  to  irritation  of  nerves 
subside.  Sayre  strongly  insists  on  the  importance  of  practical  details,  such 
as  the  use  of  loose-textnred  bandages  and  suitable  plaster,  a  closely  fitting 
elastic  shiit,  and,  above  all,  securing  a  perfect  a^ptation  of  the  case. 

The  essential  points  to  be  attained  by  this  treatment  are  :  Ist.  Moderate 
extension  of  the  diseased  spiae  by  suspension ;  3nd.  Fixation  of  the  spine 
when  so  extended  in  a  firm  and  light  casing.  The  plaster-bandage  must  nob 
therefore  be  looked  upon  as  a  mere  substitute  for  the  ordinary  apparatus.  It 
ftilfils  one  indication  which  the  more  mechanical  contrivance  cannot  accom- 
plish— by  securing  moderate  extension  of  the  diseased  spine  at  the  time  of  its 
application.  It  is  more  especially  in  cases  of  the 
lower  dorsal  and  Inmbar  vertebne  that  the  plaster 
of  Paris  jacket  is  so  useful. 

When  the  cervical  and  npper  dorsal  vertebne  are 
affect«d,  a  special  contrivance  (Fig.  575)  is  required 
to  steady  the  head.  A  well-made  plaster-jacket 
will  last  and  should  be  worn  for  at  least  six  or  eight 
months  without  change; 

Jackets  made  of  softened  leather  or  felt  "  poro- 
plastic,"  as  they  are  termed,  may  be  moulded  on 
in  the  came  way — the  patient  being  suspended 
from  Sayre's  triangle.  They  are  useful  after  the 
plaster-jacket  has  been  discontinued,  and  have  the 
advantage  of  being  removable  for  purposes  of 
ablution. 

With  regard  to  the  value  of  coanter-irritants,         <<i  cgrviui  or  uui»r  doivi 
such  as  blistera,  issnes,  moxte,  or  the  actual  cautery,         -^H^  lun."  (h*A«^  *' 
much  difference  of  opinion  exists  amongst  Snrgeons. 

For  my  own  part  I  believe  them  to  be  of  little  use  in  any  case,  to  do 
mnch  harm  in  many  by  irritating  and  weakening  the  patient,  and  to  be 
indirectly  disadvantageous  in  all  by  preventing  the  application  of  those 
mechanical  means  which  are  neceaiory  for  the  rest  and  support  of  the  diseased 
spine.  Should  active  counter-irritation  ever  be  employed,  it  must  be  nsed  In 
the  earliest  stages  of  the  disease.  Nothing  can  be  more  unscientific  or  indi- 
cate a  more  profound  ignorance  of  pathology  than  to  use  it  after  absous  has 
once  formed. 

The  ordinaiy  constitutional  treatment  that  is  adopted  in  strumous  diseases 
most  be  employed  in  these  cases.  Much  benefit  will  be  derived  from  the  use 
of  cod-liver  oil,  iron,  the  phosphates,  and  above  all  good  air— country  or  sea. 
As  in  ail  other  cases  where  bone  is  diseased,  at  least  three  years  must  be 
devoted  to  the  care  of  a  case  of  angnlar  carrstare.  But  that  cure  consists 
only  in  the  preservation  of  life,  not  the  removal  of  deformity,  which  is  the 
inevitable  result  of  carious  ankylosis. 
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The  formation  of  abscess  is  best  restrained  bj  the  continuous  employment 
of  rest  and  support.  Should  abscess  unfortunately  form,  the  danger  becomes 
greatly  increased.  The  questions  as  to  when  and  how  the  abscess  should  be 
opened  will  now  have  to  be  answered.  With  respect  to  the  first  it  may  be  said 
that  the  Surgeon  need  be  in  no  hurry,  but  let  the  abscess  come  well  forward 
at  one  point,  so  that  the  pus  may  lie  beneath  the  fascia.  It  must  not  be 
allowed  to  point. 

The  danger  of  opening  these  large  abscesses  is  twofold.  1st.  It  consists  in 
the  possibility  of  putrefaction  of  the  pus  left  in  the  cavity,  and  the  consequent 
development  of  septic  poisoning  or  pysemia.  With  the  view  of  avoiding  this 
Surgeons  were  formerly  in  the  habit  of  making  valvular  incisions,  and  carefully' 
closing  them  with  harelip  pins,  so  as  to  prevent  the  entry  of  air  into  the  sac 
of  the  abscess.  Now,  however,  such  precautions  are  no  longer  necessaiy,  and 
by  opening  the  abscess  with  strict  antiseptic  precautions  and  the  employment 
of  drainage,  the  danger  of  septic  infection  is  greatly  lessened.  2nd.  The  more 
remote  danger  of  abscess  consists  in  the  risk  of  hectic  from  the  long-continued 
discharge,  kept  up  by  incurable  bone-disease. 

In  opening  these  abscesses  an  incision  should  first  be  made  just  large  enough 
to  admit  the  finger,  which  should  be  immediately  passed  into  the  cavity,  so 
that  it  may  be  explored  for  sequestra  before  the  pus  escapes,  while  its  walls  are 
still  tense.  In  dorsal  or  lumbar  abscesses  the  finger  may  possibly  be  made  to 
reach  the  diseased  spine,  and  if  a  sequestrum  be  felt  loose  it  might  be  re- 
moved. A  psoas  abscess  should  be  opened  if  possible  before  it  leaves  the 
abdomen,  by  an  incision  close  above  Poupart's  ligament  external  to  the  line  of 
the  vessels.  If  it  points  at  the  inner  side  of  the  thigh  an  incision  may  be 
made  in  that  situation  as  well,  but  this  alone  will  never  drain  the  whole  cavity 
thoroughly,  owing  to  the  narrowness  of  the  sac  of  the  abscess,  where  it  passes 
beneath  the  femoral  vessels.  It  has  lately  been  suggested  by  F.  Treves  that 
more  direct  drainage  may  be  obtained,  the  diseased  vertebrae  examined,  and 
possibly  sequestra  removed  by  making  a  vertical  incision  in  the  space  between 
the  last  rib  and  the  ilium  inmiediately  internal  to  the  outer  edge  of  the  erector 
spinsd ;  this  muscle  is  exposed  and  drawn  towards  the  middle  line,  the 
quadratus  lumborum  may  then  be  cut  through  close  to  transverse  processes, 
the  psoas  muscle  incised,  and  the  vertebras  reached  by  continuing  the  operation 
along  the  deep  aspect  of  that  structure.  He  recorded  three  cases  in  which  he 
had  performed  the  operation  with  very  satisfiictory  results,  in  one  of  which  a 
sequestrum  was  found  loose  and  removed.  In  well  selected  cases  it  certainly 
deserves  a  further  trial.  After  a  lumbar  or  psoas  abscess  has  been  opened  for 
some  time,  and  the  discharge  reduced  to  a  very  small  amount,  the  patient  may 
be  aUowed  to  move  about  with  a  proper  plaster  support,  through  which  an 
opening  may  be  made  opposite  the  sinus  for  drying  the  wound ;  or  a 
poroplastic  or  leather  support  may  be  made  which  can  be  removed  when 
necessary.  Antiseptic  dressing  must  be  continued  as  long  as  any  discharge 
continues. 

DXBXASa  09  TBS  OXBVXOAX*  BPIKX. 

We  have  hitherto  considered  caries  as  affecting  the  dorsal  and  lumbar  spine. 
But  the  same  disease  may  be  developed,  though  much  less  frequently,  in  the 
cervical  region.  The  reason  of  its  greater  rarity  here  arises  from  the  compara- 
tive absence  of  cancellous  structure  in  the  cervical  veitebrte,  and  hence  the  leas 
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tendency  to  strnmons  or  tubercnlons  osteitis,  the  disease  probably  commencing 
rather  in  the  ligamentous  than  in  the  osseons  structures. 

The  signs  are  the  usual  ones  of  pain,  rigidity,  and  swelling,  diffused  and 
ill-defined.  But  there  is  in  the  cervical  region  no  tendency  to  angular 
excurvations.  This  is  owing  to  the  shallowness  of  the  bodies  of  the  vertebras 
not  admitting  that  coalescence  after  their  destruction,  which  is  characteristic 
of  the  same  disease  in  the  dorsal  and  lumbo-dorsal  regions.  But  the  patient 
is  unable  to  support  or  to  turn  his  head ;  he  holds  it  in  his  hands  when  in 
the  upright  position,  and  rotates  the  whole  body  when  he  attempts  to  look 
round.  There  will  be  pain  on  any  attempt  at  movement,  whether  rotatory 
or  antero-posterior,  and  on  downward  pressure  on  the  vertex.  Although  no 
angular  curvature  can,  for  the  reason  just  stated,  take  place  in  this  region, 
the  spinous  processes  may  become  irregular,  one  or  two  projecting  more  than 
the  others. 

Dwmtmm  of  the  Artieiilatioiui  botweaa  the  AtUui  and  Axis,  and 
between  the  Atlae  and  Occipital  Bone,  constitutes  one  of  the  most 
serious  forms  of  vertebral  caries.  In  these  cases  there  are  pain  and  swelling, 
with  great  difficulty  or  absolute  inability  to  move  the  head.  Patients  affected 
with  this  disease  present  a  remarkable  as  well  as  a  distressing  appearance. 
The  sterno-mastoid  muscles  are  remarkably  tense  and  prominent,  and  the  neck 
being  perfectly  rigid,  they  are  unable  to  turn  the  head,  but  when  they  want  to 
look  round  have  to  twist  their  whole  body  ;  at  the  same  time,  the  weakness  in 
the  neck  usually  compels  them  to  support  the  head  with  both  hands,  putting 
one  under  the  chin,  the  other  under  the  occiput,  and  so  holding  it.  The 
disease  may  suddenly  terminate  fatally  by  luxation  of  the  atlas  forwards, 
compression  of  the  cord,  and  asphyxia ;  or  more  slowly  by  hectic  or  gradual 
interference  with  the  respiratory  functions. 

Retropharyngeal  abscess  may  form  as  a  consequence  either  of  disease  of  the 
bodies  of  the  upper  cerncal  vertebrse,  or  the  articulations  of  the  first  two.  It 
commences  with  induration  and  swelling  of  the  areolar  tissue  at  the  back  of 
the  pharynx.  Subsequently  the  swelling  becomes  softer  and  fluctuation 
perceptible.  The  posterior  wall  of  the  pharynx  is  pushed  forwards  against 
the  posterior  nares,  giving  a  peculiar  nasal  tone  to  the  voice,  and  if  the 
abscess  be  large  it  may  cause  difficulty  in  breathing  and  swallowing.  The 
formation  of  retro-pharyngeal  abscess  in  young  people  should  always  lead 
to  an  examination  of  the  cervical  spine.  The  abscess  may  burst  into  the 
pharynx  or  may  extend  outwards,  and  point  at  the  side  of  the  neck,  coming 
forwards  under  the  stemo-mastoid. 

The  Treatment  of  Disease  of  tlie  Cervical  Spine  must  be  conducted  on  the 
same  principles  as  that  of  angular  curvature,  by  absolute  rest  and  attention  to 
the  general  health.  The  actual  cautery  may  sometimes  be  of  use  before  sup- 
puration has  taken  place.  When  there  is  much  pain  it  must  be  applied  on 
each  side  of  the  spine  at  the  back  of  the  neck.  As  great  and  immediate 
danger  may  result  from  the  sudden  displacement  of  the  vertebrae  and  con- 
sequent compression  of  the  cervical  cord,  the  head  requires  to  be  steadied  by 
proper  apparatus,  calculated  to  support  and  steady  its  movements.  Sayre's 
jacket  with  the  *' jury-mast  **  (Fig.  575)  is  the  most  efficient  apparatus  for 
disease  below  the  first  two  vertebras.  In  disease  of  the  atlas  and  axis,  the 
head  must  be  fixed  absolutely  so  that  no  movement  is  possible.  The  patient 
should  be  confined  to  bed  in  the  recumbent  position,  with  a  heavy  sand-bag 
vou  n.  F  F 
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on  each  side  of  the  head.  Oentle  weight  extension  by  means  of  a  collar 
holding  on  the  chin  and  occipnt  attached  to  a  cord  passing  through  a  pulley 
at  the  head  of  the  bed  is  often  useful  for  relieving  pain.  When  the  acute 
symptoms  subside,  an  apparatus,  such  as  is  represented  in  Fig.  331,  Vol.  I., 
may  be  applied. 

fietro-pharyngeal  abscess  is  a  serious  complication,  for  when  it  bursts  into 
the  pharynx  it  empties  itself  imperfectly,  and  decomposition  of  the  dis- 
charges ensues,  thus  perpetuating  the  disease.  To  avoid  this  J.  Ghiene  of 
Edinburgh  recommends  that  it  should  be  opened  early,  when  possible,  by  an 
incision  made  behind  the  sterno-mastoid.  The  carotid  vessels  and  pneumo- 
gastric  nerve  must  be  pushed  forwards  without  injuring  the  sheath  of  fascia  in 
which  they  are  enclosed.  The  abscess  can  thus  be  treated  antiseptically.  In 
this  way  he  successfully  treated  a  large  abscess  containing  eight  ounces  of  pus. 

OTHBB    DXSMA8B8    07    THB    SPnOI. 

ChuBuata  of  tlia  Spina. — Cases  of  partial  destruction  of  the  bodies  of 

the  vertebra  by  the  formation  of  syphilitic  gummata  commencing  beneath  the 
periosteum  have  been  recorded.  The  disease  closely  resembles  ordinary  caries 
of  the  spine  in  its  symptoms,  and  the  diagnosis  can  be  made  only  by  the 
history,  and  the  co-existence  of  other  syphilitic  affections.  The  treatment  is 
mechanical  support  in  addition  to  the  ordinary  internal  remedies. 

Bheumatoid  Arthritui  may  affect  the  spine.  The  intervertebral  discs 
atrophy  and  bony  out-growths  form  from  the  bodies  which  may  bridge  over 
the  spaces  between  them.  The  natural  movements  are  thus  restricted. 
Beyond  this  it  causes  no  very  definite  symptoms,  and  it  requires  no  special 
treatment. 

TnmonM  of  tho  Spino. — ^The  bodies  of  the  vertebras  are  not  uncommonly 
the  seat  of  secondary  cancerous  growths.  Primary  sarcomata  also  are  occa- 
sionally met  with.  The  symptoms  are  pain,  usually  very  severe,  localized  at 
one  spot  in  the  spine,  followed  after  a  time  by  some  excurvation.  The 
tumour  projects  sooner  or  later,  if  the  patient  survives  suffioiently  long,  into 
the  spinal  canal  and  compresses  the  cord,  causing  paraplegia.  Except  in  cases 
in  which  the  tumour  is  secondary  the  diagnosis  from  dry  caries  is  scarcely 
possible.  Early  supen'ention  of  paraplegia,  with  slight  excurvation,  in  a 
patient  past  middle  life,  would,  however,  suggest  the  presence  of  a  tumour. 
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DISEASE  OP  THE  SACRO-ILIAC  JOINT. 

!>!■»—■  of  the  SMno-IUao  Articiilation  is  a  rare  affection.    With  but 
few  exceptions,  systematic  writers  on  Surgery  were,  until  recently,  altogether 
silent  npon  this  subject.    Boyer  and  Ghelius  mention  the  disease  ;  but  it  ie 
only  by  Ndaton  that    any    detailed 
description  of  it  has  been  given.  This 
may   be  partly  accounted  for  by  it« 
nrity,  and  partly,  perhaps,    by   ita 
having    not  nnfreqnently   been  con- 
fooaded  with  some  of  the  varieties  of 
diaeaae  of  the  hip  or  spine. 

Sacro-iliac  disease  is  essentially  a 
chronic  affection,  lasting  for  months  _ 

oryewi.    It  appears  to  be  strumous  s«ro-(u«!  m™.  in  im  «,«,  rt.,,. 

in  its  origin,  partaking  of  the  nature   ng.  fiTa.-8wrDm.  pig.  sn.— ninni. 

and    chancter    of    ordinary    "  white 

■welliDgB."  I  have  never  seen  it  in  yonng  children,  and  in  all  the  oases 
which  fbrm  the  basis  of  these  observations  it  has  occurred  in  yonng  adults 
frwa  14  to  30  yeare  old.  The 
exciting  canses  of  the  disease  are 
obscare ;  I  have  not  been  able  to 
trace  it  to  blow  or  injoiy  in  any 
of  the  cases  that  have  been  nnder 
my  care,  although  there  can  be 
very  little  donbt  that  such  causes 
might  excite  it. 

Fatholooy. — The  disease  may 
OMnmenoe  primarily  either  in  the 
pelvic  bones,  or  in  the  articular 
stractnrea  of  the  sacro-iliao 
junction.  The  annexed  drawings 
(Figs.  576,  577),  taken  from  a  boy 
who  died  of  tetanus  from  the 
irritation  of  an  isBue,  six  weeks 
after  the  commenoement  of  disease 
in  the  sacro-iliac  articulation,  show 

eroBion  of  the  cwtilages  in  patches.  n,.  678.-aKro-ui«  i»«»,  mm  »d™B»d. 

The    next    drawing    (Fig.    678), 

taken  from  a  man  about  SO  years  of  age,  who  died  of  this  affection  after 
nculy  two  yean  of  suffering,  shows  the  disease  in  its  moat  advanced 
stage.  The  bones  are  bare  and  rough,  but  not  necrosed ;  they  are 
completely  deprived  of  their  incrusting  cartilage.    There  is  no  deep  erosion  of 

F  V2 
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them,  no  cavity,  no  sign  of  tuberculous  infiltration ;  no  evidence,  in  fact,  of 
primary  osseous  disease.  The  ligamentous  structures  of  the  articulations 
are  only  partially  destroyed.  The  interosseous  ligament  was  especially  in  a 
sound  state  ;  it  had  preserved  to  a  great  extent  its  firmness,  and  required  to 
be  divided  with  the  scalpel  in  order  to  expose  the  interior  of  the  joint  and  the 
opposed  osseous  surfaces.  The  structures  that  appear  chiefly  to  have  suffered 
are  the  synovial  and  cartilaginous  elements  of  the  joint.  These  are  normally 
but  imperfectly  developed  in  the  sacro-iliac  articulation,  but  may,  probably 
enough,  readily  undergo  disorganizing  changes  somewhat  analogous  to  those 
which  take  place  in  the  so-called  '^  pulpy  degeneration  of  the  synovial  mem- 
brane "  in  strumous  joints. 

Symptoms. — The  symptoms  characteristic  of  this  affection  arrange  them* 
selves  in  five  distinct  groups — ^viz..  Pain,  Swelling,  Lameness,  Alteration  in 
the  Shape  of  the  Limb,  and  Abscess.    These  we  must  study  separately. 

1.  F«ln.-^One  of  the  earliest  symptoms  is  a  sensation  of  painful  weakness 
at  the  lower  part  of  the  back  and  sacrum,  increased  by  movements  of  the  body 
in  walking,  stooping,  or  even  in  standing,  giving  the  sensation  as  if  the  body 
were  falling  asunder.  The  pain  is  increased  by  any  e£fort  that  calls  the 
respiratory  muscles  into  action,  such  as  coughing,  sneezing,  or  laughing,  and 
is  greatly  aggravated  by  straining  at  stool.  As  the  disease  advances,  the  pain 
bea)me8  more  continuous,  and  of  a  gnawing  or  rheumatic  character.  Its 
intensity  varies  greatly ;  in  some  instances  it  is  throughout  slight,  except  on 
movement,  in  others  it  is  most  intensely  agonizing,  the  patient  shrieking 
with  agony,  and  unable  to  obtain  rest  in  any  position.  The  pain  in  the 
gluteal  region  may  in  some  cases  be  due  to  irritation  of  the  lumbo-sacial 
cord,  which  lies  in  close  contact  with  the  articulation.  It  is  accompanied 
by  a  peculiar  feeling  of  weakness,  of  falling  asunder,  or  of  want  of  snpport 
in  the  lower  parts  of  the  body.  This  pain  is  confined  to  the  gluteal  region 
and  groin,  and  does  not  extend  far  down  the  limb.  When  the  patient  is 
lying  on  his  back  or  side,  the  limb  on  the  afiected  side  may  be  ab-  or 
aidducted,  or  the  head  of  the  thigh-bone  may  be  pressed  up  against  the 
acetabulum,  without  any  increase  of  pain,  provided  the  pelvis  be  fixed  by  the 
pressure  of  the  hands.  If  this  be  not  done,  considerable,  even  intolerable 
pain  will  be  experienced  on  moving  the  limb.  So,  also,  if  the  Surgeon  seize 
the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro,  or  press  them 
together  transversely,  or  separate  them  by  pressing  the  anterior  superior  spines 
asunder,  pain  will  be  elicited,  the  affected  joint  being  then  inflnenc^  by 
the  movement  communicated  to  it.  There  is  often  general  and  diflfbsed  ten* 
demess  on  pressure  over  the  gluteal  region ;  but  this  is  less  about. the  hip- 
joint  than  in  coxalgia,  and  graduaUy  increases  as  the  finger  is  pressed  back- 
wards upon  the  sacro-iliac  articulation,  so  that  it  may  at  last  be  localised  in  a 
small  spot. 

2.  Swttlliag. — A  pnfl^  intumescence  is  perceptible  early  in  the  disease, 
along  the  line  of  the  affected  articulation.  It  assumes  a  somewhat  elongated 
appearance  from  above  downwards,  and  docs  not  extend  to  any  distance  out* 
wwls  under  the  gluteal  muscles,  nor  does  it  invade  the  natural  hollow  behind 
the  trochanter.  As  the  disease  advances,  and  suppuration  takes  place,  the 
swelling  increases  materially,  and  assumes  different  and  peculiar  characten, 
owing  to  the  formation  and  diflbsion  of  abscoss. 

8.  iMWkwnmm  is  an  early  symptom.    The  patient  walks  insecurely  ;  has  a 
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feeling  of  want  of  proper  support  to  the  body  ;  leans  forward,  and  uses  a 
stick.  He  puts  the  foot  on  the  affected  side  to  the  ground^  but  does  not 
tread  upon  it  so  firmly  as  upon  the  other.  He  cannot  stand  on  the  foot 
of  the  affected  side,  or  twist  himself  suddenly  round.  As  the  disease  advances, 
the  powers  of  support  and  progression  diminish,  and  at  last  the  patient 
becomes  unable  to  assume  the  erect  position,  lying  in  bed  usually  on  the 
sound  side. 

4.  Altaratlon  in  the  Shape  of  the  Kip  and  Length  of  the  Limb 
is  an  early  and  marked  symptom.  From  the  very  commencement  of  the 
disease,  the  limb  on  the  affected  side  will  seem  to  be  longer  than  the  sound 
one  ;  the  tip  of  the  inner  malleolus  beiug  usually,  as  the  patient  lies  on  his 
back,  half  an  inch  below  the  level  of  the  same  point  of  bone  on  the  opposite 
side.  But  on  close  examination,  it  will  be  found  that  the  measurement  from 
the  anterior  superior  spine  to  the  inner  malleolus  gives  the  same  result  on  both 
sides ;  hence  the  elongation  cannot  be  owing  to  any  change  that  has  taken 
place  in  the  bones  or  in  the  three  lai'ge  joints  of  the  lower  extremity,  but  must 
be  dependent  on  some  disturbing  cause  situated  beyond  the  anterior  superior 
spine  of  the  ilium.  On  more  close  investigation,  this  point  of  bone  is  found 
to  be  at  a  lower  level,  and  at  the  same  time  more  prominent,  than  its  feUow 
on  the  opposite  side  :  the  displacement  is  thus  produced,  not  by  any  obliquity 
of  the  pelvis  consequent  on  a  twist  on  the  lumbar  spine,  as  in  hip-joint  disease, 
but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
pelvis  ;  for  the  displacement  which  takes  place  is  a  double  one.  The  swelling 
of  the  affected  articulation  not  only  pushes  forwards,  but  rotates  downwards, 
the  anterior  and  superior  portion  of  the  ilium  ;  and  hence  the  anterior  superior 
spine  is  not  only  at  a  lower  level,  but  is  also  more  prominent  on  the  diseased 
than  on  the  sound  side.  The  lunb  itself  usually  lies  straight,  and  is  wasted 
and  enfeebled. 

5.  AbeooM  occurs  only  at  a  late  period  of  the  disease.  Many  months,  a 
year  or  more,  may  elapse  before  suppuration  is  fairly  established,  or,  at  all 
events,  before  the  formation  of  pus  is  so  abundant  and  so  circumscribed  that 
it  can  be  recognized  as  an  abscess.  I  have  observed  abscess  in  connection 
with  this  disease  in  five  situations — viz.,  over  the  articulation,  in  the  gluteal 
and  in  the  lumbar  regions,  within  the  pelvis,  and  in  connection  with  the 
rectum. 

The  first  indication  of  abscess  is  met  with  over  the  diseased  articulation. 
The  pnfiy  swelling  which  is  there  perceptible  in  the  earlier  stages  of  the 
affection,  gradually  softens,  until  at  last  fluctuation  is  established  in  it.  From 
this  point  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but 
not  enveloping,  the  trochanter ;  or  it  may  take  another  course  and  stretch 
npwaids,  forming  a  considerable  accumulation  in  the  loin,  upon  and  just 
above  the  crest  of  the  ilium.  These  forms  of  sacro-iliac  abscess  are  ex/ro- 
pdvk ;  the  other  varieties  are  intrapelvie.  These  latter  are  of  three  kinds. 
In  one  form  the  pus  passes  out  of  the  sciatic  notch,  and  under  the  great 
gluteal  muscle;  in  the  next  it  gravitates  downwards  into  the  ischio-rectal 
fossa,  and  presents  by  the  side  of  the  rectum  ;  and  in  the  third  variety  which 
I  have  observed,  the  abscess  opens  into  the  gut,  abundant  puriform  discharge 
takes  place  JMT  aniim,  and,  flatus  from  the  bowel  passing  into  the  suppurating 
cavity,  a  tympanitic  abscess  results. 

Pboghobis. — ^Tfae  prognosis  of  this  disease  is  always  most  unfiivourable.    I 
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am  not  prepared  to  say  that  it  is  of  necessity  fatal,  but  I  have  never  seen  a 
patient  recover  after  the  full  development  of  the  disease,  and  after  Bnppnration 
had  set  in.  I  have,  however,  seen  a  case  cored,  in  which,  fh)m  the  histoiy 
of  the  symptoms,  the  thickening  over  the  sacro-iliac  articulations,  and  the 
permanent  displacement  of  the  side  of  the  pelvis,  there  was  every  reason  to 
believe  that  this  disease  had  existed.  Bat  in  this  instance  no  abscess  had 
formed. 

DiAaNOSis. — ^The  diagnosis  of  sacro-iliac  disease  is  important,  and  not 
always  easy.  There  are  five  distinct  affections  with  which  it  may  be  con- 
founded— viz.,  neuralgia  of  the  hip,  sciatica,  spinal  disease,  disease  of  the  hip- 
joint,  and  disease  of  the  pelvic  bones. 

1.  Neuralgia  of  (he  hip  in  young  females  may  readily  enough  be  confounded 
with  the  earlier  stages  of  sacro-iliac  disease.  But  the  widely  spread  and  super- 
ficial nature  of  the  pain  in  the  neuralgic  affection,  the  co-existence  of  the 
hysterical  temperament,  the  sex  of  the  patient,  and  the  absence  of  all  limita- 
tion of  morbid  action  to  the  neighbourhood  of  the  diseased  articulation,  render 
the  true  nature  of  the  affection  sufficiently  clear.  The  obliquity  of  the  pelvis 
which  occasionally  occurs  in  neuralgia  of  the  hip,  and  causes  apparent  elonga- 
tion of  the  limb,  is  readily  removed  when  the  patient  lies  on  the  back; 
whereas,  in  sacro-iliac  disease,  position  does  not  affect  the  displacement  of 
the  limb  on  the  affected  side. 

2.  Sciatica, — In  this  affection,  the  age  of  the  patient,  usually  more  advanced 
than  that  of  the  subjects  of  sacro-iliac  disease  ;  the  seat  of  the  pain,  below  the 
articulation,  and  its  extent  down  the  back  of  the  limb,  the  tenderness  being 
in  the  line  of  the  great  sciatic  nerve,  and  not  over  the  articulation  ;  with  the 
absence  of  elongation,  will  enable  the  Surgeon  to  effect  the  diagnosis. 

8.  From  spinal  disease,  the  diagnosis  is  usually  sufficiently  easy ;  for,  although 
the  situation  of  abscess  resulting  from  caries  of  the  vertebras  may  in  many 
cases  be  the  same  as  that  which  is  occupied  by  the  collections  of  pua  resulting 
from  sacro-iliac  disease,  yet  in  caries  of  the  spine,  in  the  vast  majority  of 
instances,  excurvation  of  the  vertebrae  hajs;  become  prominently  marked  by  the 
time  that  the  abscess  has  assumed  so  great  a  magnitude  as  to  occupy  the 
inferior  lumbar  or  gluteal  regions.  In  those  rare  cases  in  which,  as  in  an 
instance  that  was  some  time  ago  under  my  care,  caries  of  the  vertebras,  with 
consecutive  abscess,  takes  place  without  any  angular  curvature,  it  will  be  found 
that  the  patient  complains  of  tenderness  on  the  Surgeon  percussing  the  spine 
opposite  the  seat  of  disease ;  that  the  spinal  column  has  lost  its  fiexibilitj, 
moving  stiffly  and  as  a  whole  ;  that  there  is  an  absence  of  that  elongation  of 
the  limb  on  the  affected  side,  dependent  on  displacement  of  the  wing  of  the 
pelvis,  which  is  so  early  observable  in  sacro-iliac  disease  ;  and  lastly,  that 
examination  of  the  sacro-iliac  synchondrosis  neither  elicits  pain  nor  reveals 
swelling  or  any  of  the  other  signs  of  disorganization  of  that  articulation. 

4.  Disease  of  the  hip-joint  is  the  affection  that  is  most  easily  confounded 
with  sacro-iliac  disease,  and  that  fix)m  which  it  is  of  most  importance  to  make 
the  diagnosis.  It  is  especially  from  that  variety  of  hip-disease  which  com- 
mences in  the  acetabulum,  primarily  involves  the  pelvic  bones,  and  only 
secondarily  implicates  the  joint,  that  it  is  difficult  to  distinguish  sacro-iliac 
disease ;  and  the  importance  of  effecting  this  diagnosis  is  great  when  we  reflect 
that  these  cases  of  hip-disease  may  be  sucoessftilly  subjected  to  operative 
interference,  whilst   sacro-iliac  disease  does  not  admit  of  relief  or  removal 
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by  these  means.  The  diagnosis  between  coxalgia  in  all  its  forms  and  the 
disease  we  are  at  present  considering  may  be  effected  by  attention  to  the 
following  circumstances. 

a.  The  seat  of  pain  on  pressure  varies.  In  hip-disease  the  patient  suffers 
most  severely  when  pressure  is  exercised  deeply  behind  and  above  the  tro- 
chanter, in  the  hollow  behind  that  osseous  prominence,  or  when  the  com- 
pression is  exercised  against  the  anterior  part  of  the  hip-joint.  In  sacro-iliac 
disease,  little  or  no  pain  is  experienced  on  pressure  in  these  situations  ;  but 
tenderness  is  elicited  by  pressure  upon  the  sacrum  and  along  the  line  of 
junction  between  the  sacrum  and  ilium,  behind  and  altogether  away  from 
the  hip. 

h.  The  movements  that  occasion  pain  are  different  in  the  two  diseases.  In 
hip-disease,  abduction  and  rotation  outwards,  or  pressure  of  the  head  of  the 
thigh-bone  into  the  acetabulum,  aggravate  the  sufferings  of  the  patient  to  a 
greater  or  less  degree,  often  to  an  unbearable  extent.  In  sacro-iliac  disease 
the  thigh  may  be  moved  in  all  directions,  ab-  or  adducted,  rotated,  flexed,  or 
extended,  whilst  the  patient  is  lying  on  the  back,  without  any  increase  of 
suffering,  provided  the  side  of  the  pelvis  be  fixed  by  the  Surgeon.  Should 
this  precaution  not  be  taken,  the  movement  impressed  on  the  thigh  will 
be  communicated  to  the  diseased  articulation,  and  will  necessarily  occasion 
suffering. 

e.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  disou^.  In  hip-disease  there  may  be,  and  usually  is  in  the  advanced 
stages,  considerable  shortening.    This  never  occurs  in  sacro-iliac  disease. 

d.  The  alteration  of  the  level  and  of  the  prominence  of  the  two  anterior 
superior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that  arising  from 
the  obliquity  of  the  pelvis  usually  occurring  in  the  early  stages  of  coxalgia. 
But  here  also  the  diagnosis  may  be  effected  by  observing  that  the  displace- 
ment of  the  bone  in  sacro-iliac  disease  is  permanent,  and  is  not  influenced 
by  position.  The  obliquity  of  the  pelvis  in  hip-disease,  giving  rise  to  apparent 
elongation  of  the  limb,  is  dependent  on  a  twist  in  the  lumbar  spine,  which 
may  be  rectified  by  placing  the  patient  on  his  back,  and  using  a  little  mani- 
pnUition.  The  alteration  in  the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 
upon  the  spine. 

5.  Disease  of  the  pelvic  hones  may  of  course  occur  independently  of  any  affec- 
tion of  the  sacro-iliac  articulation ;  and,  when  so  occurring,  it  always  com- 
mences at  a  distance  from  the  joint — ^the  crest  of  the  ilium,  the  tuberosity  of 
the  ischium,  or  the  acetabulum,  being  the  usual  seats  of  the  disease.  When  it 
occurs  in  the  first  of  these  two  situations,  the  resulting  abscess  seldom  attains  a 
very  large  size,  and  is  altogether  above  or  below  the  eynchondrosis,  the  outline 
of  which  can  be  felt  clear  and  unobscured  by  swelling  of  any  kind.  When  the 
abscesses  are  opened,  the  sinuses  that  result  will  lead  directly  down  to  the 
rough  and  carious  bone,  examination  of  which  will  leave  no  doubt  as  to  the 
nature  of  the  cases.  In  these  cases,  also,  no  change  takes  place  in  the  length 
of  the  limb,  or  in  the  position  of  the  side  of  the  ilium. 

When  the  acetabulum  is  primarily  affected,  the  difficulty  of  diagnosis  may 
be  greater,  in  consequence  of  the  large  size  and  often  intrapelvic  nature  of  the 
abscesses,  and  the  co-existence  of  a  certain  amount  of  displacement  or  elonga- 
tion of  the  limb.  But  here  the  same  circumstances  that  enable  the  Surgeon  to 
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effect  a  diagnosis  in  ordinary  coxalgia — ^viz.,the  pain  in  movement  inflnencing 
the  hip- joint  merely,  and  the  increased  length  of  limb,  as  determined  on 
measuring  from  the  anterior  superior  spines — ^will  prevent  his  falling  into 
error  as  to  the  true  nature  of  this  disease. 

Treatment. — ^With  respect  to  treatment  I  have  but  little  to  say,  and  that 
by  no  means  satisfactory.  The  treatment  must  be  conducted  on  the  same 
general  principles  that  guide  us  in  the  management  of  cases  of  carious  diseases 
of  the  spine.  The  great  object  is  to  prevent  the  formation  of  abscess.  If  the 
cure  be  fortunately  accomplished,  the  patient  will  probably  recover  with  a  limb 
that,  though  weakened,  is  but  little  impaired  in  utility  ;  for,  the  sacro-iliac 
junction  being  naturally  a  fixed  joint,  it  matters  little  if,  in  the  adult,  it 
become  ankylosed  by  disease.  Long-continued  rest  in  the  prone  position ; 
fixing  the  pelvis,  hip-joint,  and  thigh  by  means  of  a  large  leather  cap  and 
splint,  or  a  plaster  of  Paris  bandage,  which  should  embrace  the  whole  of  the 
limb  from  above  the  crest  of  the  ilium  to  the  sole  of  the  foot;  counter- 
irritation,  in  the  earlier  stages,  before  suppuration  has  set  in  (after  that  has 
occurred  it  is  worse  than  useless) ;  the  administration  of  cod-liver  oil,  iron, 
and  suitable  tonics,  are  the  means  to  be  employed.  When  abscess  forms,  this 
must  be  opened  in  a  suitable  and  convenient  spot,  with  antiseptic  precautions ; 
and  the  powers  of  the  patient  must  be  kept  up  by  ordinary  dietetic  means  and 
medicinal  tonics,  with  the  view  of  procuring  ankylosis;  but,  unfortunately, 
little  advantage  usually  follows  the  treatment  beyond  the  mitigation  of 
suffering  and  some  prolongation  of  life.  When  once  suppuration  has  set  in,  our 
hopes  of  a  cure  are  materially  lessened.  I  am  not  prepared  to  state  that  the 
affection  is  inevitably  fatal  when  it  has  reached  this  stage,  but  certainly  in 
the  very  great  majority  of  instances  it  is  so ;  the  profuse  discharge  from  the 
large  abscesses  connected  with  it  inducing  hectic,  and  exhausting  the  powers 
of  life.    No  operative  interference  is  admissible. 
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CHAPTER    LII, 


DISEASE  OF  THE  HIP-JOINT. 

Hip-disease  presents  so  many  points  of  peculiar  and  serious  importance, 
that  it  is  usually,  and  not  improperly,  described  as  a  distinct  affection,  apart 
from  other  joint-diseases.  Like  all  these  it  may  be  acute,  subacute,  or  chronic, 
and  most  commonly  occurs  in  strumous  subjects  ;  indeed,  I  think  its  con- 
nection with  scrofula  is  generally  more  distinctly  marked  than  that  of  most 
other  affections  of  the  joints.  It  almost  invariably  occurs  before  the  age  of 
puberty.  Out  of  48  consecutive  cases  of  this  disease,  of  which  I  took  notes,  I 
find  that  in  16  only  did  it  commence  at  or  after  fifteen  years  of  age,  and,  of 
these,  in  6  cases  only  it  happened  above  the  age  of  twenty.  The  collected 
statistics  of  cases  appears  to  give  a  very  similar  proportion  ;  thus  it  may  be 
considered  essentially  a  disease  of  childhood  or  early  youth.  It  is  commonly 
attributed  to  slight  causes,  such  as  over-exertion  in  a  long  walk,  a  sprain  in 
jumping,  a  fall,  or  sitting  in  the  wet. 

FoBHS  OF  THE  DISEASE. — All  the  inflammatory  affections  attacking  the 
cozo-femond  articulation  are  usually  confounded  under  the  term  "Hip- 
Disease  *'or'*  Coxalgia."  This  is  too  general  an  expression  ;  and  we  shall  find 
included  under  it  several  distinct  forms  of  disease  that  differ  from  one  another 
in  pathology,  symptoms,  result,  and  treatment.  On  looking  at  the  hip-joint 
in  a  surgical  point  of  view,  we  find  it  to  be  composed  of  three  distinct  parts  ; 
viz.,  the  soft  structures,  the  acetabulum,  and  the  head  of  the  thigh-bone.  Any 
one  of  these  may  be  principally  or  primarily  affected  ;  and  we  may  accordingly 
divide  hip-joint  disease  into  three  distinct  forms — Arthritic,  Acetabular,  and 
Femoral.  This  division  is  not  purely  pathological,  for  in  all  three  forms 
when  the  later  stages  are  reached,  all  the  component  parts  are  more  or  less 
extensively  affected.  The  distinction  is,  however,  of  practical  importance, 
especially  in  its  bearing  on  the  question  of  excision. 

General  Phekohena  of  Hip-disease. — Before  proceeding  to  describe 
each  separate  form  of  coxalgia  in  detail,  we  may  consider  briefly  the  condi- 
tions which  are  more  or  less  common  to  each  variety  of  the  affection — ^viz., 
Pain,  Attitude,  Imperfect  Mobility,  Suppuration,  Sinuses,  Dislocation,  and 
Ankylosis. 

1.  Pain. — ^The  pain  in  hip- joint  disease  varies  greatly  according  to  the 
form  which  the  affection  assumes.  In  the  more  chronic  forms  of  the  disease  it 
is  at  first  slight,  and,  perhaps,  referable  rather  to  the  knee  than  to  the  hip ;  this 
is  particularly  the  case  in  the  femoral  variety,  and  may  be  explained  by  the 
irritation  of  the  articular  branch  of  the  obturator  nerve,  causing  a  referred 
pain  to  be  felt  in  the  terminal  branches  by  the  inner  side  of  the  knee-joint. 
Both  the  hip  and  knee  receive  articular  branches  also  from  the  anterior  crural 
and  sciatic  nerves.  That  frx)m  the  obturator,  however,  enters  the  round  liga- 
ment, and  is  perhaps  for  this  reason  implicated  early  in  cases  in  which  the 
commences  in  the  head  of  the  femur. 
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In  the  arihritk  form  the  pain  u  always  very  acute,  even  intenBe,  seated  in 
the  joint  itaelf,  and  greatly  increased  hy  any  movement,  however  slight,  of  the 
hmb.  In  the  acetabuiar  form  of  the  disease  the  pain  is  not  at  first  referred  to 
the  joint,  bat  rather  to  the  iliac  fossa  or  side  of  the  pelvis ;  it  aftenrards 
becomes  severe,  gnawing,  and  deeply  seated  in  the  articnktion.  However 
slight  the  pain  may  be,  it  is  always  greatly  increased  by  moving  the  limb,  by 
pressing  the  surfaces  of  the  articulation  together,  or  by  abduction  or  rotation. 
Hence  the  patient  nsaally  keeps  the  foot  raised,  and  merely  supported  on  the 
point  of  the  toes,  the  knee  and  hip  being  flexed  and  addncted. 

3.  The  Attatnda  of  the  limb  is  peculiar,  and  varies  in  diflTcrenl  stages  of 
the  disease.  In  the  early  stage  the  limb  is  nsnally  slightly  flexed,  abducted 
and  rotat«d  outwards,  or  in  other  wcods  aasumeB  the  position  of  natural  rat. 
The  cause  of  this  position  has  been  the  subject  of  much  discussion.  It  has 
been  proved  experimentally  by  Bonnet  and 
others,  that  the  limb  can  be  made  to  assume 
this  attitude  by  forcibly  injecting  fluid,  so  as 
tensely  to  distend  the  capsuie.  The  accom- 
panying figore  well  shows  this  fact.  It  is 
from  a  photograph  kindly  furnished  me  by 
A.  E.  Barker,  of  a  preparation  made  hj 
himself.  The  right  hip-joint  was  forcibly 
distended  with  fluid  injected  through  a  hole, 
drilled  into  it  through  the  iho-pectineal 
eminence.  That  the  limb  may  therefore 
assnme  the  position  from  distension  of  the 
cspsnle  by  effusion  fW>m  the  synovial  mem- 
brane cannot  be  doubted ;  but  in  the  great 
majority  of  cases  of  hipnliscase  there  is  no 
reason  to  believe  that  any  such  distension 
takes  place.  That  the  position  is  not  merely 
mechanical  is  shown  moreover  by  the  fact 
that  in  the  early  stages  of  the  disease  it 
usually  disappear  under  chloroform.  It 
may,  however,  be  assumed  that  the  position 
taken  by  the  limb  when  all  the  ligaments 
are  t«aeely  stretched  by  injecting  the  joint, 
™?n^;i:^"'^d™''Sir'^ta%rSi  is  also  that  in  which  there  would  be  the 
Li|-j.,ipt  .lui  suid.  pjj^t  perfect  general  relaxation  if  the  fluid 

were  let  out ;  this  position  wonld  therefue 
be  involuntarily  assumed  by  the  patient  when  the  capsnle  is  inflamed.  It 
has  also  been  pointed  out  by  Barker  that  in  full  extension  "  the  leverage  of 
the  femur  acting  on  the  Y-ligament,  and  the  tense  anterior  part  of  the  capsule 
as  a  fhlcrum,"  will  force  the  head  of  the  femur  against  the  acetabulum,  and 
for  this  reason  the  patient  involuntarily  keeps  the  thigh  slightly  flexed. 

Hilton  attributed  the  position  of  the  limb  to  a  reflex  contraction  of  the 
muscles  surrounding  the  joint,  consequent  upon  the  anatomical  distribution  of 
the  nerves,  it  being  a  rule  in  all  joints  that  they  receive  branches  from  the 
same  Der\'es  that  supply  the  mnscles  acting  directly  upon  them.  According  to 
this  view  the  flexion,  abduction,  and  rotation  outwards  are  due  to  the  stronger 
muscles  prevailing  over  the  weaker.    It  has  been  suggested  also  that  the 
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position  may  be  due  to  the  direct  irritation  of  the  flexors  and  external  rotators 
which  lie  more  inmiediateljin  contact  with  the  capsule  than  the  extensors  and 
internal  rotators. 

When  the  limb  is  abducted,  if  the  patient  be  put  in  the  erect  position,  the 
pelvis  is  tilted  in  such  a  way  that  the  anterior  superior  iliac  spine  of  the 
diseased  side  will  be  found  to  be  somewhat  lower  than  its  fellow ;  at  the  same 
time  the  sound  limb  is  adducted  to  a  degree  corresponding  to  the  abduction 
of  the  affected  side,  and  thus  the  two  limbs  are  brought  parallel  to  each  other. 
The  knee  is  flexed,  partly  on  account  of  the  lowering  of  the  side  of  the  pelvis 
and  the  flexion  of  the  hip-joint,  and  partly  because  by  putting  the  toes  only 
to  the  ground,  the  elasticity  of  the  foot  is  brought  into  play,  and  the  pain 
prevented  that  would  arise  from  the  jar  of  the  limb  if  the  patient  trod  on  the 
heel.  The  position  assumed  by  the  affected  limb  gives  rise  to  an  apparent 
elongation.  Often  in  these  cases  of  apparent  lengthening  there  is  actual 
shortening,  but  measurement  firom  the  anterior  superior  spinous  process  to 
the  inner  malleolus  on  each  side  shows  the  fallacy  of  this  appearance. 

As  the  disease  advances,  the  position  of  the  limb  undergoes  a  complete 
change ;  the  flexion  remains  and  is  increased,  but  at  the  same  time  the  thigh 
becomes  adducted  and  rotated  inwards,  so  that  the  knee  is  carried  against  the 
lower  part  of  the  sound  thigh.  The  cause  of  this  position  has  been  the 
subject  of  as  much  difference  of  opinion  as  that  of  the  earlier  displacement. 
In  some  cases  it  is  undoubtedly  due  to  destruction  of  the  head  of  the  bone 
and  partial  or  complete  dislocation.  In  these  cases  it  is  accompanied  by  dis- 
tinct shortening  with  displacement  of  the  trochanter  above  Ndaton's  line. 
(VoL  I.,  p.  596.)  Much  more  commonly,  however,  it  sets  in  long  before  there 
are  any  signs  of  extensive  destruction  of  the  head  of  the  bone,  and  must  then 
arise  fix>m  other  causes.  Busch  has  suggested  that  it  may  be  due  to  the 
erosion  of  the  upper  and  posterior  wall  of  the  acetabulum,  so  constantly  met 
with  as  one  of  the  earliest  destructive  processes  in  hip-disease.  In  consequence 
of  this  the  head  is  displaced  upwards  and  backwards,  so  slightly  at  first  as  not 
to  give  rise  to  signs  of  dislocation,  but  enough  when  the  ilio-femoral  ligament 
is  nnsoftened  to  cause  adduction  of  the  limb.  The  altered  position  of  the 
limb  has  been  ascribed  also  to  softening  and  yielding  of  the  thinnest  part  of 
the  capsule,  the  posterior  and  outer,  while  the  inner  and  anterior  part,  which  is 
much  stronger,  retains  its  toughness ;  to  the  external  rotators  becoming  impli- 
cated early  in  the  disease,  as  they  lie  most  closely  in  contact  with  the  capsule, 
and  thus  ceasing  to  oppose  the  adductors  and  internal  rotators  ;  and  lastly  to 
the  position  assumed  in  bed  by  the  patient  when  the  diseased  hip  becomes  too 
tender  to  bear  any  pressure.  Probably  all  these  causes  are  more  or  less  con- 
cerned in  the  production  of  the  adducted  position,  each  acting  in  a  different 
degree  according  to  the  circumstances  of  the  case. 

When  adduction  sets  in,  the  position  of  the  pelvis  undergoes  a  change.  In 
order  to  bring  the  limbs  parallel  and  in  a  straight  line  with  the  body,  the 
patient  must  now  raise  the  pelvis  on  the  affected  side  and  abduct  the  sound 
limb,  thus  giving  rise  to  apparent  shortening  of  the  limb  on  the  side  of  the 
disease.  This  may  occur  without  any  real,  or  with  very  slight,  shortening, 
the  amount  of  which  can  be  ascertained  only  by  measurement. 

The  displacements  of  the  pelvis  and  limb  are  accompanied  by  corresponding 
changes  in  the  position  of  the  spine.  Owing  to  the  tilting  of  the  pelvis,  there 
is  a  lateral  curve  produced  in  the  lumbar  region,  the  concavity  of  which  looks 
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towards  the  elevated  side  of  the  pelvis,  and  in  order  to  keep  the  body  straight, 
there  is  a  compensating  curve  in  the  opposite  direction  higher  np.  At  the 
same  time  the  fixed  flexion  of  the  thigh  is  compensated  for  by  an  antero-pos- 
terior  curvature  of  the  lower  spine  with  the  concavity  forwards,  or  as  it  is 
termed  lordosis.  This  conceals  the  flexion  of  the  hip-joint,  so  that  the  two 
limbs  may  lie  side  by  side  in  bed  apparently  straight,  when  in  reality  the 
diseased  hip  is  flexed  to  a  considerable  angle.  When  the  hmbs  are  in  this 
position,  if  the  hand  be  passed  under  the  lumbar  spine,  it  will  be  found  to  be 
arched  forwards,  not  touching  the  bed.  In  order  to  estimate  the  amount  of 
flexion,  the  plan  recommended  by  H.  0.  Thomas  is  the  best.  As  the  patient 
lies  on  his  back,  the  sound  limb  should  be  flexed  to  the  full  extent  at  the  hip 
and  knee,  and  pressed  upon  firmly  till  the  lumbar  spine  becomes  straight,  and 
the  hand  can  no  longer  be  passed  between  it  and  the  bed,  the  thigh  of  the 
affected  limb  will  then  be  raised  from  the  bed,  and  the  true  angle  of  flexion 
becomes  apparent.  The  degree  of  adduction  or  abduction  is  best  recognized  by 
putting  a  tape  across  from  one  anterior  superior  spine  to  the  other,  when  the 
angles  formed  by  the  limbs  with  this  line  are  at  once  clearly  seen. 

The  alterations  in  le^ig^  are  recognized  by  measurement  from  the  anterior 
superior  spine  to  the  inner  condyle  of  the  femur  or  the  inner  malleolus,  the 
limbs  being  placed  as  accurately  as  possible  in  the  same  position  on  the  two 
sides.  If  greater  accuracy  is  required,  the  plan  described  in  the  chapter  on 
Fractures  (Vol.  I.,  p.  597)  may  be  adopted.  Theoretically  real  lengthening 
may  occur  in  consequence  of  effusion  into  the  joint,  but  practically  the  amount 
so  caused  is  too  small  to  be  recognized  by  measurement.  True  shortening  may 
arise  from  destruction  of  the  head  of  the  bone,  dislocation,  and  want  of  growth. 
In  old  cases  it  is  well  to  measure  the  tibia  separately,  and  to  compare  it  with 
the  sound  limb.  In  this  way  the  proportion  of  shortening  due  to  general  want 
of  growth  of  the  limb  may  be  estimated  roughly. 

3.  Uaitfttion  of  mormiMiit  is  a  constant  symptom  in  all  forms  of  hip- 
disease.  The  degree  of  limitation  of  flexion  is  ascertained  by  grasping  the  side 
of  the  pelvis  with  one  hand,  while  the  thigh  is  slowly  raised  from  the  bed  with 
the  other.  In  this  way  it  is  easily  ascertained  how  much  of  the  apparent  flexion 
is  due  to  movement  of  the  pelvis  and  lumbar  spine,  and  how  much  to  tme 
movement  in  the  joint.  The  degree  of  possible  extension  is  recognized  by  the 
method  of  ascertaining  the  angle  of  flexion  recommended  by  U.  O.  Thomas. 
To  ascertain  the  limitation  of  abduction  or  adduction,  a  tape  may  be  passed 
across  the  pelvis  from  one  anterior  spine  to  the  other,  and  another  tape  may 
be  held  at  right  angles  to  this  to  indicate  the  normal  position  of  the  limb  when 
straight ;  the  limb  may  then  be  gently  moved  from  side  to  side,  and  thed^ree 
of  mobility  noted.  In  estimating  the  possible  amount  of  rotation,  the  hip  and 
knee  must  be  flexed,  and  the  condyles  of  the  femur  grasped  and  rotated  with 
one  hand,  while  the  pelvis  is  steadied  with  the  other.  It  may  be  taken  as  a 
safe  rule,  that  if  flexion,  rotation  outwards,  and  abduction,  can  be  carried  to 
snch  a  degree  as  to  place  the  limb  in  the  attitude  assumed  by  a  tailor  when 
sitting  cross-legged,  there  is  no  disease  of  the  hip.  This  position  puts  the 
round  Ugament  firmly  on  the  stretch,  and  if  the  he»d  of  the  femur  is  diseased, 
would  cause  considerable  pain. 

4.  Supporatioii  is  not  a  necessary  consequence  of  inflammation  of  the  hip- 
joint,  though  in  strumous  subjects  it  more  commonly  occurs  than  not.  We 
often  see  the  arihrilic  variety  run  its  course  without  the  formation  of  pua. 
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although  occasionally  Bnppnrafcion  may  occur  early  with  severe  constitutional 
disturbance  and  great  pain.  In  the  acetabular  and  femoral  varieties,  abscess 
usually  forms  sooner  or  later,  being  the  direct  consequence  of  the  presence  of 
diseased  bone.  When  the  disease  commences  in  the  femur,  suppuration  taking 
place  early  with  severe  constitutional  disturbance,  is  usually  associated  with 
•more  or  less  extensive  necrosis  of  the  head  of  the  bone.  In  the  acetabular 
form,  abscess  is  often  one  of  the  earliest  signs  of  serious  mischief,  sometimes 
preceding  the  other  signs  of  hip-disease. 

The  abscess  in  disease  of  the  hip  usually  appears  first  behind  the  joint,  the 
pns  having  escaped  from  the  capsule  by  perforating  the  posterior  part  w^hich  is 
the  thinnest  It  then,  in  most  cases  comes  gradually  forwards  beneath  the 
gluteus  minimus  and  medius.  Having  reached  the  anterior  border  of  the 
glutei,  it  passes  beneath  the  tensor  vaginae  femoris,  and  the  upper  part  of 
the  sartorius,  forming  a  swelling  in  the  upper  part  of  the  thigh  below  the 
anterior  superior  iliac  spine.  From  this  point  it  often  burrows  downwards, 
and  opens  behind  the  thick  band  of  fascia  into  which  the  tensor  vaginse 
femoris  is  inserted,  in  the  lower  part  of  the  upper  third  of  the  thigh.  Some- 
times the  abscess  appears  in  front  of  the  joint,  though  this  is  rare,  owing 
to  the  thickness  of  the  capsule  in  this  situation.  When  the  acetabulum  is 
perforated,  the  abscess  forms  between  the  obturator  intemus  and  the  bone,  the 
muscle  being  at  last  extensively  destroyed.  The  pus  is  confined  beneath  the 
pelvic  fiiscia,  which  becomes  greatly  thickened,  and  shuts  off  the  abscess  from 
the  general  cavity  of  the  pelvis.  As  the  pus  increases  in  quantity,  it  burrows 
opwards,  and  perforates  the  attachment  of  the  pelvic  fascia  at  the  brim  of  the 
pelvis,  coming  to  the  surface  above  or  under  Poupart^s  ligament.  It  very 
rarely  escapes  by  the  small  sciatic  notch  along  the  course  of  the  tendon  of  the 
obturator  intemus,  and  it  never  reaches  the  great  sciatic  notch,  being  shut  off 
by  the  thickened  pelvic  fascia.  When  there  is  extensive  necrosis  of  the  pelvic 
bones,  the  abscess  may  find  its  way  into  the  true  pelvis,  and  point  beside  the 
rectum  ;  but  this  is  rare  in  hip-disease.  Still  more  rarely  the  pus  may  escape 
from  the  front  of  the  joint  and  get  into  the  psoas  muscle,  forming  a  psoas 
abscess.  When  this  occurs,  it  is  probably  due  to  the  existence  of  a  communi- 
cation between  the  synovial  membrane  of  the  joint  and  the  bursa  beneath  the 
psoas  in  front  of  the  articulation. 

5.  When  the  abscesses  have  burst  or  been  opened,  Sinuaes  are  left  behind, 
an  attentive  examination  of  the  position  and  direction  of  which  is  of  great  im- 
portance in  forming  an  opinion  as  to  the  seat  of  the  osseous  disease.  There 
are  three  situations  in  which  sinuses  are  met  with,  which  vary  according  to 
their  point  of  origin  from  the  abscess,  and  the  position  of  the  diseased  bone. 
1.  When  the  sinus  opens  two  or  three  inches  below  and  a  little  in  front  of  the 
great  trochanter,  about  the  insertion  of  the  tensor  vaginao  femoris  muscle,  the 
disease  is  almost  invariably /<;9?u?ra/  or  arthritic,  2.  When  the  sinus  is  in  the 
gluteal  region,  it  may  indxcsA^  femoral  or  arthritic^  but  not  unfirequently  is  de- 
pendent on  pelvic  disease  ;  the  acetabulum,  or  a  portion  of  the  dorsum  ilii, 
being  the  part  involved.  8.  The  sinus  may  open  in  the  pubic  region,  either 
above  or  below  Ponpart*s  ligament :  in  this  situation  it  is  almost  certainly 
diagnostic  of  disease  of  the  pelvic  bones.  When  it  appears  above  the  ligament, 
it  probably  leads  to  intrapelvic  abscess  :  on  the  other  hand,  when  it  opens 
below  Poupart's  ligament,  there  is  generally  disease  of  the  ramus  of  the  pubes 
or  ischium. 
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It  u  indeed  only  by  attention  to  these  circnmBtances  that  the  Sargeon  is 
enabled  in  many  cases  to  fonn  an  approximate  opinion  on  the  seat  and  extent 
of  the  osseona  disease  {  for  the  diseased  bone  is  often  bo  covered  in  by  healthy 
osseous  structure,  as  when  the  inner  aspect  of  the  great  trochanter  is  affected, 
or  by  inflamed  and  indurated  tissues,  that  the  probe  cannot  tooch  it ;  or  the 
ainns  may  be  bo  tortnona  that  a  straight  probe  cannot  follow  its  windings. 
Sayre'a  vertebrated  probe  (Fig.  503)  is  very  nsefbl  in  these  cases. 

Bnt  there  is  other  important  information  obtainable  from  an  attentive  con- 
sideration of  the  situation  of  the  Bionees.  lb  is  with  reference  to  the  probable 
nature  of  the  osseous  disease.  In  femoral  coxalgia,  this  is  almost  invariably 
oaries — sometimes  simple,  in  other  cases  tuberculous,  and  occasionaUy  compli- 
cated by  necrosis  of  the  head  of  the  bone  ;  hence  those  sinoses  that  indicate 
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the  existence  of  primary  disease  of  the  upper  epiphysis  of  the  thigh-bone  prove 
this  to  be  of  a  carious  nature  ;  whilst,  on  the  other  hand,  sinnses  occurring  ia 
the  pubic  region  and  by  Poupart's  ligament  are  almost  invariably  dependent 
on  the  presence  of  necrosed  bone — necrosis  being  the  form  of  disease  that 
effects  the  acetabulum  and  pelvic  bones. 

6.  DlaloMtlon. — In  the  advanced  forms  of  hip-disease,  dislocation  of  the 
head  of  the  thigh-bone  commonly  occurs,  and  may  arise  fVom  three  causes. 

a.  The  joint  may  be  destroyed ;  the  cnpsnlar  ligament  having  given  way  in 
consequence  of  inflammatory  softening  and  ulceration,  and  the  head  of  Uie 
bone  being  thrown  out  of  the  cavity  by  the  action  of  the  surrounding  mnscles. 

b.  Caries  and  partial  absorption  of  the  head  of  the  thigh-bone  may  have  taken 
place,  so  that  it  no  longer  fills  up  the  cotyloid  cavity  ;  and  the  ligaments,  and 


PATHOLOOT   OF  HIF-JOINT  DISEASE.  447 

often  the  upper  margin  of  the  acetabulum  being  at  the  same  time  destroyed,  it 
slips  out  on  to  the  dorsum  ilii  (Fig.  580).  c.  A  fungous  mass  may  sprout  up 
from  the  bottom  of  the  cavity,  and  thus  tend  to  push  the  bone  out  of  it ;  and, 
after  it  has  been  so  extruded,  this  growth  will  completely  fill  the  acetabulum. 

The  occurrence  of  dislocation  is,  in  the  great  majority  of  cases,  preceded  by 
the  formation  of  abscess  in  and  around  the  joint ;  but  in  some  instances  it 
happens  in  consequence  apparently  of  softening  of  the  ligaments,  the  head 
of  the  bone  being  thrown  out  of  the  acetabulum  without  the  supervention  of 
any  sign  of  suppuration.  In  these  cases  a  &lse  joint  may  be  formed  upon  the 
dorsum  ilii,  where  the  bone  lodges.  When  it  is  lying  in  a  suppurating  cavity 
it  will  always  be  found  to  be  in  a  carious  state,  and  then  no  attempt,  or  at 
most  an  imperfect  one,  is  made  at  the  construction  of  an  articulation  around  it. 

Dislocation  may  take  place  in  any  variety  of  the  disease,  but  it  is  most 
common  in  the  femoraly  in  which  the  head  of  the  thigh-bone  is  more  or  less 
destroyed.  In  these  cases  it  is  usual  to  find  the  upper  and  posterior  margin 
of  the  acetabulum  with  which  the  diseased  head  has  been  in  contact,  exten- 
sively destroyed,  so  that  the  cavity  is  enlarged  in  this  direction.  In  this  way 
the  anterior  and  lower  part  of  the  cavity  is  relieved  from  the  friction  of  the 
diseased  head  of  the  femur,  and  is  frequently  found  to  be  undergoing  repair, 
the  surface  which  has  been  denuded  of  cartilage  being  covered  with  healthy 
granulation-tissue.  In  macerated  specimens  of  this  kind  the  upper  part  of  the 
acetabulum,  against  which  the  diseased  head  of  the  femur  has  been  lying, 
shows  the  porous  spongy  appearance  indicative  of  rarefying  osteitis,  while  the 
lower  part,  which  has  been  relieved  by  displacement  of  the  femur  upwards, 
shows  evident  signs  of  repair,  new  bone  having  been  formed  closing  up  the 
cancellous  spaces,  and  often  rendering  the  structure  more  dense  than  natural. 
These  appearances  show  that  the  acetabulum  when  affected  secondarily,  will 
readily  repair  in  many  cases  if  relieved  from  the  irritation  of  the  friction  of 
the  diseased  head  of  the  femur  against  it.  When  the  acetabulum  is  primarily 
affected,  or  extensively  destroyed  secondarily,  the  head  of  the  femur  is  in 
some  cases  dislocated  on  to  the  dorsum  ilii ;  in  other  instances  it  is  not  thrown 
out  of  the  cotyloid  cavity,  but  this  becomes  at  last  perforated,  and  may  allow 
the  head  of  the  bone  to  slip  into  the  pelvis. 

7.  Aal^losiJi  may  occur  either  with  or  without  previous  suppuration.  If 
the  joint  have  suppurated  and  the  head  of  the  bone  be  thrown  on  to  the  dorsum 
flii,  a  false  joint  may  eventually  form,  or  osseous  ankylosis  in  a  more  or  less 
fitdty  position  take  place.  If  the  head  of  the  bone  continue  in  the  acetabulum 
without  suppuration,  osseous  ankylosis  may  ensue  with  but  little  shortening  of 
the  limb. 

Pathology  and  Symptoms  of  the  Various  Forms  of  Hip-disease.— 
It  is  not  often  that  the  opportunity  presents  itself  of  examining  a  hip-joint  in 
the  earlier  stages  of  coxalgia  before  comjdete  disorganization  of  the  joint  has 
taken  place.  It  is  impossible  therefore  to  define  with  certainty  the  exact 
starting  point  of  the  disease  in  every  case.  There  is  no  reason  to  doubt  that 
the  hip-joint  is  liable  to  all  the  various  forms  of  destructive  inflammation 
already  described  as  occurring  in  other  joints.  Thus  we  meet  with  Acute 
Arthritis  (p.  826),  arising  in  some  cases  apparently  from  exposure  to  cold,  in 
others  from  acute  osteomyelitis  and  necrosis  of  the  epiphysis  of  the  head,  in 
others,  from  extension  of  suppuration  outside  the  joint  into  the  cavity  of  the 
articulation,  and  in  rare  cases  from  general  blood-poisoning,  as  in  pyaemia  or 
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puerperal  fever.  More  commonly  the  disease  rons  the  oonrse  of  white  swell- 
ing or  stramoos  arthritis  (p.  389),  and  in  the  hip  as  in  other  joints  the 
morbid  process  may  commence  in  the  synovial  membrane  or  in  the  cancellous 
tissue  of  the  bones.  When  arising  in  bone  the  head  of  the  femur  is  so  con- 
stantly the  seat  of  the  primary  disease,  that  this  variety  may  be  termed  Femoral 
Coxalgia.  It  must  be  remembered,  however,  that  clinically  it  is  impossible  in 
these  cases  to  determine  the  actual  starting  point  of  the  disease  with  any 
degree  of  certainty.  Thus  R.  J.  Godlee  has  reported  a  case  in  which  the 
disease  was  running  the  ordinary  chronic  course  of  white  swelling  of  the  hip, 
and  was  apparently  receiving  great  benefit  from  treatment  when  the  child  died 
from  tubercular  meningitis.  The  examination  of  the  hip  showed  two  small 
tubercular  centres,  each  forming  a  cavity  about  the  size  of  a  pea,  filled  with 
soft  granulation-tissue.  One  was  situated  in  the  growing  bone  in  contact 
with  the  Y-shaped  cartilage  of  the  acetabulum,  and  the  other  in  the  same 
tissue  between  the  epiphysis  of  the  head  and  the  neck  of  the  femur.  The 
synovial  membrane  was  injected,  and  its  fringes  swollen  and  becoming  con- 
verted into  granulation  tissue. 

Lastly  the  hip-joint  is  liable,  especially  in  adults,  to  a  form  of  disease  which 
may  be  termed  Pelvic  or  Acetabular.  This  commences  as  inflammation,  ter- 
minating in  necrosis  of  the  rami  of  the  pubes  or  ischium,  the  disease  subse- 
quently extending  to  the  acetabulum,  and  thus  giving  rise  to  disease  of  the  joint. 

ArUiritio  Cozalgiai  Acuta  ArtluritLi  of  the  Sip. — Sumptams. — In  this 
form  of  the  disease  the  patient  is  seized  with  signs  of  acute  inflammation  of 
the  joint,  coming  on  rather  rapidly,  and  with  great  constitutional  disturbance 
and  pyrexia.  The  pain  in  the  joint  is  most  excruciating,  accompanied  by 
spasms  and  twitchings  of  the  limb,  and  marked  by  nocturnal  exacerbations. 
The  suffering  is  so  intense,  that  the  patient  cannot  bear  the  slightest  move- 
ment of  the  limb  ;  a  fit  of  coughing,  the  weight  of  the  bed-clothes,  or  the 
shaking  of  the  bed  by  a  person  leaning  against  it  will  give  rise  to  the  most 
intense  agony  ;  and  in  the  intervals  of  his  suffering  the  patient  is  in  constant 
fear  of  a  return  of  the  pain,  to  which  he  looks  forward  with  much  anxiety. 
In  these  cases  the  limb  is  flexed,  everted,  abducted,  perfectly  helpless,  and 
motionless :  the  nates  will  be  found  flattened,  and  there  is  usually  some  fulness 
about  the  anterior  part  of  the  joint,  or  to  its  outer  side,  in  the  hollow  behind 
the  trochanter.  There  is  also  theoretically  true  elongation  of  it,  in  conse- 
quence of  the  capsule  becoming  distended  with  fluid,  and  pushing  the  head  of 
the  bone  downwards,  but  this  seldom,  if  ever,  occurs  to  such  an  extent  as  to 
be  recognizable  by  measurement.  On  measuring  in  order  to  ascertain  the 
true  length,  it  is  necessary  to  examine  the  two  limbs  together,  and  to  place 
the  sound  in  exactly  the  same  position  as  the  diseased  one ;  unless  this  be 
done,  error  wiU  very  probably  creep  in,  for,  on  measuring  the  lower  extremity 
from  the  anterior  superior  iliac  spine  to  the  lower  border  of  the  patella  or  the 
inner  ankle,  it  will  be  found  to  be  of  greater  length  when  abducted  or  extended 
than  when  adducted  or  bent. 

In  some  cases  the  distension  of  the  capsule  with  synovial  fluid,  as  the  result 
of  the  inflammation  in  the  joint,  may  be  so  great  as  to  lead  to  its  rupture,  and 
to  the  sudden  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ilii,  with 
great  pain  and  much  shortening ;  this,  however,  is  of  very  rare  occurrence, 
the  dislocation  seldom  taking  place  until  after  abscess  has  formed  within  the 
joint,  and  the  articulation  has  been  thus  destroyed. 
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RmuUs.-^Iu  this,  the  arthritic  form  of  hip-disease,  varions  terminations 
may  take  place ;  the  result  depending  greatly  upon  the  constitution  of  the 
patient,  the  nature  of  the  disease,  and  on  the  manner  in  which  the  affection  is 
treated.  In  the  most  favourable  circumstances,  as  the  inflammation  is  sub- 
duedy  the  disease  falls  into  the  subacute  condition,  and  recovery  gradually 
but  very  slowly  takes  place,  with  a  limb  that  continues  stiff  and  partially 
ankylosed,  as  well  as  wasted  and  somewhat  shortened  from  disuse.  Some- 
times complete  ankylosis  occurs  without  the  previous  formation  of  abscess. 
In  the  majority  of  instances,  however,  abscess  forms,  and  then  the  patient 
may  either  be  worn  out  by  the  continued  irritation  of  the  disease,  or  by  the 
profuseness  of  the  discharge  ;  or  great  shortening  taking  place,  either  by  the 
destruction  or  separation  of  the  head  of  the  bone  or  its  dislocation  out  of 
the  acetabulum,  the  cavity  of  the  abscess  may  ultimately  contract,  the  sequestra, 
if  any  are  present,  may  exfoliate,  the  carious  surfaces  heal,  and  the  sinuses 
close  after  years  of  suffering.  In  the  most  favourable  circumstances,  when 
once  the  joint  has  been  acutely  inflamed,  a  year  or  perhaps  two  will  elapse  before 
the  patient  can  use  his  limb  with  any  degree  of  security.  The  safety  of  the 
patient  depends  in  a  great  measure  on  preventing  the  occurrence  of  suppura- 
tion* In  a  certain  proportion  of  cases  in  which  the  disease  commences  with 
the  acute  symptoms  above  described,  suppuration  rapidly  follows  in  spite  of 
any  treatment.  In  many  of  these  the  arthritis  is  dependent  on  acute  osteomye- 
litis and  necrosis  of  the  epiphysis  of  the  head,  and  on  opening  the  abscess 
this  may  be  found  as  a  sequestrum  in  the  cavity  of  the  joint.  Such  cases  are 
not  distinguishable  at  first  from  those  in  which  the  disease  is  purely  arthritic, 
commencing  in  the  soft  parts.  If  the  patient  be  very  strumous  acute  arthritis 
of  the  hip,  from  whatever  cause  arising,  can  rarely  be  prevented  from  reaching 
the  stage  of  suppuration,  but  if  the  patient  be  tolerably  healthy,  and  the 
disease  be  not  due  to  acute  osteomyelitis,  suppuration  may  be  avoided,  and  then 
recovery  may  take  place  with  a  useful  though  somewhat  stiff  and  crippled 
limb.  This  form  of  hip-disease  is  rare  in  the  adult,  but  should  it  occur  the 
patient  seldom  recovers,  hectic  and  exhaustion  speedily  carrying  him  off.  The 
lives  of  chOdren  may,  however,  be  saved  even  in  these  circumstances ;  but 
they  will  be  left  permanently  lamed. 

Pathology. — The  pathology  of  acute  arthritic  coxalgia  is  the  same  as  that  of 
acute  arthritis  in  other  joints  (p.  329).  Surgeons  have  referred  its  origin  to 
all  the  component  parts  of  the  joint.  Aston  Key  believed  the  round  liga- 
ment to  be  very  frequently  the  starting  point  of  the  inflammation,  and  in  the 
Museum  of  University  College  we  have  a  beautiful  wax  model,  supposed  to 
illustrate  the  mode  of  origin ;  but  it  is  not  possible  from  this  to  say  whether  the 
disease  commenced  in  the  ligament  itself  or  in  the  synovial  membrane  cover- 
ing it.  Probably  all  the  forms  of  acute  arthritis  described  as  occurring  in 
other  joints  may  occur  also  in  the  hip. 

divonie  Btnunoiis  Artluritui  of  tlie  Bipi  White  SweUing  of  the 
'Bipt  Feaumd  Coxalgia.  ^Sympioma. — The  disease  usually  commences  very 
insidiously.  It  assumes  a  subacute  character,  and  is  chiefly  met  with  in 
young  children.  The  first  symptom  that  usually  attracts  attention  is,  that 
the  child  limps  and  walks  in  a  peculiar  shufi9ing,  hopping  manner  ;  he  does 
not  stand  firmly  upon  both  feet,  but  rests  on  the  toes  of  the  affected  limb,  the 
knee  of  which  is  bent.  The  limb  will  be  seen  to  be  everted,  somewhat  ab- 
ducted^ slightly  flexed  upon  the  thigh,  with  the  knee  partly  bent,  and  appar- 
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ently  longer  than  the  other.     This  ie,  however,  apparent,  and  not  real ;  for 
on  laviof;  the  child  on  its  back,  it  will  be  found  that  the  pelvis  is  placed 
obliquely  ;  the  anterior  superior  spine  on  the  affected  side  being  at  a  tower  level 
than  that  on  the  sonnd  one,  and  at  the  same  time  tnmed  somewhat  forwards. 
Measurement  of  the  limb  from  this  point  to  the  ankle  will  show  that  there  is 
no  alteration  in  its  length.    The  causes  of  this  peculiar  attitude  have  been 
already  described  (p.  442).    At  the  same  time  that  these   Byroptoma  are 
noticed,  the  child  usually  complains  of  pain  in  the  hip,  especially  on  press- 
ing over  the  front  of  the  joint,  or  behind  the  trochanter  s  this  is  increased 
bj  standing,  walking,  or  any  attempt  to  bear  upon  the  joint ;  abduction  also, 
and  rotation  of  the  limb  oatwards,  or  forced  extension,  are  particularly  painfiil, 
and  any  concussion  of  it,  as  by  striking  the  heel  or  knee,  will  greatly  increase 
the  suffering.    At  this  stage  of  the  disease,  for  the  reasons  already  given,  the 
patient  will  often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pain,  and 
a  careless  Surgeon  might  be  misled  and  treat  the  wrong  joint  s  the  more  so, 
as  there  is  not  unirequently  a  good  deal  of  cutaneons  sensibility  about  the 
inner  side  of  the  knee-joint  (p.  441),    Limitation  of  movement  (p.  444)  forms 
one  of  the  earliest  symptoms 
of  the  disease.    On  turning 
the  child  npon  its  face  it  will 
be  observed  that  the  nates  are 
somewhat  flattened,  the  fold 
being  in    a   great    meaaure 
obliterated  ;  and,  if  it  be  a 
female,  the   labium  on   the 
affected  side  will  be  seen  to 
be  placed  at  a  lover  level 
than  on  the  sonnd  one. 

As  the  disease  advances, 
abeceeses  may  form  at  any 
part  in  the  vicinity  of  the 
joint.  They  most  commonly 
occur  nnder  the  glutei  mnsclee 
and  tensor  vagina  femoris ; 
but  sometimes  at  the  anterior 
part,    under     the    pectineus 

FIe.  jei.— Chmnic  DimH  nr  Hip-joint,    Hlnius  on  oaUi  ,  tt>i         .       V^ 

■uicofThigb.  muscle.     When  in  this  gitaa> 

tion,  they  ocauionally  give 
rise  to  veiy  severe  suffering  dovm  the  inner  side  of  the  thigh  by  exereising 
preeenre  upon  the  obturator  nerve,  which  may  sometimes  become  tightly 
stretched  over  the  wall  of  the  subjacent  abscess.  In  the  later  stages  of  the 
disease  the  acetabulum  is  not  unfreqnently  perforated,  and  the  pus  then 
accumalatce  between  the  pelvic  foscia  and  the  bone,  destroying  the  obtormtor 
intemus  to  a  greater  or  less  extent,  and  finally  making  ita  way  apvards,  and 
pointing  at  Poupart's  ligament. 

It  is  about  this  period  that  the  change  from  the  abdncted  to  the  addnctcd 
position  (p.  443}  takes  place,  followed  by  true  shortening  of  the  limb  (Fig.  580). 
The  shortening  of  the  limb  arises  in  chrenic  cases  partly  from  want  of  growth 
consequent  upon  disuse,  but  it  ii  chiefly  due  in  most  cases  to  destruction  of 
the  head  of  the  bone,  usually  accompanied  by  dislocation  npon  the  dorsum  of 


PATHOLOGY   OF  EIF^OINT  DISEASE.  451 

the  ilinm.  In  these  cases  the  remains  of  the  dislocated  head  can  be  felt 
through  the  thin  and  weakened  muscles  in  its  new  situation. 

Pathology. -^It  is  very  rarely  that  the  opportunity  occurs  of  examining  a 
hip-joint  in  the  earlier  stages  of  coxalgia.  By  the  time  the  patient  dies  or 
where  excision  is  performed,  the  ligaments  are  swollen  and  softened,  the 
synovial  membrane  is  represented  by  a  pulpy  mass  of  granulation  tissue,  the 
cartilages  have  more  or  less  completely  disappeared,  and  the  denuded  osseous 
surfaces  both  of  the  acetabulum  and  femur  are  in  a  state  of  fungating  caries. 
It  seems  probable  that  cases  running  the  clinical  course  just  described,  may 
commence  as  primary  tubercular  inflammation  of  the  synovial  membrane,  or 
as  tubercular  caries  of  the  bones  secondarily  extending  to  the  synovial  mem- 
brane. The  evidence  derived  from  the  few  cases  which  have  been  examined  at 
an  early  stage,  tends  to  prove  that  the  former  is  the  exception  and  the  latter 
the  rule,  and  moreover  that  the  bone  in  which  the  disease  commences  is  almost 
invariably  the  femur.  The  growing  tissue  between  the  epiphysis  of  the  head 
and  the  neck,  or  beneath  the  articular  cartilage,  seems  to  be  a  common  starting 
point  for  the  disease.  The  following  appearances  found  in  a  child  about 
eight  years  old,  who  died  in  University  College  Hospital  of  pneumonia,  and 
whose  body  was  carefully  examined  by  Wilson  Fox,  is  a  good  example  of  the 
early  conditions  met  with  in  tubercular  arthritis  of  the  hip.  The  symptoms  of 
hip-disease  had  existed  only  about  six  weeks. 

The  joint,  which,  including  the  acetabulum  and  capsule,  was  removed  entire, 
contained  a  considerable  quantity  of  dirty  yellow  pus.  The  ligamentum  teres 
was  flattened  and  covered  with  spots  of  yellow  lymph  :  it  was  much  softened, 
tearing  with  the  greatest  ease.  The  synovial  membrane  was  generally 
greatly  thickened,  intensely  injected,  of  colour  varying  from  bright  red  to 
dull  orange,  and  covered  by  spots  of  yellow  lymph.  The  cartilage  lining  the 
acetabulum  appeared  to  be  healthy,  except  just  around  the  insertion  of  the 
ligamentum  teres,  where  it  was  softer  and  more  gelatinous-looking  than  normal 
for  about  one  to  two  lines.  The  cartilage  incrusting  the  head  of  the  femur 
appeared  at  first  sight  to  be  entirely  unaifected. 

On  making  a  vertical  section  through  the  acetabulum,  and  the  head  and  neck 
of  the  femur,  the  great  trochanter  was  found  unossified,  with  the  exception 
of  a  point  in  its  centre,  and  its  connection  to  the  bone  was  weak  and  easily 
torn  asunder.  The  epiphysis  of  the  head  was  almost  completely  ossified  ; 
the  line  of  junction  being  still,  however,  marked  by  a  band  of  bluish  and 
very  hard  cartilage,  which  extended  for  about  three  lines  on  each  side  across 
the  bone.  In  the  centre  of  this,  extending  both  into  the  epiphysis  and  the 
diaphysis,  was  an  ebumated  portion  of  bone,  yellow,  hard,  dense,  and  com- 
pact, these  peculiarities  being  most  marked  in  the  portion  belonging  to 
the  diaphysis.  In  most  parts  this  mass  contrasted  strongly  in  colour  and  in 
consistence  with  the  reddened  cancellous  tissue.  The  incrusting  cartilage, 
though  generally  appearing  healthy  externally,  could  now  be  seen  to  be  a 
good  deal  worm-eaten  internally,  and  indeed,  destroyed  at  one  or  two  points. 
Where  the  mass  of  hard  bone  came  near  the  sur&ce,  the  reflexion  of  the 
synovial  membrane  was  destroyed.  Below  this,  in  the  neck  and  the  upper 
part  of  the  shaft,  the  cancellous  tissue  wafl  very  lax,  the  walls  being  very  thin, 
and  the  medulla  filling  them  extraordinarily  red.  The  medulla  at  the  com- 
mencement of  the  medullary  canal,  about  one  inch  and  a  half  below  the  tro- 
chanter, was  exceedingly  red  and  vascular.    Occupying  many  spots  of  the 
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canoellous  tissne,  and  also  one  or  two  of  the  reddened  medulla,  were  many 
little  masses  of  the  size  of  millet-seeds,  looking  like  transparent  cartilage,  haid 
and  resisting,  yielding  no  juice,  not  breaking  down  at  all  easily  under  the 
finger,  torn  with  difficulty  by  the  needle,  and  when  torn  showing  great  numbers 
of  nuclei  and  fibres.  They  pervaded  the  whole  bone,  and  were  found  also  in 
the  acetabulum,  but  in  smaller  numbers.  Some  of  them  could  easily  be  enu- 
cleated where  the  medulla  was  soft,  others  could  be  separated  only  with  diffi- 
culty from  the  cancellous  bone. 

From  this  account  it  is  easy  to  perceive  that  the  disease  was  tubercular ; 
that  it  commenced  in  the  osseous  structures,  chiefly  of  the  femur  ;  and  that  it 
secondarily  implicated  the  soft  articular  structures. 

▲oetelnilar  Cozalgia.— In  the  acetabular  form,  the  disease  originates  in 
the  pelvic  bones,  and  the  articulation  and  head  of  the  thigh-bone  are  only 
secondarily  involved.  The  disease  of  the  pelvic  bones  has  more  of  the  cha- 
racter of  necrosis  than  of  caries  ;  but  the  two  morbid  conditions  are  in  many 
cases  co-existent,  the  acetabulum  being  carious,  whilst  the  rami  of  the  pubcs 
and  ischium  are  necrosed.  The  soft  articular  structures  speedily  become  dia- 
organized  ;  the  cartilage  incrusting  the  head  of  the  thigh-bone  is  destroyed  ; 
the  femoral  head  itself  becomes  eroded  ;  but  the  disease  does  not  extend  into 
the  neck  or  trochanters.  This  form  of  hip-joint  disease  is  more  common  in 
adults  than  any  other  variety. 

The  Symptoms  are  usually  obscure  in  the  early  stages,  but  become  very 
unequivocal  as  the  disease  advances.  There  is  pain  around  the  hip  rather 
than  in  the  joint  itself  ;  this,  however,  becomes  tender  on  pressure,  and  the 
patient  cannot  bear  on  the  limb,  but  no  alteration  takes  place  in  its  length, 
although  it  becomes  greatly  wasted.  Abscess  invariably  forms,  perhaps  at  first 
within  the  pelvic  cavity  ;  but  it  soon  presents  externally.  Sometimes  it  passes 
down  by  the  side  of  the  rectum,  or  through  the  sciatic  notch  to  the  gluteal 
region ;  but  generally  it  points  near  the  pubes,  under  Poupart's  ligament. 
Hectic  comes  on  ;  the  sufferings  are  greatly  increased ;  and  death  from  ex- 
haustion speedily  ensues  in  this,  which  is  by  far  the  most  fatal  form  of 
hip-disease.  In  cases  of  this  form,  dislocation,  though  it  is  met  with  now  and 
then,  rarely  takes  place.  Sometimes,  however,  the  destruction  of  the  acetabu- 
lum is  so  extensive  that  the  head  of  the  thigh-bone  penetrates  it,  and  passes 
into  the  pelvic  cavity.  Dislocation  is  most  frequent  when  the  disease  has 
destroyed  the  head  of  the  bone  ;  so  that,  the  head  being  no  longer  present^ 
no  impediment  is  offered  to  the  action  of  the  muscles  around  the  joint, 
and  the  bone  at  length  slips  from  its  position  in  the  cavity  of  the 
acetabulum. 

Proqnosis  of  Hip-Joii7T  Disease. — The  prognosis  in  cases  of  diseased 
hip  must  be  regarded  from  two  points  of  view — 1,  as  concerns  the  Life  of  the 
Patient ;  2,  as  to  the  Utility  of  the  Limb  that  will  be  left. 

1.  UKs. — Disease  of  the  hip- joint,  and  of  the  contiguous  osseous  structures, 
is  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  continuance 
of  the  suppuration  ;  and  this  is  dependent  partly  on  the  patient's  constitution, 
bat  chiefly,  and  in  the  first  degree,  on  the  extent  and  nature  of  the  osseooa 
disease.  In  the  arthritic  form  of  coxalgia,  suppuration  is  often  prevented  by 
rest  and  appropriate  treatment ;  and  when  this  is  the  case,  the  patient  will 
usually  recover.  If  suppuration  take  place  in  cases  of  this  kind,  recovery  need 
not  be  despaired  of  ;  but  convalesence  will  be  greatly  protracted.    In  such 
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cases  much  will  depend  on  the  patient ^s  constitution.  If  that  be  highly  scro- 
fulous or  tubercular,  the  prognosis  becomes  correspondingly  bad. 

When  the  bones  that  enter  into  the  composition  of  the  hip  are  the  primary 
seat  of  disease,  the  case  assumes  a  much  graver  aspect,  but  even  then  under 
proper  treatment,  there  is  a  good  prospect  of  cure.  I  believe  that  much  will 
depend  on  the  situation  and  extent  of  the  caries,  and  on  the  question  whether 
it  be  primary  and  tuberculous,  or  secondary  to  disease  of  the  soft  joint- 
structures.  In  the  latter  case  the  head  of  the  bone,  denuded  of  its  incrusting 
cartilage,  softened  and  carious  upon  the  surface,  may  be  thrown  on  to  the 
dorsum  ilii ;  profuse  and  long-continued  suppuration  will  ensue,  yet,  under 
good  and  careful  management,  and  without  operation,  I  have  in  some  instances 
seen  recovety  take  place. 

In  those  cases  in  which  the  disease  is  primarily  femoral^  and  dependent 
upon  tubercular  deposit  in  the  head  of  the  thigh-bone,  the  prognosis  is  not 
favourable,  for  although  in  a  certain  proportion  spontaneous  cure  may 
take  place,  under  proper  treatment  even  without  operative  interference,  a  large 
number  die  from  general  tuberculosis  or  worn  out  by  hectic  induced  by  the 
long-continued  suppuration. 

The  condition  of  ih^  pelvic  hones  is  one  that  more  materiaUy  than  any  one 
other  circumstance  influences  the  prognosis  in  cases  of  coxalgia.  When  the 
acetabulum  alone  of  these  bones  is  affected,  the  prognosis  will  turn  upon 
whether  this  acetabular  disease  be  primary  or  secondary.  If  it  be  primary^ 
intrapelvic  abscess  will  probably  form,  pointing  above  Poupart's  ligament ; 
and  whether  the  head  of  the  thigh-bone  be  dislocated  or  not,  I  believe  that 
death  must  necessarily  ensue,  unless  the  diseased  osseous  structures  be  excised. 
If  it  be  secondary  to  disease  of  the  head  of  the  thigh-bone,  the  condition  of  the 
acetabulum  need  not  seriously  affect  the  prognosis.  In  these  cases  the  head 
of  the  bone  becomes  dislocated,  and  this  vety  displacement  is  the  first  step 
towards  the  cure  of  the  disease  in  the  acetabulum.  The  surface  of  this  cavity, 
which  is  roughened,  and  deprived  of  its  incrusting  cartilage,  speedily  becomes 
covered  by  granulations.  These  become  developed  into  fibrous  tissue  ;  and  in 
the  course  of  a  short  time  the  whole  cavity  becomes  filled  up  by  a  dense  fibroid 
growth,  which  is  in  &ct  the  medium  of  repair  of  the  diseased  and  disused 
acetabular  cavity. 

When  the  disease  extends  to  the  osseous  structures  around  the  acetabulum, 
such  as  the  rami  of  the  ischium  and  pubes,  the  body  and  the  tuberosity  of  the 
ischium  and  the  upper  lip  of  the  acetabulum,  and  even  the  dorsum  of  the 
ilium,  it  usually  partakes  more  of  the  nature  of  necrosis  than  of  caries,  and  is 
perfectly  incurable,  except  by  operation.  In  extensive  pelvic  disease  such  as 
this,  natural  means  are  quite  unable  to  effect  a  cure,  and  the  patient  must  die 
of  hectic  or  intercurrent  disease,  unless  recourse  be  had  to  the  excision  of  the 
head  of  the  thigh-bone  and  the  whole  of  the  necrosed  and  carious  osseous 
structures. 

The  report  of  the  '^  Committee  of  the  Clinical  Society  appointed  to  inquire 
into  the  value  of  excision  as  a  means  of  treating  disease  of  the  hip-joint  in 
childhood,"  contains  the  most  accurate  information  we  possess  concerning  the 
death-rate  of  hip-disease,  in  the  statistics  fuiliished  by  Howard  Marsh  of  the 
cases  treated  by  him  in  the  Alexandra  Hospital  for  Hip-disease  in  Childhood, 
between  1867  and  1879.  The  total  number  of  cases  amounted  to  401.  These 
may  be  divided  first  into  277,  or  69  per  cent,  in  which  suppuration  took  place, 
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and  124,  or  81  per  cent.y  in  which  no  abscess  formed.  The  following  table 
shows  the  results.  Those  classed  as  "  verified  cures  "  w^ere  examined  by  the 
committee.  The  value  of  the  statistics  is  enhanced  by  the  fact  that  the  patients 
at  the  Hip-Hos[)ital  are  kept  under  treatment  or  watched  as  out-patients  as  far 
as  possible  until  the  final  result  is  known.  Patients  requiring  operation  are 
sent  elsewhere,  and  consequently  are  placed  in  a  separate  class. 


WITH 
SUPPURATION.    I 


WITHOUT 
SUPPUKATIOX. 


A. 
B. 

C. 
D. 


K. 
F. 
(5. 
H. 
I. 


Verified  cures 

Rci>ortcd  curcH 

In  proce88  of  cure  and  still  under  obserration 
Untraced  : — 

a   Ap{)arently  cured  on  discharge    . 

h.  Apparently  convalescent  . 

c.  In  progress  on  discharge 

Indefinite  cases 

Cases  still  under  treatment 

Under  treatment,  apparently  incurable 

Deaths 

Operations 


52 

7 

9 

9 
41 

5 
14 

3 
87 
17 


277 


31 
24 


15 
11 
9 
7 
9 
U 
13 
0 


124 


These  figures  yield  a  percentage  of  42*8  of  cures  or  xx)nTaleBcent6y  24*2  of 
incomplete  cases,  and  33*5  of  deaths.  Of  the  87  cases  in  which  death  took 
place  after  suppuration,  16  died  of  meningitis,  20  died  of  albuminuria  and 
dropsy,  8  of  albuminuria  and  phthisis,  5  of  phthisis,  9  of  exhaustion,  2  of 
erysipelas,  1  of  pysemia,  and  24  from  unknown  causes,  19  of  which  had  been 
discharged  as  incurable.  In  the  18  non-suppurating  cases  which  terminated 
fatally,  death  took  place  from  the  following  causes :  7  from  meningitis,  1  from 
phthisis,  1  from  tubercular  pneumonia,  1  from  croup,  1  from  intercurrent 
disease  (nature  unknown),  and  2  from  unknown  causes. 

In  the  cases  with  suppuration  ending  in  cure  the  average  duration  of  treat* 
ment  was  about  4  years,  in  the  non-suppurating  cases  it  was  about  3.  In  the 
fatal  suppurating  cases  the  average  duration  of  life  was  3}  years. 

2.  Utility  of  the  IJmb. — When  once/ the  bones  or  ligaments  entering 
into  the  hip-joint  have  become  inflamed,  more  or  less  lameness  will 
invariably  result,  however  carefully  conducted  the  treatment  may  be.  The 
amount  of  lameness  may  consist  in  a  mere  stifiness  about  the  hip,  a 
difficulty  in  abduction,  in  flexion  of  the  thigh  on  tlie  pelvis,  or  in  free 
rotation :  or  it  may  extend  to  absolute  nselessness  of  the  shortened, 
withered,  and  deformed  limb,  which  hangs  powerless  from  the  pelvis,  suspended 
as  it  were  by  the  ilio-femoral  ligament,  and  slightly  flexed  and  addncted.  The 
extent  of  lameness  will  de{)end  chiefly  upon  the  form  of  the  disease,  and  to 
some  extent  upon  the  treatment  adopted  ;  but  some  will  ever  be  left.  When 
the  coxalgia  is  arthritic^  and  suppuration  has  not  taken  place,  ankylosis  of  a 
more  or  less  complete  form  will  usually  ensue ;  and  if  the  thigh  have  been 
kept  in  the  straight  position,  a  sufficiently  useful  limb  will  be  lefl,  but  slightly 
shortened,  and  possessing  free  compensating  movement  in  the  lumbar  spine, 
enabling  the  patient  to  swing  it  with  facility  as  he  walks.  If  suppuration  have 
taken  place,  and  the  head  of  the  bone  have  been  absorbed  or  dislocated,  the 
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limb,  even  under  the  most  judicious  treatment,  will  be  left  considerably 
shortened,  weakened,  wasted,  and  more  or  less  adducted,  with  the  knee 
carried  somewhat  forwards,  as  well  as  inwards,  and  the  patient  walking  often 
most  imperfectly  and  with  great  difficulty  on  the  point  of  his  toes. 

Of  the  83  cases  of  cui-e  from  the  Hip-Hospital  verified  by  the  committee, 
69  are  described  as  "good  cores,"  11  as  "moderately  good,"  and  3  as  "cures 
with  considerable  lameness.'* 

DuoNOSis. — In  making  the  diagnosis  of  coxalgia,  care  must  be  taken  not 
to  confound  it  in  its  early  stages  with  an  ordinary  attack  of  rheumatism^  a 
mistake  that  not  unfrequently  happens.  The  alteration  in  the  shape  and 
position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates,  and  the  limita- 
tion of  the  pain  to  one  joint,  will  usually  prevent  the  Surgeon  from  falling 
into  this  error.  With  disease  of  the  knee,  care  must  be  taken  not  to  confound 
hip-disease,  in  consequence  of  the  pain  in  the  early  stages  being  commonly 
referred  to  the  former  joint ;  here  the  absence  of  any  positive  sign  of  disease 
about  the  knee,  and  the  existence  of  all  the  signs  of  disease  in  the  hip  that 
have  aheady  been  noticed,  will  enable  the  Surgeon  to  diagnose  the  true  seat 
of  the  affection.  Lateral  curvature  of  the  spines  accompanied  by  neuralgic 
tenderness  in  the  hip,  occasionally  gives  rise  to  apparent  shortening  of  the 
limb  with  pain  and  rigidity ;  but  in  these  cases  the  existence  of  the  spinal 
affection,  the  superficial  nature  of  the  pain,  and  the  absence  of  increase  of 
suffering  when  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night, 
will  indicate  the  true  nature  of  the  affection.  Abscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  that  joint  being 
diseased.  Should  this  take  place  towards  the  anterior  aspect  of  the  articu- 
lation under  the  pectineus  muscle,  it  may,  by  its  pressure  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  which  the 
articulation  is  affected ;  here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pelvis,  and  of  the 
other  signs  of  the  true  hip-disease,  will  enable  the  diagnosis  to  be  effected. 
The  diagnosis  from  sacro-iliac  disease  has  been  described  at  p.  438.  In 
infants  tn/tammaiian  of  the  glands  in  the  groin  may  simulate  hip-disease,  as 
the  child  flexes  and  adducts  the  limb,  and  screams  at  any  forcible  attempt  at 
extension.  It  can  be  distinguished  from  hip-disease  by  feeling  the  glands  if 
the  child  be  not  too  fat,  and  by  observing  that  the  thigh  can  be  completely 
flexed  and  freely  rotated  without  causing  signs  of  pain. 

Acute  hip-disease  may  be  mistaken  for  Perityphlitis.  The  child  lies  with 
the  thigh  flexed  on  the  abdomen,  and  complains  acutely  when  the  right  groin 
is  pressed.  The  diagnosis  is  easily  effected  by  anaesthetizing  the  patient  when 
manipulations  of  the  parts  will  decide  the  precise  seat  of  the  inflammation. 

It  may  be  taken  as  a  general  rule  that  if  the  thigh  can  be  flexed  to  a  right 
angle  without  any  movement  of  the  pelvis,  perceptible  to  the  hand  placed  on 
the  anterior  superior  spine  and  the  neighbouring  part  of  the  crest,  and  if  while 
in  that  position  with  the  knee  flexed,  the  femur  can  be  abducted  and  rotated 
outwards  till  the  heel  is  over  the  sound  thigh,  there  is  no  disease  of  the  hip. 
This  movement  is  so  readily  made  in  young  children  that  it  is  an  easy  mode  of 
excluding  hip-disease,  though  of  course  if  the  movement  is  impossible,  it  does 
not  prove  its  presence,  as  limitation  of  movement  may  be  due  to  causes  out- 
side the  joint. 

Treatment. — ^The  treatment  of  disease  of  the  hip  must  be  conducted  with 
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reference  to  the  form  of  the  disease,  the  acuteness  of  the  attack,  and  the 
severity  of  the  local  and  constitutional  symptoms.  In  all  cases,  this  affection 
must  be  managed  in  accordance  with  those  general  principles  that  guide  us  in 
the  treatment  of  inflamed  joints. 

It  is  of  especial  importance  to  adopt  early  measures.  If  we  wish  to  prevent 
the  occurrence  of  suppuration,  dislocation,  or  ankylosis,  the  child  must,  on  the 
supervention  of  the  earliest  symptoms  of  impending  mischief  about  the  joint, 
be  put  under  proper  constitutional  treatment,  and  complete  rest  of  the  limb 
must  be  secured  by  a  proper  splint.  By  early  attention,  a  cure  may  be 
effected ;  whereas,  if  the  case  be  neglected  in  its  first  stages,  the  utmost  the 
Surgeon  can  do  is  to  save  the  life  of  the  patient. 

When  the  disease  is  of  the  aenta  Artliritio  kind^  the  patient  must  of 
course  be  kept  in  bed,  and  absolutely  at  rest.  No  treatment  will  be  of  the 
slightest  avail,  unless  we  adhere  rigidly  to  that  principle  which  is  paramount 
in  the  management  of  all  acutely  inflamed  joints — absolute  rest.  In  inflam- 
mation of  the  hip- joint,  there  are  three  methods  of  securing  this  :  1,  by  means 
of  a  weight  attached  to  the  limb  ;  2,  by  the  long  splint ;  and  8,  by  Thomases 
hip-splint. 

The  particular  method  employed  must  depend  somewhat  upon  the  acute- 
ness of  the  symptoms  and  the  position  of  the  limb.  As  a  Thomas's  splint 
requires  to  be  accurately  fitted  to  the  limb,  and  should  be  specially  made  for 
the  patient,  one  of  the  two  first  means  has  usually  to  be  adopted  at  first.  Of  the 
two  methods,  that  by  the  weight-extension  is  the  best,  as  it  completely  relieves 
the  painful  startings,  and  is  adapted  to  all  cases,  however  great  the  d^rce  of 
flexion  or  lateral  displacement  may  be.  In  applying  extension  by  means  of  a 
weight,  the  following  plan  should  be  adopted.  The  patient  is  placed  upon  a 
hard  mattress.  The  angle  of  flexion  and  the  degree  of  abduction  or  adduction 
is  then  ascertained  by  the  methods  abieady  described  (p.  444),  as  the  extension 
must  at  flrst  be  made  as  accurately  as  possible  in  the  line  of  the  abnormal 
position  the  limb  has  assumed.  A  long  broad  strip  of  adhesive  plaster  is  then 
applied  of  sufiicient  length  to  reach  from  a  few  inches  above  the  knee  on  each 
side  of  the  limb,  and  to  leave  a  loop  projecting  beyond  the  sole  of  the  foot  for 
about  one  foot.  In  the  loop  is  placed  a  piece  of  wood  three  inches  in  length  to 
form  a  spreader,  and  thus  to  prevent  injurious  pressure  on  the  malleoli.  A  hole 
may  be  drilled  through  the  spreader  and  the  plaster  covering  it,  and  through  this 
the  cord  bearing  the  weight  is  passed  and  secured  by  a  knot.  Narrower  strips 
of  plaster  are  then  applied  diagonally  round  the  limb  to  fix  the  first  piece  more 
securely;  great  care  being  taken  that  no  strip  passes  circularly  round  the 
limb  in  such  a  way  as  to  constrict  it.  A  flannel  Iwndagc  is  then  applied  from 
the  malleoli  to  the  middle  of  the  thigh,  to  ensure  the  adhesion  of  the  plaster. 
A  long  splint  is  then  applied  to  the  sound  limb  ;  without  this,  although  by 
extension  the  pain  may  be  removed,  adduction  or  abduction  and  some  degree 
of  flexion  cannot  be  prevented,  as  the  patient  will  turn  on  one  side  and  avoid 
the  direct  pull  of  the  weight.  The  long  splint  being  fixed,  the  weight  is 
applied  to  the  rope  passing  through  the  spreader  and  over  a  pulley,  llie 
pulley  should  be  fixed  to  some  apparatus  allowing  of  its  being  raised  or 
lowered  as  circumstances  may  require.  If  the  proper  apparatus,  such  as  is 
used  in  hospitals*  be  not  at  hand,  a  pulley  may  be  readily  made  from  a  cotton- 
reel  with  a  piece  of  wire  passed  through  it,  by  which  it  can  be  slmig  to  the 
back  of  a  chair  or  a  clothes-horse.    The  weight  of  the  body  serves  as  the 
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oonnter-exteiiBioii,  and  if  necessaty  the  foot  of  the  bed  may  be  meed  on  blocks 
to  prevent  the  patient  slipping  down  in  the  bed.  The  moat  convenient  form 
of  weight  is  a  tin  can  filled  with  shot  or  water,  till  the  degree  of  extension 
obtained  is  comfortable  to  the  patient.  The  pnlley  and  weight  are  to  be 
adjngted  in  snch  a  wa;  that  the  extension  shall  act  on  the  limb  directly  in 
the  line  of  its  abnormal  position.  To  do  this  the  diseased  limb  must  be 
raised  till  the  lumbar  spine  is  in  contact  with  the  bed,  and  the  degree  of 
abdoction  or  adduction  mnst  correspond  to  that  noted  before  the  apparatus 
was  applied.  During  the  acnte  st^e  any  forced  attempt  to  drag  the  limb 
immediately  into  its  normal  position  wonid  only  aggravate  the  pain,  bub  by 
making  the  extension  as  above  described,  it  will  be  found  that  the  limb 
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speedily  falls  into  the  proper  position.  At  the  end  of  each  day  the  pnlley 
most  be  readjusted  bo  as  to  gradually  bring  the  limb  parallel  to  ita  fellow. 
In  recent  cases  a  few  days  will  often  suilice  to  bring  the  limb  into  its  normal 
petition,  in  more  advanced  cases  some  weeks  may  be  required.  If  the 
treatment  has  to  be  continued  for  any  length  of  time,  the  apparatus  repie- 
aented  in  Fig,  583  may  be  employed.  In  it  the  pelvis  and  body  are  fixed  to 
the  bed  by  means  of  broad  felt  straps  and  buckles.  A  leather  ankle-strap 
is  then  placed  round  the  foot  and  lower  pert  of  the  1^,  and  a  padded  belt 
above  the  knee.  Prom  the  sides  of  each  of  theae,  straps  are  carried  to  a  point 
six  or  ei];bt  inches  beyond  the  foot,  where  they  are  attached  to  a  transverse 
iron  rod,  four  inches  long.  From  this  the  cord  suspending  the  weight  pesBes 
o^'«^  a  puUey>frame  fixed  to  the  end  of  the  bed.  The  weight  applied  should 
be  (Kim  two  to  three  poands  in  children  up  to  six  years  of  age  ;  four  pounds 
between  the  ^es  of  sis  and  ten  ;  five  or  six  pounds  from  ten  to  thirty. 

If  the  long  splint  alone  be  used,  it  most  be  applied  as  for  fractured  thigh, 
the  perineal  band  being  dispensed  with  if  it  causes  pain.  A  single  long  splint, 
though  moderately  efficient  in  the  adult,  is  of  little  use  in  children,  as  they 
always  manage  by  twisting  the  body  to  maintain  a  considerable  degree  of 
flexion  with  adduction  or  abduction.  Hamilton's  double  long  splint  (Fig. 
238,  Vol.  I.,  p.  604)  should  therefore  be  applied,  by  which  mnch  better  position 
is  obtained.  Weight  extension  can  be  applied  with  this  if  required.  When 
there  is  mnch  adduction  or  abduction,  the  part  of  the  splint  corresponding  to 
the  hip-joint  on  the  diseased  side  may  be  sawn  through  and  fitted  with  a 
hinge,  allowing  of  movement  in  the  required  direction,  the  lower  end  being  at 
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the  same  time  looeened  from  the  crosa>bar ;  the  lateral  displacement  can  then 
be  corrected  by  means  of  india-robbet  bands  acting  on  the  loner  end  of  the 
splint  from  a  nail  or  peg  driven  into  the  croHs-bar. 

Thomas's  splint  (Pigs.  584,  585)  is  by  far  the  best  apparatus  ever  invented 
for  the  treatment  of  aU  forms  of  hip-disease.    It  may  be  applied  at  any  sti^ 
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and  should  be  worn  till  the  cnre  is  complete.  It  will,  however,  often  be 
found  most  convenient  when  there  is  considerable  adduction  or  abduction  with 
ac-ute  pain  in  the  early  stages  of  the  disease,  to  correct  this  by  means  of  the 
wcight-ei  tens  ion  used  as  above  described  before  applying  the  Thomas's 
splint.  Thomas's  splint  is  the  only  apparatus  that  maintains  absolute  rest  of 
the  joint,  while  at  the  same  time  the  patient  is  able  to  move  about  during  the 
whole  or  greater  part  of  the  treatment.  The  splint  consists  of  a  Bat  b«r  of 
soft  iron,  \'arying  from  three  quarters  of  an  inch  to  an  inch  and  a  half  in 
width,  and  from  three-sixteenths  to  three-eighths  of  an  inch  in  thickness, 
according  to  the  age,  size,  and  weight  of  the  patient.  This  bar  must  be  long 
enough  to  reach  from  the  lower  angle  of  the  scapula  to  the  middle  of  the  leg 
inunediately  below  the  prominence  of  the  calf.  The  upper  and  lower  puts 
must  be  straight  to  fit  the  back  and  the  leg,  and  between  these  it  must  be 
bent  into  a  curve  accnrately  fitted  to  the  buttock  of  the  patient.    To  this 
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vertical  bar,  three  curved  transverse  bars  of  soft  iron  about  \  inch  thick,  by  1 
to  f  inch,  are  fixed  aa  in  Fig.  584.  The  upper  of  these  should  be  of  sufiicieut 
length  to  embrace  the  chest  about  as  far  as  the  nipple  on  each  side.  The 
middle  bar  should  be  in^ediately  below  the  curve  for  the  buttock  in  the  ver- 
tical bar.  If  it  be  placed  too  low,  the  splint  is  more  apt  to  twist  round  and 
allow  of  flexion.  The  whole  apparatus  is  padded  with  a  thin  layer  of  felt,  or 
Bannel,  covered  by  leather.  The  splint  is  applied  in  such  a  way  that  the  curved 
part  of  the  vertical  bar  lies  midway  between  the  tuberosity  of  the  ischiam  and 
the  trochanter  major.  The  curved  parts  are  then  bent  so  as  to  fit  the  chest, 
thigh,  and  leg  comfortably.  A  strong  piece  of  bandage  is  passed  through  the 
rings  in  the  ends  of  the  chest-piece,  and  tied  firmly.  A  broad  body-bandage 
of  swan's  down  calico,  or  flannel,  is  then  wound  round  the  vertical  bar,  so  aa 
to  get  a  good  hold  of  it,  and  then  carried  two  or  three  times  round  the  body. 
A  narrower  bandage  is  then  applied  to  the  tbigh  and  leg.  If  the  patient  is  to 
walk  about,  braces  of  strong  calico  must  be  flxed  to  the  chest-piece,  and  carried 
over  the  sboulders,  otherwise  the  splint  wiU  slip  down.  If  there  is  much 
flexion,  the  splint  may  be  bent  forwards  immediately  below  the  buttock  curve 
to  a  degree  a  little  less  than  that  of  the  limb,  which  may  be  aUowed  to  lie 
upon  it  with  the  knee  slightly  bent.  In  this  position  it  is  secured  by  a  few 
turns  of  bandage  round  the  thigh  and  leg.  In  a  few  days,  if  the  patient  be 
kept  on  bis  back,  the  weight  of  the  limb  will  have  extended  the  hip,  so 
that  the  whole  leg  is  uniformly  in  contact  with  the  splint,  which  may  then  be 
atrai^tened  a  httle  ;  and  this  is  repeated  until  the  flexion  is  corrected.    The 
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vertical  bar  must  never  be  bent  opposite  the  knee.  If  there  is  much  adduction, 
it  is  often  convenient  to  twist  the  vertical  bar,  so  that  its  anterior  aspect  looks 
veryslightlyontwardsfrom  below  the  buttock.  These  alterations  intheahapeof 
the  splint  must  be  carried  oat  by  the  Snigeon  himself  with  strong  iron  wrenches 
made  for  the  purpose.  A  little  experience  is  required  in  the  manipulation  of 
these  splinto,  but  the  necessary  skill  is  easily  acquired,  and  will  well  repay  the 
HuTgeou  for  the  trouble  involved  in  so  doing.  The  splint  must  be  worn  con- 
tinuously day  and  night  till  all  symptoms  have  subsided,  often  for  one  or  two 
years.  In  walking  with  crutches,  the  patient  is  raised  by  a  patten  on  the  foot 
of  the  sound  limb,  so  that  the  opposite  foot  does  not  touch  the  ground  (Fig. 
.'i85).  Should  suppuration  take  place,  Thomas's  splint  is  still  the  most  con- 
venient apparatus,  as  it  leaves  the  parts  uncovered  in  which  the  abscesses 
point.  One  great  advantage  in  Thomas's  splint,  is  that  nnder  the  supcrin- 
tendence  of  the  Surgeon,  any  common  biackamith  can  do  the  iron-work,  and 
any  saddler  the  padding,  and  it  is  thus  equally  available  for  country  or  city 
practice. 

A  very  ingenious  extending  apparatus  for  hip-joint  disease,  at  any  period  of 
its  development,  from  the  earliest  to  that  of  abscess,  has  been  invented  bh 
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Sayre  (see  Fig.  586).  By  means  of  this  apparatus,  extension  is  made  from 
the  thigh,  and  counter-extension  from  the  pelvis,  the  apparatus  being  lengthened 
by  a  rack  and  pinion  on  the  outer  bar.  It  prevents  the  necessity  of  confine- 
ment to  bed,  and  keeps  the  Umb  in  a  straight  position. 

After  all  acute  symptoms  have  disappeared,  the  joint  may  sometimes  be  con- 
veniently fixed  by  means  of  a  leather  splint,  the  starched  bandage,  or  the 
plaster-of -Paris  bandage.  Of  these  I  prefer  the  starched  bandage  as  being 
more  easily  applied.  The  hip  part  must  be  strengthened  with  a  piece  of  paste- 
board lined  with  calico,  sufiiciently  long  to  extend  down  the  whole  of  the  back 
of  the  thigh  to  below  the  knee,  so  as  to  support  that  joint  also,  and  the  spica 
bandage  must  be  applied  in  repeated  turns,  otherwise  the  apparatus  will  not  fix 
the  joint.  In  applying  this  or  any  other  apparatus,  it  is  often  necessaiy, 
especially  in  children,  to  administer  chloroform,  as  the  pain  occasioned  by  the 
necessary  movements  may  be  too  severe  to  be  borne  without  it. 

When  the  disease  has  from  the  first  been  sub-acute,  as  is  usually  the  case 
when  it  commences  in  the  head  of  the  femur,  the  same  treatment  must  be 
pursued,  but  it  may  not  be  necessary  at  any  time  to  confine  the  patient  to  bed, 
or  to  have  resort  to  weight  extension. 

The  constitutional  treatment  must  be  conducted  on  those  principles  already 
laid  down  in  the  chapter  on  diseases  of  joints  in  general. 
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White  of  Manchester,  in  1769,  was  the  first  to  propose,  and  Anthony  White, 
of  the  Westminster  Hospital,  in  1821,  was  the  first  to  perform,  excision  of  the 
head  of  the  femur.  This  he  did  on  a  boy  eight  years  old,  who  had  had  disease 
of  the  hip- joint  for  three  or  four  years,  and  in  whom  the  carious  head  of  the 
thigh-bone  rested  on  the  dorsum  ilii.  White  removed  the  head  and  trochanters 
of  the  bone,  and  the  patient  recovered  irom  the  operation,  dying  of  phthisis 
five  years  afterwards.  The  preparation  is  in  the  Museum  of  the  College  of 
Surgeons.  This  operation  was  repeated  by  Hewson  of  Dublin,  in  1823  ;  and 
then  seems  to  have  been  forgotten  in  Great  Britain  until  its  revival,  in  1845, 
by  Fergusson.  But  in  the  meanwhile  it  had  not  entirely  escaped  the  attention 
of  Continental  Surgeons.  Oppenheim,  in  1829,  and  Seutin,  in  1832,  excised 
the  head  of  the  femur  for  gun-shot  injury ;  and,  in  1842,  Textor  published  an 
essay  on  the  subject. 

OuMS  r«q,«irinff  Opsratioa. — Diseases  of  and  about  the  hip- joint  may,  so 
far  as  the  question  of  operation  is  concerned,  be  divided  into  two  great  classes 
— those  in  which  no  suppuration  takes  place,  however  acute  the  inflammation 
may  have  been  ;  and  those  in  which  abscess  forms. 

To  the  first  class  belong  those  cases  in  which  the  synovial  membrane  is 
primarily  affected  with  subsequent  implication  of  the  cartilages  and  ligaments. 
In  this  form  of  coxalgia,  the  patient  commonly  recovers  with  a  stiffened  or 
even  completely  ankylosed,  though  useful  and  straight  limb,  dislocation  of  the 
head  of  the  bone  not  having  occurred.  In  such  cases,  I  believe  that  excision 
is  never  needed  ;  at  least,  I  have  never  had  occasion  to  do  it,  nor  have  I  ever 
seen  a  case  that  seemed  to  me  to  justify  such  a  procedure. 

The  second  class  of  cases — ^those  in  which  abscess  forms — are  by  far  the 
most  numerous.    In  the  great  majority  of  these,  however,  the  head  of  the 
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femnr  is  the  part  primarily  affected,  and  in  these  recovery  wiU  take  place  even- 
toally,  under  properly  conducted  medico-surgical  treatment.  But  the  recovery 
in  such  cases  is  always  so  far  incomplete  that  the  limb  is  left  much  crippled, 
and  often  of  but  little  utility.  In  cases  of  this  kind,  after  years  of  suffering 
and  confinement  to  bed,  and  after  a  hard  struggle  for  existence,  we  find  the 
unfortunate  patient  left  eventually  with  a  limb  that  is  shortened  to  the  extent 
of  from  two  to  four  inches,  wasted  and  adducted,  with  a  projecting  deformed 
hip  seamed  with  cicatrices  ;  the  remains  of  the  head  of  the  femur  being  dis- 
located from  the  acetabulum,  and  adherent  to  the  dorsum  ilii  by  firm  ankylosis. 
The  limb  is  unable  to  support  the  body,  and  cannot  be  extended,  nor  can  the 
sole  of  the  foot  be  firmly  planted  on  the  ground  ;  but  the  leg  is  to  a  certain 
extent  useful  in  progression,  the  patient  using  it  as  a  kind  of  paddle  to  push 
himself  on  with,  as  he  limps  on  the  point  of  the  toes.  In  these  cases  it  is 
interesting  to  observe  how  nature  compensates  for  the  loss  of  all  abduction  and 
rotatory  power  in  the  hip  by  giving  an  extremely  increased  degree  of  mobility 
to  the  lumbar  vertebrad  ;  so  that  the  patient,  in  walking,  swings  the  pelvis 
from  these,  and  thus  in  a  great  degree  makes  up  for  the  loss  of  the  natural 
movements  in  the  ilio-femoral  articulation. 

But  though  recovery  takes  place  eventually  in  the  majority  of  cases  of 
coxalgia  that  have  advanced  even  to  suppuration,  yet  in  some — and  not  a  few — 
instances  the  patient's  constitution  becomes  unequal  to  the  drain  imposed 
upon  it,  and  &tal  hectic  eventually  supervenes.  This  is  the  direct  conse- 
quence of  the  wasting  and  exhausting  influence  of  the  long-continued  discharge 
of  pus  from  masses  of  carious  or  necrosed  bone,  too  extensive  or  too  deeply 
seaited  to  be  eliminated  by  natural  processes.  It  is  in  such  cases  as  these  that 
conservative  surgery  steps  in,  and  endeavours  to  save  the  patient's  life  by  the 
removal  of  the  morbid  cause  that  keeps  up  the  discharge  which  is  wasting  it 
away.  The  object  here  is  simply  to  save  life  by  the  removal  of  diseased  bone. 
For  the  same  reason — the  preservation  of  life  from  hectic — that  the  Surgeon 
amputates  in  an  extreme  case  of  snppurating  disorganization  of  the  knee-joint, 
he  excises  in  an  extreme  case  of  disorganization  of  the  osseous  structures  that 
enter  into  the  formation  of  the  hip- joint :  amputation  is  here  too  formidable  a 
proceeding  to  be  undertaken,  and  yet  the  removal  of  the  diseased  bone,  the 
irritation  and  suppuration  from  which  are  rapidly  destroying  the  patient,  is  an 
imperative  necessity. 

FemonJ  oozalgia  is  the  form  of  the  disease  that  is  most  benefited 
by  operation.  In  severe  cases  of  this  variety,  the  upper  epiphysis  of  the 
thigh-bone  will  be  found  lying  in  a  state  of  caries  on  the  dorsum  ilii,  in 
a  Buppnrating  cavity,  with  sinuses  leading  down  to  it.  The  pelvic  bones 
are  sound ;  the  acetabulum  is  filled  by  fibrous  tissue,  though  possibly 
it  may  be  slightly  roughened  and  necrosed  at  one  lip.  The  soft  structures 
in  the  gluteal  region  are  thinned  and  wasted ;  the  limb  is  shortened  and 
adducted.  In  such  cases  as  these,  the  patient  will  probably  perish  if  left  to 
the  unaided  efforts  of  nature  ;  or  if  he  recover,  afi^er  years  of  suffering,  it  will 
i>e  with  a  limb  shortened,  deformed,  and  but  little  useful.  Resection,  being 
limited  to  the  upper  end  of  the  thigh-bone,  or  at  most  to  the  roughened  lip  of 
the  acetabulum  as  well,  is  an  easy  operation,  removes  the  cause  of  the  wasting 
discharges  and  hectic,  and  in  no  way  increases  the  already  existing  shortening, 
as  it  is  limited  to  that  portion  of  diseased  bone  which  is  already  lying  above 
and  behind  the  acetabulum,  and  which  is  affected  by  caries  of  too  extensive 
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and  deep-seated  a  character  to  disintegrate  and  cromble  away  in  the  discharges, 
80  that  a  natural  core  without  operation  could  take  place. 

When  once  suppuration  has  taken  place  within  the  capsule  of  the  joint,  the 
sooner  the  pus  is  evacuated  the  better.  No  good  can  possibly  come  from  the 
retention  of  pus  in  the  joint.  It  leads  only  to  forther  disorganization  of  the 
articular  structures,  to  fresh  constitutional  irritation,  and  at  length  to  burst- 
ing of  the  capsule,  and  the  formation  of  large  extra-articular  abscesses.  To 
Annandale  we  are  indebted  for  having  put  this  practice  to  the  test  of  experi- 
ence, and  by  making  a  free  incision  into  the  posterior  part  of  the  joint  in 
conjunction  with  antiseptics,  and  good  drainage  obtaining  the  most  satisfac- 
tory results. 

It  is  only  in  very  acute  cases,  however,  that  this  treatment  can  be  practised  ; 
more  commonly  the  pus  forms  slowly,  and  is  not  recognized  till  it  forms  a 
considerable  extra-articular  abscess.  Such  abscesses  should  be  opened  early 
and  freely,  and,  if  possible,  with  antiseptic  precautions.  At  the  time  the 
abscess  is  opened  the  cavity  must  be  thoroughly  examined  with  the  finger  to 
search  for  sequestra,  and  to  ascertain  if  possible  the  situation  of  the  disease, 
the  position  and  size  of  the  opening  in  the  capsule,  and  the  condition  of  the 
head  of  the  bone. 

If  dislocation  have  taken  place,  and  the  limb  consequently  have  become  a 
good  deal  shortened  or  deformed,  being  perhaps  adducted  and  inverted  so  far 
as  to  be  twisted  over  the  other,  or  drawn  up  upon  the  abdomen,  much  may  be 
done  to  lessen  the  deformity  by  putting  the  patient  under  chloroform,  bringing^ 
down  the  limb,  and  fixing  it  by  a  proper  splint.  Ankylosis  in  a  good  position 
may  thus  be  sometimes  obtained,  and  the  patient's  condition  be  greatly  im- 
proved. It  is  a  question  whether  an  attempt  at  reduction  should  be  made  in 
these  cases  of  consecutive  dislocation,  as  it  is  very  rarely  that  it  would  prove 
permanently  successful,  the  acetabulum  being  either  filled  up,  or  the  head  of 
the  bone  so  diseased  and  lessened  in  size,  that  it  would  not  remain  in  its 
cavity  when  put  back.  Occasionally,  however,  reduction  may  be  successfully 
effected.  In  a  woman  under  my  care  at  the  Hospital,  with  spontaneous  dislo- 
cation of  the  hip  of  about  a  month's  duration,  reduction  was  effected  by  means 
of  the  pulleys,  and  the  head  of  the  bone  replaced  in  the  cotyloid  cavity,  where 
it  remained  for  some  weeks ;  becoming,  however,  displaced  again  in  conse- 
quence of  its  being  necessary  to  remove  a  bandage  that  was  applied,  as 
she  became  affected  with  inflammation  of  the  lungs,  and  could  not  bear 
its  pressure.  If  ankylosis  be  likely  to  occur,  the  Surgeon  must  endeavour  to 
secure  it  with  the  limb  in  a  straight  position  ;  otherwise  great  inconvenience 
to  the  patient  may  result,  especifdly  if  it  occur  in  the  position  represented  in 
Fig.  /)82.  After  a  stiff  joint  has  formed,  the  mobility  of  the  lumbar  vertebne, 
and  more  particularly  of  the  lumbo-sacral  articulation,  will  be  found  to  be 
greatly  increased  :  so  that  at  last  the  patient  will  walk  with  little  inconveni- 
ence, rotating  the  pelvis  on  them.  If  the  ankylosis  be  not  osseous,  but  the 
result  of  the  arthritic  form  of  the  disease,  and  especially  if  the  head  of  the 
bone  be  still  in  the  acetabulum,  the  limb  may  be  straightened  by  forcible 
extension  and  rotation  under  chloroform,  and  the  heel  thus  brought  to  the 
ground. 

Excision  of  the  head  of  the  femur  has  usually  been  done  in  advanced  cases 
of  the  disease  ;  but  Annandale,  Croft,  and  others,  advise  that  recourse  be  had 
to  it  in  the  earlier  stages.    In  those  cases  of  hip-disease  in  which  signs  of 
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Bappnratioti  are  pTesent,  thsy  recommend  that  an  antiseptic  exploratory  inciston 
be  made  into  the  joint,  and  the  head  of  the  femur  examined  ;^if  fonnd 
diseaaed,  it  ehonld  be  removed  by  sawing  through  its  neck.  Should  there  be 
osseonB  disease  beyond  this  in  the  acetabulum  or  in  the  femur,  it  must  be  cut 
away.  Annandale  is  led  to  recommend  early  operation  of  the  kind  mentioned 
in  those  cases  of  hip-disease  in  which  signs  of  suppuration  exist,  by  the  con- 
uderation  that  the  head  of  the  femnr  is  usually  carious  in  these  cases,  and  that 
its  early  removal  is  likely  to  check  the  ftuther  progress  of  the  disease,  and  to 
leave  the  patient  with  a  usefiil  and  movable  limb. 

Early  excision  is  required  also  in  those  cases  in  which  the  head  of  the  femur 
is  necrosed.  This  condition  is  not  easy  to  recognize  except  by  digital  ex- 
amination of  the  (articulation  from  the  wound  made  in  opening  the  abscess. 
It  may  be  suspected  to  be  present  when  the  symptoms  have  set  in  with  great 
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acuteness,  and  have  rapidiy  reached  the  stage  of  suppuration,  this  form  of 
hip-diaoaae  being  not  unfrequently  due  to  acute  osteomyelitis  of  the  epiphysis 
of  the  head  or  acnte  epiphysitis.  If  the  sequestrum  is  loose  it  may  be  removed 
in  some  cases  without  any  further  portion  of  the  bone.  If  it  ia  still 
attached,  the  neck  may  be  sawn  through,  and  the  head  alone  taken  away. 

When  dislocation  takes  place  early  before  the  head  has  been  extensively 
destroyed,  giTing  rise  to  very  marked  flexion,  adduction  and  rotation  inwards, 
excision  of  the  bone  is  often  the  only  means  by  which  the  limb  can  be 
brought  into  good  position,  and  iu  such  cases  it  may  be  undertaken  at  an 
early  period. 

In  the  Acctalnilar  Falvio  form  of  coxalgia,  the  ultimate  result  is,  I 
believe,  inevitably  fatal,  if  the  disease  be  allowed  to  run  it«  own  course  un- 
checked by  operation.  I.arge  portions  of  the  pelvic  bones  in  and  around  the 
acetabulum— such  as  the  tuber  and  ramus  of  the  ischium,  the  ramus  of  the 
pubes  and  the  dorsum  ilii— fall  into  a  state  of  necrosis  ;  the  cavity  becomea 
perforated  (Fig.  ."JS?)  ;  and  the  head  of  the  thigh-bone,  still  lying  in  it, 
becomes  denuded  of  its  cartilaginous  investment,  roughened  and  carious,  as 
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is  well  seen  in  the  annexed  drawing  (Fig.  588),  taken  from  a  patient  of 
mine  who  died  of  this  form  of  the  disease  ;  or  it  may  be  dislocated  in 
a  carious  state  on  to  the  dorsnm  iUi.  Large  abscesses,  intra-  as  well  as 
extra-pelvic,  form,  and  the  patient  dies  worn  out  by  hectic  ;  the  natural 
efforts  of  the  part  being  entirely  unavailing  to  separate  and  to  eliminate  such 
large  necrosed  masses,  deeply  lying,  and  covered  in  by  the  upper  end  of  the 
thigh-bone. 

Excision  is  imperatively  required  also  in  those  cases  in  which  the  acetabu- 
lum has  been  perforated  secondarily,  in  consequence  of  disease  commencing  in 
the  head  of  the  femur,  as  by  no  other  means  can  the  intra-pelvic  abscess 
which  results  be  efficiently  drained.  It  is  not  enough  then  to  remove  the 
head  of  the  femur  only  ;  the  bone  must  be  sawn  below  the  trochanter,  other* 
wise  the  upper  end  of  the  bone  will  still  interfere  with  drainage. 

&emoir«l  of  Diseased  Acetabulum  and  Pelvio  Bones. — Until  a  com- 
paratively recent  period,  Surgeons  feared  to  undertake  the  removal  of  large 
carious  and  necrosed  portions  of  the  pelvic  bones,  and  acetabular  disease  of  the 
hip-joint  was  accordingly  allowed  to  run  its  fatal  course  unchecked.  Hancock 
was  the  first  Surgeon  who  undertook  the  removal  of  large  portions  of  these  bones, 
and  since  then  the  operation  has  been  done  several  times  by  others.  In  no  case, 
has,  I  believe,  more  extensive  disease  been  removed  with  a  good  result  than  in 
a  girl  who  was  sent  to  me  many  years  ago  by  my  friend  Mr.  Tweed,  and  from 
whom  I  removed  the  upper  end  of  the  thigh-bone,  the  acetabulum,  the  rami  of 
the  pubcs  and  of  the  ischium,  a  portion  of  the  tuber  ischii,  and  part  of  the 
dorsum  ilii.  This  patient,  when  admitted  into  the  Hospital,  was  in  the  last 
stage  of  disease,  exhausted  by  constant  discharge,  and  must  inevitably  have 
speedily  sunk  had  no  effort  been  made  to  remove  the  cause  of  the  prostration. 
At  the  operation  she  was  so  exhausted  that  it  was  necessary  to  leave  her  on  the 
operating-table  for  some  hours  before  she  was  sufficiently  restored  to  bear 
moving  into  bed.  Nevertheless,  by  the  free  use  of  stimulants  and  nourishing 
food,  she  improved  rapidly  ;  and  when  she  recovered,  the  limb  presented  the 
appearance  in  the  drawing  (Fig.  589)  ;  it  was  straight,  shortened  about  two 
inches  ;  good  movement  existed  at  the  hip  ;  and  she  could  walk  with  much 
ease.  Constitutionally,  she  was  in  perfect  health,  and  has  continued  so  up  to 
the  time  when  she  was  last  seen,  about  fourteen  years  after  the  operation.  In 
three  other  oases  I  have  successfully  removed  large  portions  of  the  acetabulum 
and  of  the  contiguous  portions  of  the  ilium  and  ischium.  In  cases  such  as 
these,  the  result,  if  they  are  left  to  themselves,  must  inevitably  be  fatal. 
There  is  no  danger  of  laying  open  the  pelvic  cavity  during  the  removal  of 
these  masses  of  pelvic  bone  ;  for,  as  Hancock  has  shown,  during  the  progress 
of  the  disease  the  fasciae,  muscles,  &c.,  lining  the  pelvis,  become  so  thickened 
that  they  form  a  barrier  which  effectually  protects  the  pelvic  cavity. 

Xethods  of  Operating. — From  the  preceding  considerations,  it  will  be 
olJser^'ed  thilt  there  are  two  distinct  operations  practised  on  the  hip-joint. 
The  first  is  simple  resection  of  a  portion  of  the  upper  end  of  the  femur,  and 
the  second,  the  removal  of  more  or  less  of  the  acetabulum,  and  of  the  conti- 
guous pelvic  bones  as  well.  For  the  removal  of  the  upper  end  of  the  femur  only, 
the  following  plans  may  be  adopted.  The  operation  may,  in  most  cases,  be 
performed  bloodlessly  by  applying  the  india-rubber  tourniquet  in  the  same  way 
as  for  amputation  of  the  hip-joint  (Vol.  I.,  Fig.  9).  The  advantages  gained 
by  so  doing  are  very  great,  as  it  enables  the  Surgeon  to  ascertain  the  condition  of 
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tbe  trochanter  and  upper  end  of  the  femnr  with  p^reat  aocnracy.  The  patient  IB 
then  placed  on  the  sound  side.  If  the  disease  be  femoral,  the  gluteal  region  per- 
forated with  siauses,  and  the  soft  parte  thinned,  the  head  of  the  bone  lying  dislo- 
cated on  the  doiBura  illii,  it  enfficea  to  paaa  a  director  down  one  of  the  chief 
sinnaes  leading  to  the  carious  bone,  and  to  slit  this  up.  If,  however,  the  bone 
be  more  thicki;  covered,  and  be  not  easily  reached  with  the  probe,  and  if  the 
flinuses  open  on  the  thigh  at  some  considerable  distance  from  the  seat  of 
diaeaee,  then  a  X'^^i^P^  incision  should  be  made  over  tbe  upper  end  of  the 
thigh-bone,  so  as  to  expose  it  (Fig.  590).  The  limb  should  now  be  adducted, 
rotated  inwards,  and  pushed  upwards  by  an  assistant,  and  the  soft  stmctnres 
separated  by  a  probe-pointed  knife  from  around  the  upper  end  of  the  hone,  so 
that  the  whole  amount  of  disease  may  come  into  view.    The  upper  end  of  the 


femur  it  then  cut  off  with  a  saw,  the  soft  parts  around  being  protected,  if 
necenary,  by  means  of  retractors. 

There  is  one  practical  question  with  regard  to  the  amount  of  the  upper  end 
of  the  thigh-bone  to  be  removed,  which  re<iuires  consideration ;  and  that  is, 
Should  the  bone  be  sawTi  through  below  the  great  trochanter,  or  through  the 
neck  only,  leaving  the  trochanter  ?  The  practice  should,  I  think,  differ 
according  to  the  nature  of  the  disease,  if  this  be  femoral,  it  is  best  to  take 
away  the  great  trochanter,  aa  the  caries  has  generally  reached  its  caacellons 
structure,  or  it  may  be  infiltrated  with  tubercle.  But  if  the  disease  be  aceta- 
bular, and  the  pelvic  bon«  be  the  parts  most  extensively  and  deeply  affected, 
it  will  suffice  to  remove  the  head  only,  leaving  the  trochanter,  which  is  not 
affected  in  these  cases.    After  removing  the  head  of  the  bone,  the  upper  end 
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shonid  be  examined,  and  any  carious  parts  gouged  out.  The  acetabulum  must 
then  be  examined,  and  any  rough  or  necrosed  bone  lying  at  its  edge  should  be 
gouged  away. 

In  cases  in  which  the  situation  and  extent  of  the  sinuses  leave  the  Surgeon 
a  free  choice  for  the  situation  of  his  incision,  the  plan  recommended  by  Sayre 
will  be  found  to  give  excellent  results.  A  semilunar  incision  is  made  with  its 
concavity  forwards,  commencing  above  the  trochanter  major  midway  between 
it  and  the  crest  of  the  ilium  and  carried  downwards  behind  the  bone.  The 
first  incision  must  go  directly  down  to  the  bone  through  the  periosteum. 
The  soft  parts  are  then  pulled  forwards,  and  the  periosteum  divided  by  means 
of  a  small  but  strong  curved  bistoury  as  &r  as  possible  round  the  bone  below 
the  trochanter,  in  a  direction  at  right  angles  to  the  lower  part  of  the  first 
incision.  The  Surgeon  then  peels  the  periosteum  with  the  muscles  attached  tx) 
the  trochanter  off  the  bone  with  a  strong  periosteal  elevator.  The  joint  is  then 
thoroughly  opened,  and  the  head  of  the  bone  turned  out  by  which  the 
periosteum  is  peeled  off  from  the  inner  side ;  lastly,  the  bone  is  sawn  through 
above  the  trochanter  minor.  By  saving  the  periosteum,  Sayre  states  that  he 
obtains  more  perfect  repair  with  less  shortening,  and  a  stronger  and  more 
movable  joint. 

In  some  cases  the  head  of  the  femur  may  be  very  conveniently  excised  bj 
an  anterior  incision,  as  reconmiended  by  R.  W.  Parker.  The  incision  should 
be  carried  through  the  interval  between  the  Tensor  vaginsd  femoris  and 
the  Sartorius.  The  finger  being  introduced  into  the  wound  passes  directly 
backwards  past  the  anterior  border  of  the  gluteus  medius  and  gluteus 
minimus,  and  external  to  the  head  of  the  rectus,  and  thus  reaches  the  neck  (.»f 
the  femur.  As  this  is  the  direction  taken  by  the  abscess  in  a  large  proportion 
of  cases,  no  cutting  is  required  after  the  interval  between  the  sartorius  and  the 
tensor  vaginae  has  been  opened.  The  neck  of  the  bone  may  then  be  sawn 
through  with  an  Adams's  saw  (Fig.  598),  and  the  head  removed  with  seques- 
trum forceps.  This  method  is  adapted  to  those  cases  only  in  which  the  hei)d 
of  the  bone  is  alone  diseased,  and  it  is  not  necessary  to  remove  the  trochanter, 
and  more  especially  to  those  in  which  an  abscess  is  pointing  in  the  situation 
of  the  incision.  Experience  has  shown  that  the  wound  drains  fairly  well  in 
most  cases,  but  should  there  be  any  accumulation  of  discharges,  an  opening  can 
be  made  behind  and  a  drainage-tube  inserted,  the  anterior  wound  being  aIlowr>d 
to  close.  No  muscles  or  other  important  structures  are  divided  in  the  opera- 
tion. It  should  never  be  attempted  when  the  acetabulum  is  perforated,  as  it 
does  not  provide  efficient  drainage  for  an  intra-pelvic  abscess,  and  it  is  not 
advisable  when  the  head  is  considerably  displaced  backwards  on  the  dorsum  ilii. 

In  sawing  the  bone  in  excision  of  the  hip  the  ingenious  instroment  invented 
by  Oowan  of  Guy's  Hospital  will  be  found  very  useful  in  some  cases  (Fig.  591  )• 

In  the  acetabular  form  of  the  disease,  where  large  portions  of  the  pekic 
bones  require  removal,  the  early  stages  of  the  operation  require  to  be  con- 
ducted in  the  way  just  described ;  the  incisions,  however,  being  made  men? 
freely,  but  not  carried  so  far  forwards  as  to  endanger  the  anterior  cmiEl,  or  so 
&r  back  as  to  wound  the  sciatic  nerve.  After  the  removal  of  the  head  of  the 
thigh-bone,  all  loose  necrosed  pieces  are  to  be  taken  out,  and  then,  by  means 
of  ordinary  cutting  or  gonge«foroeps,  the  acetabulum  and  other  carious  osseous 
structures  are  cut  away  piecemeal.  Those  portions  of  bone  which  ha^'e 
necrosed  are  usually  lying  loose,  or  else  may  generally  be  readily  sepanteJ 
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by  the  finger,  or  by  the  handle  of  a  scalpel,  from  the  subjacent  soft  atructares ; 
and  the  muscles  and  faacise  liuing  the  pelvic  bones,  being  thickened  and  infil- 
trated with  inflammatory  prodncts,  effectually  protect  the  contained  parts  from 
all  injury. 

Excision  of  the  hip  shonid  be  performed  with  antiseptic  precautions  when 


poflsible.  If  foul  sinuses  exist  these  may  be  scraped  with  a  sharp  spoon,  and 
cleaned  with  a  small  sponge  dipped  in  a  solution  of  chloride  of  zinc,  and  held 
iu  a  pair  of  sinus  forceps.  Some  simple  antiseptic  dressing  may  then  be 
applied,  and  the  limb  fixed  with  a  long  splint. 

Pergusson  recommends  that  the  extension  shonid  be  made  from  the  opposite 
thigh,  round  the  upper  part  of  which  a  socket  is  fixed,  to  which  the  baud  is 
attached  (Fig.  592).  Much  advantage  will  be  derived  from  the  use  of  the 
bracketed  thigh-splint,  from  which  extension  may  be  made  by  means  of  a 
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weight.  When  the  wonnd  has  partly  healed,  if  the  situation  of  the  incision 
allows  of  it,  a  Thomas's  hip-splint  may  be  applied  and  the  patient  allowed  to 
move  about. 

XMWlta. — The  resolt  of  excision  of  the  hip- joint  has  to  be  considered  from 
two  points  of  view  : — 1.  As  to  the  Mortality  immediately  referable  to  the  opera- 
tion ;  and  2.  As  to  the  Utility  of  the  Limb  that  is  left  after  its  performance. 

Mortality  after  the  Operation. — Sayre  of  New  York,  in  1860,  collected  the 
sUtistics  of  109  cases  ;  of  these,  recovery  took  place  in  71,  86  died,  and  in 
two  the  result  is  noted  as  being  unsatisfactory.    Leisrink  of  Hamburg  has 
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pnblished  in  the  Arehiv  filr  Klinischs  Chirurgie  (1870)  the  Btatistics  of  176 
cases.  In  24  of  these,  or  13*6  per  cent.,  death  occnired  from  intercorrent 
diseases — ^mostly  pyasmia  (11)  and  septicemia  (2).  Fourteen  patients,  or  8 
per  cent.,  died  within  a  fortnight  from  exhaustion ;  14  others  died  between 
this  time  and  the  end  of  the  first  month — ^most  from  exhaustion,  one  from 
amyloid  disease,  and  two  from  phthisis.  From  the  beginning  of  the  second 
month  to  the  end  of  the  year  after  the  operation  there  were  27  deaths,  or  15'3 
per  cent. ;  while  nine  died  in  the  course  of  two  or  more  years,  of  phthisis  and 
other  diseases.  Leisrink  states  that  in  176  cases  of  excision  of  the  hip,  there 
were  altogether  98  deaths.  Of  this  apparently  high  mortality,  however,  only 
about  one  half,  or  26  per  cent,  of  the  whole  cases,  can  be  ascribed  to  the 
operation  itself,  or  to  the  intercurrence  of  pyasmia  and  other  diseases  which 
are  liable  to  attend  operative  procedures.  The  other  half  of  the  deaths  were 
produced  by  extension  of  the  disease,  by  diarrhoea,  or  by  phthisis  or  other 
disease  of  internal  organs — probably  in  many  instances  existing  at  the  time 
when  the  operation  was  performed. 

The  mortality  following  the  operation  appears  to  have  been  much  lower  in 
England  and  America  than  in  France  and  Germany.  In  1881  Croft  published 
the  statistics  of  45  cases  operated  on  by  himself;  of  these  19  recovered, 
18  died,  and  8  were  still  under  treatment  at  the  time  of  the  report.  Of  the 
40  per  cent,  of  deaths,  15'6  died  directly  from  the  operation,  18'4  from  some 
form  of  tubercular  disease,  6*6  from  albuminoid  disease,  and  4*4  from  causes 
unconnected  with  the  joint-affection.  Of  203  cases  of  excision  collected  by 
the  committee  of  the  Clinical  Society,  29,  or  13*7  per  cent,  died  directly  &t»n 
the  operation. 

The  result  of  my  own  experience  is,  that  the  mortality  directly  referable  to 
the  operation  itself  is  but  small.  Excision  of  the  head  of  the  thigh-bone  or  of 
the  hip-joint  stands  in  a  different  position  from  similar  operations  practised  on 
other  joints.  The  Surgeon  excises  the  elbow,  shoulder,  or  ankle,  in  order  to 
restore  an  useftil  limb  to  the  patient.  Excision  of  these  joints  is  a  substitute 
for  the  loss  of  the  limb  by  amputation — ^not,  as  in  the  case  of  the  hip,  to 
prevent  the  almost  inevitable  loss  of  the  life  of  the  patient  by  continuance  of 
hectic. 

2.  In  estimating  the  utility  of  the  limb  hftc^lsr  the  excision  of  the  h^^-joini^  we 
must  compare  it  with  the  kind  of  member  that  would  be  left  in  the  event  of 
the  patient  surviving  sufficiently  long  for  a  natural  cure  to  result.  It  would 
be  manifestly  absurd  to  compare  a  limb  which  had  become  seriously  crippled, 
withered,  diseased,  and  shortened,  before  any  operation  was  onderteken,  with 
one  in  which  no  morbid  process  had  ever  taken  place.  So  also  would  it  be 
unjust  to  compare  it  with  the  state  of  a  limb  left  after  a  slight  attack  of 
coxalgia,  in  which  operation  could  never  have  become  necessary,  nor  have 
been  contemplated.  But,  on  comparing  the  results  of  cases  operated  on  with 
those  of  cases  which  recover  spontaneously,  after  caries  and  destructive  disin- 
tegration of  the  upper  epiphysis  of  the  thigh-bone  have  existed  for  years,  wc 
shall  find  that  the  balance  is  by  no  means  against  those  in  which  excision  has 
been  done.  As  I  do  not  consider  the  operation  necessary  in  cases  of  arthritic 
coaxalgia,  I  do  not  compare  the  result  of  these  cases  with  that  of  those  operated 
on,  but  confine  myself  entirely  to  those  in  which  there  has  been  destructive 
bone-disease.  In  those  rare  cases  of  this  description,  when,  after  yean  of  pro- 
longed suffering,  recovery  is  at  last  accomplished  by  natund  means,  the  limb 
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left  is  more  or  leas  completely  ankjloaed  at  the  hip,  wasted,  shortened  to  the 
extent  of  two  to  four  inches,  partially  flexed  upon  the  peh-oB,  addncted,  with 
the  knee  poesibly  stiffened,  semiflexed  and  advanced  ;  the  patient  is  jnst  able 
to  pat  the  toes  to  the  ground,  without  the  power  of  bearing  npon  or  rotating  the 
limb,  bnt,  when  he  wishes  to  tnm,  twisting  the  whole  pelvis  by  the  aid  of  the 
greatly  increased  mobility  of  the  lumbar  spine. 

After  saccessfnl  excision,  the  resnlt  is  much  more  eatigfactory,  as  may  be 
seen  in  Fig.  589.   The  principal  abnormal  appearance  in  the  limb  is  its  shorten- 
ing, to  the  extent  nsnally  of  from  two  to  three  inches — to  the  extent,  indeed, 
to  whi<^  the  pre-existing  disorganization  and  dislocation  of  the  head  of  the 
bone  had  previonsly  reduced   it.     It  is  well-nourished,  straight,  flrm,  and 
admits  of  easy  and  rapid  pn^^res- 
sion.    The  ankylosis  is  flbrons, 
not  osaeous.    The  patient  is  thus 
enabled  to  flex  the  thigh  on  the 
pelvis,  and  to  addnct  it;    but, 
just  as  in  cases  that  have  ander- 
Rone  a  natural  cure,  the  power  of 
external  rotation  and  of  abduction 
is  lost,  the  mobility  of  the  lumbar 
spine  compensating  for  the  loss 
of  these  movements. 

D18BA6E  OF  THE  Great 
Trochantee  occasionally  occurs 
with  abecesB  in  the  upper  and 
outer  port  of  the  thigh,  at  Sist 
sight  closely  resembling  hip- 
disease  ;  but  a  little  careful 
examination  with  the  probe  and 
by  manipulation  of  the  limb,  will 
soon  convince  the  Surgeon  that 
the  joint  is  free  from  disease, 

and    that    the   morbid   process  is        Fig.  MS,— IncJaloii«Ii>»lngtheORaETroc)i«itfrr<.rthe 

limited  to  the   trochanter,    and  TppiiS'to^ndirrlpe^ro.bSlSEi.':''  ""^ 

possibly  the  root  of    the    neck 

of  the  thigh-bone.  Disease  of  the  trochanter  is  more  common  in  children, 
but  is  occasionally  met  with  in  adnlta.  The  most  common  pathological 
condition  met  with  is  necrosis  either  central  or  superficial.  In  children  this 
may  be  the  resolt  of  injury  or  of  acute  idiopathic  osteomyelitis  of  the  epi- 
physis of  the  trochanter.  Tubercular  caries  sometimes  occurs  also  in  tiiis 
epiphysis  just  as  in  that  of  the  head  of  the  bone.  In  these  cases  the  limb 
shcmld  be  made  bloodless,  and  the  trochanter  freely  exposed  by  a  curved  in- 
cision (Fig.  508).  Sequestra  may  then  be  removed,  or  the  diseased  osseous 
Btroctures  gouged  away.  In  such  operations  I  have  not  only  successfully 
removed  the  greater  part  of  the  trochanter,  but  have  scooped  out  even  a 
portion  of  the  interior  of  the  carious  neck  of  the  thigh-bone  at  ite  trochan- 
teric end  ;  thus  preventing  the  inevitable  disorganization  of  the  hip-joint 
which  would  have  resulted  if  the  diseased  bone  had  been  allowed  to  remain  in 
close  proximity  to  the  articulation.  In  this  operation  the  Surgeon  neccss^ly 
cornea  into  very  close  proximity  with  the  capsule  of  the  joint ;  and  unless 
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greafc  care  be  taken  this  may  be  opened,  and  thns  the  very  mischief  induced 
which  the  operation  is  undertaken  to  prevent.  Should  the  disease  be  found 
to  be  so  extensive  that  it  becomes  necessary  to  excise  the  joint,  it  can  be 
easily  done  without  extending  the  incision. 

Amputation  in  Cases  op  Disease  of  the  Hip-Joint. — The  question  of 
amputation  in  cases  of  disease  of  the  hip-joint  is  one  that  must  often  have 
presented  itself  to  the  Surgeon  when  he  has  contemplated  the  shortened, 
wasted,  and  deformed  member  that  is  frequently  left  after  the  more  advanced 
forms  of  the  disease,  and  which  can  never  be  rendered  useful  as  a  basis 
of  support  to  the  body  by  any  mechanical  contrivance,  however  skilfully 
designed,  but  must  always  remain  not  only  a  useless  but  a  cumbrous 
appendage. 

It  appears  to  me  that  in  the  more  advanced  chronic  cases  of  hip-joint 
disease,  this  operation  is  justifiable,  and,  indeed,  is  to  be  advocated  in  certain 
circumstances.    These  are  as  foUow  : — 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 
if  any  portion  of  the  pelvic  bones  be  attacked,  it  be  to  so  limited  an  extent  as 
to  be  readily  removable  by  the  gouge,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient's  health  be  too  low  to  bear  this,  or  if  the  limb  be 
so  shortened,  atrophied,  and  deformed  by  long  disuse  as  to  be  incapable  of 
furnishing  proper  support  to  the  patient,  then  amputation  at  the  hip- joint 
would,  I  think,  be  a  proper  procedure.  I  do  not  think  that  the  mere  des- 
truction of  the  cartilaginous  lining  of  the  acetabulum  should  militate  against 
the  performance  of  the  operation  :  for  we  constantly  see  in  hip-joint  disease 
when  the  head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip- 
joint  for  accident  or  ordinary  disease,  that  the  acetabulum  fills  up  with  a  dense 
fibroid  mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the 
pelvic  bones  be  so  fieir  diseased  that  the  necrosed  or  carious  part  does  not  admit 
of  removal,  then  necessarily  amputation  would  not  be  justifiable. 

2.  When  the  disease  involves  the  shaft  of  the  femur,  which  may  be  necrosed, 
or  atrophied  to  such  an  extent  as  not  to  leave  a  sound  limb  af  tear  the  removal 
of  the  upper  epiphysis,  amputation  would  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a  useftd  result  to  the  patient,  the  limb  being  left  short, 
weak,  loose,  and  oedematous. 

4.  In  a  few  cases  amputation  has  been  successfully  performed  when,  after 
excision,  the  discharge  from  the  sinuses  had  continued  and  albuminoid  degene- 
ration of  the  viscera  had  set  in.  Cases  have  been  recorded  by  Marshall  and 
Barwell,  in  which,  after  the  operation,  the  size  of  the  enlarged  viscera  sensibly 
diminished,  and  the  general  health  greatly  improved. 

5.  Excision  of  the  hip  is  occasionally  followed  by  oeteo-myelitis  of  the  femur, 
and  acute  necrosis  of  the  shaft.  Should  the  patient  survive  till  the  process 
becomes  chronic,  amputation  aflbrds  the  only  chance  of  life.  The  operation 
was  successfully  performed  under  these  circumstanoes  a  few  years  ago  in 
University  CoU^e  Hospital. 

AinCTIiOaiB  OF  TBM  HZP-JOXNT. 

Ankylosis  of  the  HijhJaint^  foUowmg  its  inflammation,  differs  in  its  d^^rse 
of  completeness  and  in  the  position  of  the  limb.    Thus,  it  may  be  fibrous  or 
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osseous  ;  or  the  limb  in  either  of  these  cases  may  be  straight,  or  more  or  less 
flexed  on  the  abdomen  or  addacted. 

The  most  important  point  in  all  these  cases  is  the  direction  of  the  limb.  If 
that  be  straight,  but  little  treatment  is  required,  or  indeed  possible.  When 
the  head  of  the  bone  is  completely  ankylosed  with  the  limb  in  this  direction, 
the  osseous  structures  of  the  head  of  the  femur  and  of  the  acetabulum 
being  fused  together,  absolutely  nothing  can  be  done  to  improve  the  patient's 
condition.  The  lumbar  spine  will  acquire  increased  mobility,  especially  in 
a  rotatory  direction,  and  the  patient  will  stand  and  walk  with  ease.  The 
chief  difficulty  arising  from  the  position  of  the  limb  will  occur  in  mounting 
stairs  and  in  sitting. 

If,  however,  the  ankylosis  be  not  complete,  but  fibrous,  even  though  the 
limb  be  straight,  the  freedom  of  movement  may  be  much  increased,  and  any 
faulty  direction  as  to  abduction  or  adduction  may  be  in  a  great  meafiure 
remedied,  by  douches.  Motion,  pressure,  or  even  forcible  movement,  and 
occasionally  by  the  subcutaneous  section  of  tense  bands  of  fascia,  or  of 
tendinous  and  muscular  structures  about  the  anterior  superior  spine  of  the 
ilium. 

If,  unf ortunately,  the  limb  have  become  ankylosed  in  the  flexed  or  angular 
position,  means  must  be  adopted  to  straighten  it ;  and  this  must  be  done 
whether  the  ankylosis  be  fibrous  or  osseous.  For  here  the  deformity  and 
inutility  of  the  limb  are  always  considerable ;  and  increasingly  so,  the  more 
the  ankylosis  approaches  to  a  right  angle. 

In  rectangular  ankylosis  of  the  hip,  the  foot  cannot  be  put  to  the  ground 


Fig.  «M.->AokyIo«i«  after  Hip-Jo^nt  Diseaiie : 
Flexion  of  Limb  on  relyls. 


Fig.  595.— AnkyloRis  after  Hijn-Jolnt  Disease: 
Cur>'atiire  of  Spine  in  placing  Foot  on  Grotmd. 


SO  long  as  the  spine  is  straight  (Fig.  594).  In  order  that  the  toe  should  touch 
the  ground,  it  becomes  necessary  that  the  body  be  bent  forward ;  and  the 
lumbar  spine  will  consequently  be  thrown  into  a  very  considerable  arch  with 
the  convexity  forwards  (Fig.  595). 

The  extent  of  the  angular  deformity  in  this  kind  of  ankylosis  can  always  be 
easily  measured  in  the  following  way.  If  the  patient  be  laid  flat  upon  his 
back,  so  that  the  lumbar  spine  touches  the  mattress  on  which  he  is  lying,  the 
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knee  will  be  raised  above  that  of  the  Bound  Hmb,  and  the  angle  formed  between 
the  thigh  and  trunk  will  be  at  once  very  perceptible.  But  if  the  knee  be 
depressed  so  as  to  be  brought  to  the  same  level  as  that  of  the  sound  limb,  then 
the  anterior  superior  spine  of  the  ilium  is  rotated  forwards,  and  the  lumbar 
spine  arched  forwards  to  an  extent  proportionate  to  the  angle  of  deformity. 

This  angular  ankylosis  of  the  hip-joint  requires  to  be  corrected,  and  the 
limb  to  be  brought  into  a  straight  position,  so  that,  even  if  it  be  shortened, 
the  patient  may,  by  means  of  a  high-heeled  boot,  rest  it  upon  the  ground,  and 
use  it  as  a  means  of  support  and  of  progression.  This  may  usually  be  effected 
without  much  difficulty,  when  the  ankylosis  is  fibrous,  by  forcible  extension 
under  chloroform,  the  limb  being  thus  often  brought  straight  at  once  without 
any  material  difficulty.  But  in  other  cases  this  cannot  be  done  by  simple 
extension,  resistance  being  offered  by  the  muscles  on  the  anterior  and  upper 
part  of  the  thigh.  In  such  circumstances,  those  that  offer  most  resistance 
must  be  divided  subcutaneously  ;  and  these  will  usually  be  found  to  be  the 
rectus,  tensor  vaginas  femoris,  pectineus,  and  gracilis.  After  the  limb  has,  in 
this  way,  been  straightened,  and  maintained  for  some  time  in  the  straight 
position  by  means  of  the  long  splint  or  weight  apparatus  or  Thomases 
splint,  means  may  be  adopted  by  passive  motion  and  frictions  to  restore 
the  mobility  of  the  joint. 

OpomtioB  fnr  Ommoiu  Angubur  Anlqrlosis. — When  osseous  ankylosia 
of  the  hip  has  occurred  in  the  flexed  position,  the  case  necessarily  becomes 
much  more  serious  ;  and  the  rectification  of  the  position  of  the  limb,  and  the 
restoration  of  its  mobility,  can  be  effected  only  by  surgical  operation. 

The  operation  by  which  these  objects  are  accomplished  consists  in  the 
division  of  the  Upper  Part  of  the  Femur ;  through  its  neck,  if  any  remains  of 
that  structure  still  exist,  or,  at  all  events,  above  the  trochanter  minor. 

The  first  operation  of  the  kind  was  performed  by  Rhea  Barton,  in  1826.  It 
was  done  in  the  case  of  a  sailor,  21  years  of  age,  who,  in  consequence  of  an 
injur}',  had  an  osseous  ankylosis  of  the  hip  in  a  nearly  rectan^rular  position. 
Barton,  according  to  Gross,  made  a  crucial  incision  over  and  down  to  the 
great  troclianter.  The  muscles  were  detached  and  turned  aside,  and  the  bone 
sawn  through,  the  great  trochanter  and  part  of  the  neck  of  the  femur  being 
divided  tranaversely.  Whether  a  simple  section  of  the  bone  was  made, 
or,  in  conformity  with  Bartends  usual  practice  in  ankylosis,  a  v-shaped  piece  of 
bone  was  removed,  I  know  not ;  for  on  this  point  American  authorities  differ. 
But  the  limb  was  brought  into  a  straight  position,  and  put  up  in  a  fracture- 
apparatus  for  twenty  days.  At  the  end  of  this  time,  passive  motion  was 
commenced,  and  at  the  end  of  four  months  the  patient  had  a  movable  false 
joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty  inches,  and  carry 
it  backwards  and  forwards  to  a  still  greater  extent.  The  case  was  therefore 
eminently  successful.  The  operation  appears,  however,  to  have  attracted  but 
little  notice,  and  to  have  been  but  rarely  followed  by  others.  It  is  true  that 
Barton  himself  operated  a  second  time  ;  and  that  Rodgers  of  New  York,  in 
1880,  did  so  successfully  on  a  man  47  years  old.  The  example  of  these  Ameri- 
can Surgeons  was  followed  in  Europe,  by  Tex  tor  in  1841,  and  by  ilaison- 
neuve  in  1847,  on  a  girl  of  18,  successfully.  Ross  (U.  S.  A.)  operated  in 
1857,  on  a  woman  of  23.  In  the  two  latter  cases  no  false  joint  was  made  ; 
but  the  bone,  afler  being  straightened,  united  again  by  callus.  In  March, 
1869, 1  performed  a  similar  operation  at  University  College  HospitaU  on  a  girl 
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of  16,  who  had  rectangular  osseooB  ankyloBis  of  the  right  hip-jouit.  The 
patient  made  a  Blow  bat  a  good  recovery  with  a  straight  and  useful  limb. 
There  was  no  attempt  at  the  formation  of  a  false  joint,  but  cooBoUdation  took 
place  at  the  line  of  section. 

The  operation,  having  a  double  object  in  view,  riz.,  the  rectification  of  the 
position  of   the  limb,  and  the  establighment  of  a  mobile  fbUe  joint  near 
to  the  obliterated  ilio-femoral  articulation,  was  thus 
shown  to  be  practicable  ;  yet  it  had  scarcely  taken  a 
place  in  surgi(il  literature  or  practice,  until  Sayre  of 
\ew  York,  in  1862,  by  performing  it  in  two  cases 
Bocceagfnlly,  brought  it  prominently  before  the  Pro-  ■ 
feasion,  and  thna  led  to  its  efltablishment  as  a  recog- 
nized operation  for  the  remedying  of  these  deformi- 
tiea.    Sayre  is  undoubtedly  entitled  to  the  great  merit 
of  having  eetabtished  the  operation  on  a  distinct 
principle.    His  object  was  twofold  ;  first,  to  go  a&cw« 
the  trochanter  minor  in  the  section  of  the  bone,  so 
as  h>  retain  the  attachment  of  the  psoas  and  iliacns 
muscles  to  the  shaft  for  the  purpose  of  flexion ;  and 
secondly,  by  cutting  ont  a  semicircnlar  piece  of  bone,  ?js.  sm.— uno  nr  section  in 
with  its  convexity  npwards,  and  then  ronnding  off     feiTirfHlp-T^nt! '"'*"'"' 
the  upper  end  of  the  lower  fragment,  more  nearly 
to  imitate  the  natural  shape  of  the  joint,  for  the  purposes  of  motion  and 
to  prevent   slipping  of  the  bones.     The  accompanying  Fig.   590,    shows 
the  situation  and  shape  of  Sayre's  section,  and  of  the  piece  of  bone  that  he 
removes.    The  section  of  the  bone  ia  effected  after  its  exposure,  by  means  of 
the  chain  saw ;  the  transverse  section  being  first  made,  the  convex  one  nest 
(Fig.  537). 

W.  Adams  has  devised  a  much  more  simple  operation,  having  in  view  the 
nme  objects.    Hie  plan  is  to  divide  the  neck  of  the  thigh-bone  mbeiifatuouali/ 


Rft.  »7.— A|'ptkatlonorClulaBawlnBa}Ti>'«Oi«ntlan. 

about  its  centre.  This  idea  he  put  in  practice  in  December,  1869,  when  he 
performed  the  first  subcutaneous  section  of  the  neck  of  the  femur  for  the  relief 
of  deformity  resulting  from  angnlar  ankylosis.  This  operation  is  done  as 
follows.  A  tenotome,  having  been  introduced  a  httle  above  the  top  of  the 
great  trochanter,  is  carried  straight  down  to  the  neck  of  the  femur,  dividing 
the  moscles  and  opening  the  capsule  freely.  The  knife  being  withdrawn,  s 
saw  of  this  size  (Fig.  598),  set  in  a  strong  handle,  is  passed  down  to 
the  bone,  which  is  cnt  through  ftom  before  backwards  (Fig,  599).    The 
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section  of  the  bone  takes  a  few  minutes,  and  is  as  much  an  act  of  filing  as 
of  sawing.  The  wound  is  then  closed  by  a  pad,  and  the  limb  brought  straight. 
Before  this  could  be  done  in  Adams's  first  case,  it  was  necessary  to  divide  the 
long  head  of  the  rectus,  the  adductor  longus,  and  the  tensor  vaginsd  femoris 
muscles.  In  performing  this  operation,  as  Adams  justly  observes,  it  is  of  great 
importance  for  the  Surgeon  to  bear  in  mind  the  altered  direction  of  the  shaft 
of  the  femur,  which  is  usually  adducted  as  well  as  flexed  forwards,  so  that  the 
division  of  the  neck  may  be  made  at  right  angles  to  the  axis  of  the  bone  and 
not  obliquely,  or  in  a  direction  more  or  less  parallel  to  the  shaft.  After  the 
operation  in  Adams's  first  case,  an  endeavour  was  made  by  passive  motion  to 
get  a  false  joint ;  but  this  being  unsuccessful,  the  attempt  was  abandoned, 
and  the  limb  allowed  to  ankylose  in  the  straight  position.    Since  this  case. 


Pig.  698. 


used  in  Adams's  Operation. 


Fig.  5P9.— Applicatioti  of  Saw  to  Neck  of  Tliigh-hone 
In  Adams's  Oiieration. 


the  operation  has  been  repeated  successfully  by  Adams  and  by  many  other 
Surgeons. 

Maunder  preferred  a  chisel  to  the  saw  in  practising  osteotomy  of  the  neck 
of  the  femur,  and  had  much  success  in  the  operation  so  performed. 

On  comparing  this  operation  with  those  which  had  preceded  it,  by  Barton, 
Sayre,  and  others,  there  can  be  no  doubt  of  its  superior  simplicity  and  safety ; 
and  although  it  is  perhaps  less  likely  to  be  followed  by  mobility  of  limb  than 
when  a  piece  of  bone  is  cut  out  by  Sayre's  method,  yet  it  must  be  admitted 
that  not  only  is  a  movable  false  joint  of  doubtAil  utility,  but  it  seems  to  have 
been  very  difficult  of  establishment,  so  great  is  the  tendency  to  bony  ankylosis 
after  these  sections. 

OroM-  or  Seisaor-togfod  IMbmilj  is  occasionally  met  with  as  the  result 


CROSS-LEGGED    DEFORMITY.  475 

of  ankjto«ie  of  the  hip-jointe.  (Fi^.  600),  which  Clement  Lucas  has  allowed 
me  to  take  ^m  one  of  his  cases  iUuBtrates  admirably  the  peculiar  poeitions 
aasomed  by  the  lower  extremities  in  this  remarkable  deformity.  Its  mode  of 
origin  is  somewhat  obscure.  The  \iew  to  which  Lucas  inclines  is  pro- 
bably the  ooirect  one,  viz.,  that  it  is  dne  to  a  gradual,  probably  unconscionsly 
developed  action  on  the  part  of  the  patient,  with  the  object  of  placing  the 
limbs  in  the  most  favoniable  positions  for  progiession.    One  leg  is  nsnally 


Ftg.  MC— Cro»l«gg«l  DttjtiDllj.    Locu'tcmM. 

affected  first — after  a  time  the  other  follows.  Progression  is  from  the  knees 
not  the  hips.  The  two  limbs  usually  become  equally  affected — but  in  a  case 
that  I  saw  with  Tyson,  of  Folkestone,  the  left  was  crossed  over  the  right, 
the  latter  being  nearly  straight.  Should  it  be  thought  desirable  to  attempt  to 
correct  this  deformity,  an  auEesthetic  should  be  given,  and  if  the  ankylosis  is 
not  perfect,  the  adhesions  most  be  broken  down  and  the  limbs  straightened. 
If  the  ankylosis  is  osseons,  the  neck  of  the  femur  on  either  side  must  be  cut 
across  with  saw  or  chisel,  and  the  limbs  brought  into  position. 


476    DISEASES  OF  SYNOVIAL  MEMBRANES,  AND  OF  MUSCLES. 


CHAPTER    LIII. 


DISEASES  OF  SYNOVIAL  MEMBRANES,  AND  OF  MUSCLES. 


DIBOASBe  OV  BXJBaB. 


The  bursas  which  natarallj  exist,  either  under  the  skin,  beneath  the  muscles 
and  h'gaments,  or  around  tendons,  are  subject  to  various  diseases.  These  sacs 
are  sometimes  developed  from  continued  friction  in  situations  where  thej  are 
not  naturaUy  met  with ;  thus,  for  instance,  bursas  have  been  found  at  the 
projecting  point  of  a  hump-back,  on  the  prominent  parts  of  club-feet,  or  at  the 
extremity  of  a  stump.    These  abnormal  bursas  also  may  become  diseased. 

Bitnatioiui  in  whieli  Butmb  exist. — Bursse  are  either  deep-seated  or 
subcutaneous.  The  deep  bursas  are  as  a  rule  more  perfectly  developed,  closely 
resembling  true  synovial  sacs,  and  in  many  places  communicating  with  the 
cavity  of  a  neighbouring  articulation.  The  subcutaneous  bursas,  situated  over 
prominent  bony  points,  appear  to  be  little  more  than  enlarged  areolar  spaces, 
and  are  in  most  places  acquired  after  birth  as  the  result  of  friction.  The  fol- 
lowing are  among  the  most  important  situations  of  the  bursas.  On  the  front 
of  the  neck,  according  to  Yemeuil,  there  are  three  bursas,  one  in  front  of  the 
pomum  Adami,  one  in  the  thyro-hyoid  space,  extending  to  the  under  surface  of 
the  hyoid  bone,  beneath  the  stemo-hyoid  muscles,  and  another  above  the 
hyoid  bone  between  the  genio-hyoid  and  genio-hyoglossus  muscle  of  the  oppo- 
site sides.  Beneath  the  deltoid  and  the  acromion  process  is  a  large  bursa, 
often  communicating  with  the  shoulder-joint.  In  the  neighbourhood  of  the 
elbow  are  a  large  subcutaneous  bursa  over  the  olecranon^  and  a  smaU  one 
between  the  biceps  tendon  and  the  boue  immediately  above  the  insertion  of 
the  muscle.  In  the  neighbourhood  of  the  hip  are  three  bursas  about  the 
great  trochanter,  a  large  one  between  it  and  the  gluteus  maximus,  and  two 
smaller  sacs  between  the  smaller  glutei  and  the  bone.  Another  bursa  of  con- 
siderable size  lies  over  the  tuberosity  of  the  ischium.  In  front  of  the  joint  is 
a  bursa  beneath  the  psoas  and  iliacus  muscles,  fr^uently  communicatiug  with 
the  cavity  of  the  articulation.  In  the  neighbourhood  of  the  knee  there  are 
two  bursas  in  front,  the  bursa  patellas  between  the  deep  fascia  and  the  bone, 
and  that  beneath  the  ligameutum  patellse,  between  it  and  the  upper  part  of 
the  tubercle  of  the  tibia.  Occasionally  the  upper  part  of  the  synovial  pouch  of 
the  knee,  is  shut  off  from  the  general  cavity  of  the  joint,  and  forms  a  separate 
bursa  beneath  the  extensors.  In  the  ham  there  is  a  large  bursa  between  the 
inner  condyle  of  the  femur  and  the  gastrocnemius  which  frequently  communi* 
cates  with  the  joint,  a  similar  smaller  bnrsa  on  the  outer  side,  another  l)etwcen 
the  biceps  tendon  and  the  external  lateral  ligament,  and  others  beneath  tlie  semi* 
membranosus,  the  popliteus,  and  the  sartorius,  gracilis  and  semitendinosus — 
between  these  muscles  and  the  bone.  At  the  heel  there  is  a  large  bursa  between 
the  tendo  Achillis  and  the  os  calcis.    The  above  bursas  are  all  well-developed  and 
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constantly  prefient,  and  are  those  most  liable  to  disease ;  but  in  addition  to  these 
a  number  of  less  perfectly  formed  subcutaneous  sacs  are  met  with  in  all  parts 
of  the  body.  The  most  important  of  these  are  in  the  following  situations  : — 
behind  the  angle  of  the  lower  jaw,  on  the  symphysis  of  the  chin ;  on  the  acromion, 
the  external  and  internal  condyles  of  the  humerus,  the  styloid  processes  of  the 
ulna  and  radius ;  on  the  dorsal  surface  of  the  metacarpo-phalangeal  articulations, 
and  on  the  dorsal  aspect  of  the  phalangeal  articulations ;  on  the  anterior  superior 
spine  of  the  ilium  ;  on  each  condyle  of  the  thigh-bone,  the  tuberosity  of  the 
tibia,  the  two  malleoli,  the  dorsal  aspect  of  the  toes,  and  on  the  plantar  aspect 
of  the  heads  of  the  first  and  fifth  metatarsal  bones. 

JKorlnd  Altaratioiui. — The  continued  irritation  of  burs®  by  the  pressure 
that  is  exercised  upon  them,  may  cause  them  to  infiame,  to  enlarge,  to  become 
thickened,  or  to  undergo  various  other  changes  in  structure.  This  enlargement  of 
the  burssd  in  particular  situations  is  often  connected  with  special  employments, 
by  which  continuous  and  severe  pressure  is  exercised  upon  certain  parts  of  the 
body ;  thus  frequent  kneeling  will  occasion  enlargement  of  the  bursa  patellae, 
hence  called ''housemaid's  knee ;" 
miners  are  occasionally  subject 
to  an  enlargement  of  the  bursa 
lying  over  the  olecranon,  hence 
called  •*  miner's  elbow "  (Pig. 
601)  ;  and  weavers  to  the  same 
condition  in  that  over  the  tuber- 
osity of  the  ischium,  giving  rise 
to  "weaver's  bottom." 

The  five  following  pathological 
conditions  may  occur  in  the  bursse 
in  any  part  of  the  body : — 

1.  The    bursa     may,     in    con-     Fig.  eoi.—Enlaiiged  Buim  oyer  Olecx«non— Miner's  Elbow. 

sequence  of   continued  pressure 

or  irritation,  become  simply  enlarged  and  filled  by  the  excessive  secretion  of 

a  clear  straw-coloured  serous  fluid. 

2.  Inflammation  may  take  place  in  the  bursa  with  or  without  previous 
enlargement.  The  inflammation  so  set  up  speedily  runs  on  to  suppuration  ; 
and  when  the  tumour  is  opened,  fluid,  consisting  of  an  admixture  of  the  bursal 
secretion  and  pus,  escapes.  The  bursa,  when  its  contents  have  suppurated, 
may  either  give  way  externally,  pointing  like  an  ordinary  abscess,  and  the 
integuments  covering  it  sloughing ;  or  the  pus  may  escape  subcutaneously 
beneath  the  deep  fascia,  and  form  a  widely  spreading  abscess  around  the 
part. 

8.  The  enlarged  bursa  may  contain  a  dark  fluid,  usually  of  a  brownish 
colour,  with  a  large  number  of  small  flattened  elongated  bodies  of  about  the 
size  of  grains  of  rice  or  of  melon-seeds,  floating  in  it.  These  bodies  are  of 
a  fibroid  structure,  and  their  mode  of  origin  is  not  certain.  They  have  been 
supposed  to  be  formed  in  some  cases  by  a  fibrinous  exudation  into  the  cavity 
of  the  bursa,  their  peculiar  form  being  the  result  of  the  movement  of  the  part. 
In  other  cases  they  have  been  supposed  to  arise  from  villous  growths  similar 
to  those  observed  in  the  synovial  membranes  of  joints.  That  they  may  be 
formed  from  extravasated  blood  also  seems  probable  from  the  fact  that  S.  6. 
Shattock  has  discovered  crystals  of  hasmatoidin  in  some  of  the  specimens  in 
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the  mnseam  of  UniverBity  College.    The  fluid  is  sometimes  found  to  contain 
cholesterine. 

4.  The  wall  of  the  bursa  may  gradually  become  thickened  by  a  growth  of 
dense  fibroid  tissue,  until  the  tumour  becomes  perfectly  solid,  or  at  most 
contains  but  a  small  cavity  with  a  little  serous  fluid  in  its  centre.  The  section 
of  a  bursa  thus  solidified  presents  a  laminated  or  foliated  appearance. 

5.  Occasionally  in  gout,  bursse  may  become  the  seat  of  a  deposit  of  urate  of 
soda.    This  is  most  commonly  met  with  in  the  bursa  over  the  olecranon. 

The  symptoms  of  the  diseases  of  bursae  in  general  will  be  best  studied  by 
considering  them  as  they  occur  in  the  bursa  patellae,  which,  from  its  exposed 
situation,  and  its  liability  to  injury,  render  it  more  prone  to  become  diseased 
than  any  other  similar  structure  in  the  body.  I  shall  therefore  first  describe 
the  symptoms  and  treatment  of  that  bursa,  and  subsequently  briefly  allude  to 
the  similar  morbid  conditions  in  some  of  those  situated  in  other  parts. 

Diseases  op  the  Buhsa  Patella. — The  various  affections  to  which  the 
bursa  is  liable,  may  be  divided  into  two  classes  :  1.  Inflammatory  affections  ; 
and  2.  Enlargements,  of  a  fluid  or  of  a  solid  character. 

1.  Tnflammatory  Affections.— This  bursa  is  fi*equently  the  seat  of 
Simple  Inflammation,  Undue  pressure  in  kneeling  upon  a  hard,  irregular, 
and  cold  surface,  such  as  stone,  is  likely  to  excite  inflanmiation  :  hence  its 
frequency  in  housemaids,  whose  occupation  obliges  them  to  kneel  a  great  deal 
on  floors  and  stone  steps  ;  and  hence,  also,  the  common  title  of  '^  housemaid's 
knee,^'  given  to  this  and  to  many  other  affections  of  this  bursa.  But  this 
disease,  although  frequent  among  housemaids,  is  not  limited  to  them  ;  for  it 
occurs  in  females  following  other  occupations,  and  in  men  as  well  as  in 
women. 

In  simple  inflammation,  however  occasioned,  the  bursa  becomes  rather  sud- 
denly swollen,  tense,  red,  and  hot,  with  some  fluctuation  deeply  under  the 
integuments.  The  swelling,  heat,  fluctuation,  and  redness  of  a  dusky  colour, 
all  situated  in  front  of  the  patella,  point  out  the  nature  of  the  affection. 

The  Treatment  of  this  inflanmiation  is  simple  enough.  Leeches,  followed 
by  evaporating  lotions,  and  keeping  the  patient  at  rest,  are  the  means  to  be 
employed.  Under  this  treatment,  the  disease  will  frequently  undergo  resoln* 
tion  in  the  course  of  a  few  days.  It  may,  however,  go  on  to  suppuration, 
and  in  rare  cases,  to  disease  of  the  patella  itself,  or  sloughing  of  the  bursa. 

Suppuration  of  the  Bursa  occurs  in  perhaps  the  majority  of  cases  of  acute 
inflammation.  This  is  a  matter  of  great  consequence  ;  because  the  accumula- 
tion of  pus,  being  of  large  size,  and  tending  to  diffuse  itself  around  the  knee- 
joint,  is  liable  to  be  mistaken  for  abscess  in  that  articulation.  Sometimes  it 
will  point,  and  the  pus  discharge  itself  externally  in  the  usual  manner  ;  but 
very  generally  it  gives  way  snbcutaneously,  invariably  to  the  outer  side  of  the 
sac,  and  its  contents  speedily  diffuse  themselves  widely  around  the  joint  beneath 
the  fascia  lata. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patellse,  the  abscess  commences  by  a  superficial  swelling  and  inflam- 
mation in  front  of  the  knee,  which,  after  a  time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  especially  on  the  outer 
one,  nearly  as  fer,  perhaps,  as  the  ham-strings.  There  will  have  been  none  of 
the  signs  indicative  of  acute  arthritis  accompanying  the  formation  of  this  large 
abscess  ;  no  startings  of  the  limb,  no  laxity  or  pain  in  moving  the  articulation. 
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no  grating  of  the  articular  ends ;  and  little  if  any  constitutional  disturbance. 
The  movements  of  flexion  and  extension  of  the  joint  are  free  up  to  a  certain 
point,  where  they  are  checked  by  the  mechanical  obstacle  of  the  purulent 
accumulation.  But  the  most  important  diagnostic  sign  is  the  relation  of  the 
abscess  to  the  patella.  In  a  suppurating  bursa,  the  patella  is  invisible,  being 
covered  by  the  fluctuating  swelling  ;  in  effusion,  whether  synovial  or  purulent, 
into  the  joint,  the  patella  is  above,  floating  upon  the  fluid. 

The  Treaknent  of  this  condition  is  simple  enough.  A  free  incision  must  be 
made  to  let  out  the  pus,  and  this  should  be  done  if  possible  before  the  abscess 
has  extended  beyond  the  natural  Umits  of  the  bursa.  The  incision  is  usually 
made  in  the  middle  line,  but  better  drainage  is  obtained,  and  the  scar  over  the 
knee-cap  avoided  if  the  incision  be  made  at  the  outer  side.  To  do  this,  a  very 
small  puncture  may  be  made  in  front,  and  a  probe  introduced,  the  point  of 
which  may  be  made  to  project  at  the  outer  limit  of  the  cavity.  The  probe 
may  then  be  cut  down  upon,  and  a  drainage  tube  introduced,  the  anterior 
puncture  being  allowed  to  close.  If  the  abscess  be  of  considerable  size,  an 
incision  must  be  made  on  each  side,  care  of  course  being  taken  not  to  cut  so 
deeply  as  to  injure  the  capsule  of  the  joint.  If  antiseptic  precautions  are  taken, 
it  is  necessary  only  to  make  an  opening  of  sufficient  size  to  admit  a  drainage- 
tnbe,  but  under  other  circumstances,  the  incision  must  be  much  more  free.  The 
burrowing  beneath  the  fascia  lata  that  not  unfrequently  follows  abscess  of  the 
bursa  patellae,  is  due  first  to  not  opening  early  enough ;  secondly,  to  insufficient 
drainage ;  and,  thirdly,  to  decomposition  of  the  discharges,  and  cannot  be 
regarded  as  an  unavoidable  accident  of  the  case. 

BjjeMia  of  the  Patella. — Sometimes,  but  very  rarely,  abscess  of  the  bursa 
pateihe  will  give  rise  to  disease  of  the  patella  itself.  Caries  of  this  bone 
secondary  to  suppuration  of  the  bursa,  is,  so  far  as  my  experience  goes,  ex- 
ceedingly rare.  I  have  seen  one  case  of  the  kind — ^that  of  a  woman  who  was 
in  the  Hospital,  under  my  care,  several  years  ago.  When  admitted,  she  had 
several  fistulous  openings  on  the  fore  part  of  the  knee-joint,  through  which 
the  probe  led  down  to  a  rough  and  carious  patella.  On  inquiry  it  was  ascer- 
tained that  she  had  had  inflammation  of  the  bursa  patellsa — *'  housemaid*s 
knee" — ^which  had  run  on  to  suppuration,  but  that  the  abscess  had  never  been 
beAj  laid  open.  The  present  condition  had  resulted  from  that  suppuration. 
The  joint  itself  was  unaffected ;  there  was  no  pain  in  it,  and  its  movements 
were  perfectly  free.  I  laid  open  the  sinuses,  and,  finding  the  anterior  surface 
of  the  patella  soft  and  carious,  removed  with  the  gouge  the  diseased  bone  to 
which  they  led.  About  two  or  three  weeks  after  this,  the  joint  became 
suddenly  swoUen,  evidently  filled  with  pus,  and  the  seat  of  acute  pain.  In 
consequence  of  the  severity  of  the  symptoms,  it  became  necessary  to  remove 
the  limb  above  the  knee.  After  amputation,  it  was  found  that  the  disease 
had  extended  through  the  patellar  cartilage,  perforating  it  by  a  small  aperture, 
and  so  given  rise  to  suppuration  within  the  joint. 

noQghiiig  of  the  Buna  Fatolte  occasionally  occurs  as  the  result  of  its 
inflammation  and  suppuration.  A  woman  was  adlmitted  into  the  Hospital,  in 
whom  this  bursa  had  infiamed  and  suppurated  ;  and  not  only  the  bursa  but 
also  the  integuments  covering  it  had  sloughed  away,  leaving  in  front  of  the 
knee  a  circular  ulcer  as  large  as  the  palm  of  the  hand,  having  a  flabby  sur- 
&oe,  and  undermined,  purple  edges.  The  patella  was  not  exposed.  Under 
ordinary  treatment,  the  ulcer  slowly  healed. 
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2.  SnlArgamente. — ^We  now  proceed  to  the  consideration  of  the  second 
Tarietj  of  disease  of  the  bnrsa  patellse — that  in  which  there  are  no  evident 
signs  of  inflammation,  bnt  in  which  there  is  enlargement  of  the  bursa,  owing 
to  the  accumulation  within  it  of  bursal  fluid,  of  this  fluid  mixed  with  solid 
bodies,  or  of  solid  fibroid  deposits. 

Simple  Enlargement,  or  Dropsy  of  the  Bursa.-^The  bursa  may  present  a 
simple  enlargement,  dependent  on  the  accumulation  of  fluid  in  its  interior. 
Continued  pressure  exercised  upon  the  bursa,  as  in  kneeling,  is  the  common 
cause  of  this  affection  ;  hence  it  frequently  occurs  amongst  housemaids,  and 
constitutes  the  true  "  housemaid's  Imee.'*  But  it  is  also  common  amongst 
other  people,  whose  vocation  necessitates  long-continued  kneeling.  One  case 
of  the  affection  in  University  College  Hospital  was  in  a  carpet-layer ;  it  was  to 
all  intents  and  purposes  a  ^*  housemaid's  knee/'  A  man,  aged  thirty,  who,  in 
consequence  of  habitually  kneeling  upon  the  left  knee  in  laying  dovm  carpets, 
had  a  tumour  there  as  large  as  an  orange,  indolent,  soft,  and  fluctuating, 
evidently  an  enlarged  bursa,  was  admitted  into  the  Hospital  It  was  tapped 
by  means  of  a  trocar,  clear  fluid  was  drawn  off,  and  a  seton  was  passed  through 
the  cannula,  and  left  in  for  six  or  seven  days.  Suppuration  took  place  along 
the  seton,  the  tumour  collapsed  and  contracted,  and  the  patient  left  the 
Hospital,  cured,  on  the  twelfth  day. 

The  Treatment  of  these  tumours  is  very  simple.  If  the  effusion  has  taken 
place  somewhat  rapidly,  and  distinctly  in  connection  with  some  injury,  the  ap- 
plication of  tincture  of  iodine  or  a  blister,  will  succeed  in  inducing  absorption 
of  the  contained  fluid.  When  the  disease  is  more  chronic,  these  usually  fiul. 
The  fluid  may  then  be  withdrawn  by  means  of  the  aspirator  and  pressure  ap- 
plied with  an  india-rubber  bandage.  If  this  does  not  succeed  a  simple  and  suc- 
cessful mode  of  treatment  consists  in  tapping  the  sac  with  a  trocar,  and  passing 
a  seton  through  the  cannula,  either  by  means  of  a  long  straight  needle,  or  by 
using  an  eyed  probe,  and  cutting  down  upon  the  end  of  it  with  a  scalpel. 
The  scton-threads  should  be  left  in  until  they  excite  free  suppuration  and 
then  be  withdrawn.  The  only  risk  of  this  treatment  is  that  more  pus  may 
form  than  can  readUy  drain  away  by  the  apertures  through  which  the  seton 
passes,  and  consequently  a  septic  abscess  of  the  bursa  may  result,  requiring  a 
free  incision  for  its  relief.  In  order  to  avoid  thiR  risk  antiseptic  drainage 
may  be  substituted  for  the  seton.  A  small  puncture  is  made,  and  an  india- 
rubber  drainage  tube  inserted  with  all  antiseptic  precautions.  In  many  cases 
a  week  or  ten  days'  drainage  will  sufiice  to  correct  the  tendency  to  over-secre* 
tion  without  any  inflammation  or  suppuration  being  set  up.  The  result  is, 
however,  made  more  certain  by  exciting  a  slight  degree  of  simple  inflamma- 
tion by  injecting  the  cavity  at  the  time  the  tube  is  inserted  with  carbolic  acid 
lotion  (1  in  20),  or  solution  of  chloride  of  zinc  (20  gr.  to  3j),  or  tincture  of 
iodine. 

Ohroaio  SnlArgemcnt  with  ]E«loii-M«d  tedias. — ^Thc  next  affection  to 
which  the  bursa  patellsB  is  liable  is  closely  allied  to  the  last,  and  appears  to  be 
an  advanced  degree  of  it.  It  consists  in  a  chronic  enlargement  of  the  bursa, 
the  coats  of  which  are  more  or  less  thickened.  The  contents  of  the  bursa,  so 
enlarged,  consist  of  a  dark  fluid,  in  which  float  a  number  of  smooth  oval 
bodies,  of  the  size  and  shape  of  melon-seeds.  I  have  seen  this  condition  in  both 
the  male  and  the  female.  It  may  be  distinguished  from  simple  enlargement 
of  the  bursa,  by  the  peculiar  crackling  sensation  which  is  communicated  to 
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the  hand  when  the  tumour  is  manipulated.    This  arises  from  the  melon-seed 
bodies  floating  about  and  rubbing  against  each  other 

The  Treatment  of  this  affection  consists  in  making  an  incision,  with  anti- 
septic precautions,  free  enough  to  allow  the  melon-seed  bodies  to  pass  out. 
The  cavity  may  then  be  syringed  out  two  or  three  times  with  carbolic  acid 
lotion,  to  ensure  the  removal  of  all  the  solid  bodies  ;  a  drainage-tube  is  then 
inserted  and  retained  for  a  week  or  ten  days,  the  wound  being  treated  by 
some  form  of  antiseptic  dressing. 

Solid  TmnoTuni  may  be  formed  in  connection  with  the  bursa  patellse.  By 
many  these  are  supposed  to  be  the  result  of  a  deposition  of  a  fibroid  material, 
which  gradually  ts^es  the  place  of  the  fluid  of  an  ordinary ''  housemaid's 
knee,"  and  which,  instead  of  taking  the  form  of  melon-seed  bodies,  is  de- 
posited in  concentric  masses,  and  thus  accumulated  in  the  interior  of  the  cyst. 
This  has  not  been  the  case,  however,  in  many  instances  that  I  have  seen.  In 
these  cases  I  believe  there  is  a  true  fibroid  growth  in  the  wall  of  the  bursa 
from  the  very  first ;  the  tumour  is  never  fluid,  but  hard  and  solid  from  the 
commencement,  and  continues  slowly  to  augment  in  size,  until  it  occasions 
sufficient  inconvenience  to  require  removal.  In  some  cases  there  has  been  a 
previous  syphilitic  taint ;  the  patient  complains  of  pain  in  the  tumour  like 
that  which  is  experienced  in  nodes,  and  it  is  by  no  means  impossible  that  there 
may  be  a  syphilitic  origin  for  these  tumours.  However  that  may  be,  in  the 
cases  that  have  fallen  under  my  observation,  the  tumours  have  never  been 
fluid,  nor  have  they  originated  in  pressure,  but  appear  to  have  been  primary 
deposits  of  fibroid  matter. 

Trealment. — ^There  is  nothing  to  be  done  with  such  tumours  but  to  dissect 
them  out.  This  may  be  required  in  one  or  in  both  knees.  With  the  most 
ordinary  care  the  joint  runs  no  risk  ;  but  much  trouble  may  arise  from  open- 
ing up  that  layer  of  deep  fascia  which,  after  surrounding  the  knee,  is  fixed  to 
the  borders  of  the  patella.  Such  an  accident  is  liable  to  be  followed  by  infil- 
tration and  deep  abscess  in  the  ham,  unless  careful  attention  be  paid  to 
drainage  and  to  the  prevention  of  decomposition  in  the  discharges.  In  order 
to  provide  more  efficient  drainage,  it  will  often  be  found  convenient  to  remove 
the  tumour  by  a  curved  incision  at  the  outer  border  of  the  tumour  instead  of 
in  the  middle  line.  This  plan  has  been  repeatedly  tried  in  University  College 
Hospital  with  the  best  results. 

DiSBASQBS  OF  OTHER  BuBSufi. — ^The  discascs  of  the  Bursa  PatellsB  being 
taken  as  the  type,  the  affections  of  the  other  more  important  bursas  require  to 
be  but  briefly  alluded  to. 

Balarg«m«it  of  the  PM-liyoidMUL  bursa  or  of  that  between  the  genio- 
hyoid muscles  is  not  very  uncommon,  forming  a  large,  thin- walled  fluctuating 
tumour  in  the  front  of  the  neck  and  beneath  the  chin.  When  the  bursa 
between  the  genio-hyoid  muscles  is  the  seat  of  disease,  the  cyst  may  push 
up  into  the  floor  of  the  mouth  between  genio-hyoglossi.  When  the  pre- 
hyoidean  bursa  is  affected  the  cyst  tends  to  extend  downwards  over  the 
larynx,  forming  one  of  the  varieties  of  the  so-called  ^  hydrocele  of  the  necL" 

Treaimmt. — These  cysts  can  usually  be  cured  by  tapping,  with  injection  of 
chloride  of  zinc  or  tincture  of  iodine,  followed  by  antiseptic  drainage.  The 
waUs  are  too  thin  and  their  attachments  too  deep  to  make  it  advisable  to 
attempt  their  removal  by  dissection. 

The  B«vaa  iMneath  the  IMtoid  is  not  uncommonly  enlarged.     The 
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affection  assumes  most  frequently  the  form  of  simple  chronic  enlargement 
with  or  without  the  presence  of  melonnseed  bodies.  It  forms  a  rounded 
swelling,  causing  prominence  of  the  deltoid  with  distinct  fluctuation.  The 
Treatment  consists  in  aspiration  and  blistering.  Should  this  fail,  or  should 
the  soft  crackling  on  movement  show  the  presence  of  melon-seed  bodies,  an 
incision  may  be  carefidly  made  at  the  most  convenient  spot,  and  the  sac  emptied 
and  drained  for  a  week  or  ten  days.  This  operation  must  not  be  undertaken 
without  due  consideration,  and  must  be  performed  with  the  strictest  anti- 
septic precautions,  as  the  bursa  frequently  communicates  with  the  articular 
cavity,  and  any  septic  process  occurring  in  it  would  almost  certainly  lead  to 
destruction  of  the  shoulder- joint. 

The  Bursa  ovor  the  Oleonuion. — Inflammation  in  this  bursa  ending  in 
suppuration  is  a  common  result  of  falls  on  the  elbow,  with  or  without  a 
wound.  It  causes  severe  pain  and  redness,  with  oedema  extending  a  long  way 
above  and  below  the  joint.  The  pus  may  burrow  some  distance  down  the 
fore-arm  unless  early  measures  be  taken  to  prevent  it.  The  inflammation  very 
rarely  extends  to  the  elbow-joint,  but  superficial  necrosis  of  the  olecranon 
sometimes  occurs.  Chronic  enlargement  with  some  thickening  of  the  walls 
forms  the  affection  known  as  "  miner's  elbow.*'  Solid  tumours  of  the  bursa  are 
rare.  It  is  not  uncommon  to  find  the  bursa  the  seat  of  gouty  deposits.  The 
Treatment  of  these  affections  is  conducted  on  exactly  the  same  principle  as  in 
the  corresponding  conditions  at  the  knee. 

The  Bunw  about  the  Trochantr  Mi^or  are  occasionally  the  seat  of 
chronic  inflammatory  enlargement  or  dropsy,  and  of  acute  inflammation  ter- 
minating in  suppuration.  The  latter  condition  is  of  great  importance  from 
its  simulating  hip-disease,  or  sometimes  causing  it  by  implication  of  the  joint. 
The  diagnosis  can  be  made  only  by  observing  that  the  characteristic  deformity 
of  the  hip  is  absent,  and  on  opening  the  abscess  the  finger  will  not  be  able  to 
detect  either  diseased  bone  or  any  connection  with  the  joint.  The  treatment 
is  conducted  on  ordinary  principles. 

The  Bursa  otst  the  Tab«rosit|r  of  the  Isohium  is  sometimes  enlarged, 
forming  the  condition  termed  **  Weaver's  bottom."  The  enlargement  is  often 
solid,  and  may  cause  great  discomfort  in  sitting.  Under  these  circumstances 
it  may  be  safely  removed  by  the  knife. 

The  Bursa  bonoath  the  Psoas  is  rarely  enlarged,  but  cases  have  been 
recorded  in  which  fluctuating  tumours,  containing  serous  fluid,  have  been  met 
with  in  the  groin,  and  have  been  supposed  to  have  arisen  in  this  way.  These 
tumours  are  deeply  seated,  and  closely  resemble  psoas  abscesses  ;  they  become 
tense  when  the  thigh  is  extended  and  lax  during  flexion.  Their  true  nature 
can  be  ascertained  only  by  the  use  of  the  aspirator.  They  must  be  treated  on 
the  principles  already  laid  down,  but  the  frequent  communication  of  this 
bursa  with  the  hip-joint  must  be  borne  in  mind. 

The  Bursas  in  the  Sam,  especially  that  beneath  the  inner  head  of  the 
gastrocnemius,  not  unfrequently  become  enlarged.  Their  walk  become 
slightly  thickened,  but  melon-seed  bodies  or  solid  enlargement  are  rare.  The 
distended  bursa  forms  a  fluctuating  swelling,  which  becomes  tense  during 
extension  of  the  joint  and  lax  during  flexion.  There  may  be  some  slight 
pulsation  communicated  from  the  popliteal  artery,  and  the  swelling  may  thus 
resemble  an  aneurism,  but  the  pulsation  is  not  expansile,  and  the  tumour  does 
not  diminish  in  sixe  on  compressing  the  femoral  artery.    Sometimes  by  finn 
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prewure  the  cyst  may  be  made  partially  to  empty  itself  into  the  knee,  the 
signs  of  fluid  in  the  joint  then  becoming  apparent.  These  enlarged  burese  in 
the  ham  nsnally  cause  but  little  pain.  The  skin  covering  the  swelling  is 
nonnal  in  appearance.  The  Treatmmt  must  be  condncted  with  caution,  owing 
to  the  close  proximity,  if  not  actoal  commnnication,  of  the  bursal  tumour  with 
the  joint.  Painting  with  tincture  of  iodine  and  blistering  with  elastic  pres- 
sure may  be  first  tried  ;  if  that  fails  aspiration  followed  by  pressure  may  be 
tried  ;  if  that  is  not  successful  injection  with  iodine  may  cure  the  disease. 
When  everything  else  has  failed,  antiseptic  drain^e  will  usually  efiect  a  cure. 
In  one  case,  after  every  other  means  had  failed,  Johnson  Smith  snccesafiilly 
dissected  the  cyst  oat,  leaving  the  pedicle  which  passed  under  the  gastroc- 
nemius. The  operation  was  performed  under  the  carbolic  spray,  and  the 
wound  treated  antiseptic&Ily. 

The  Bars*  Iwnraith  th»  Tando  AnhilHi  at  the  heel  is  sometimes  diseased. 
It  forms  a  fluctuating  swelling  on  each  side  of  the  tendon,  and  may  simulate 
disease  of  the  ankle-joint.    The  treatment  presents  nothing  peculiar. 

~     ~  a. — ^When  the  bursa  which  lies  towards  the  plantar  surface  of  the 


bead  of  the  metatarsal  bone  of  the  great  toe  becomes  enlarged,  or  when  a 
new  sac  is  formed  n^n  the  inner  and  posterior  aspect  of  this  bone,  the 
disease  termed  a  bunion  occurs.  In  this  aflection,  iJie  enlargement  of  the 
borsB  is  nsnally  secondaiy  to  an  alteration  in  the  shape  and  position  of  the 
great  toe,  which  in  consequence  of  the  pressure  of  narrow-pointed  boots, 
has  been  thrown  outwards  in  an  oblique  direction,  so  as  to  lie  over  or  under 
some  of  the  contiguous  digits  (Fig.  602)  ;  in  this  way  a  sharp  angle  is  formed 
at  the  junction  between  the  first  phalanx  and  the  metatarsal  bone  of  the 
greet  toe.  This  angle,  being  con^ntly  pressed  upon  by  the  boot,  becomes 
irritated ;  and,  for  its  protection,  the  buna  that  is  there  natnrally  situated 
becomes  enlarged,  or  an  adventitious  one  forms.  From  time  to  time  the 
buTBa  and  the  projecting  angle  become  irritated  and  inflamed ;  and  the  morbid 
process  thus  set  up  may  mn  on  to  suppuration  of  a  very  troublesome  kind,  a 
thin,  oohealthy  pus  being  formed,  wluch  is  discharged  through  an  opening 
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that  becomes  fistnlons,  land  may  degenerate  into  a  most  troublesome  indolent 
sore. 

Treatment. — In  the  treatment  of  this  affection,  the  first  thing  to  be  done  is 
to  relieve  the  pressure  on  the  part  by  wearing  properly  shaped  boots,  made 
with  the  inner  side  of  the  sole  straight  from  the  toe  to  the  heel.  If 
accidental  inflammation  be  excited  in  the  part,  it  must  be  allayed  by  the  use 
of  warm  foot-baths,  and  fomentations ;  the  cutaneous  irritation  that  is 
left  may  best  be  removed  by  painting  the  surface  with  a  strong  solution  of 
nitrate  of  silver.  The  faulty  direction  of  the  toe  may  best  be  remedied  by 
using  the  ingenious  contrivance  (Fig.  603),  the  action  of  which  consists  in 
drawing  the  everted  end  of  the  toe  inwards  by  the  constant  action  of  a  slender 
steel  spring.  Should  these  means  fail,  the  position  of  the  toe  may  be  remedied 
by  the  division  of  the  external  lateral  ligament  of  the  metatarso-phalangeal 
articulation,  or  of  the  tendon  of  the  adductor  poUicis,  or  of  the  inner  head  of 
the  flexor  brevis  poUicis  ;  the  toe,  when  restored  to  its  position,  being  for  a 
time  kept  fixed  upon  an  under-splint. 

As  these  methods  of  treatment  are,  however,  seldom  successful,  it  has  been 
suggested  by  C.  Hoar,  late  House  Surgeon  to  University  Collie  Hospital,  to 
perform  antiseptic  osteotomy  of  the  metatarsal  bone  of  the  great  toe  through 
the  neck  of  the  bone.  This  operation  has  been  most  successfully  performed 
by  A.  E.  Barker  in  one  case,  and  deserves  a  further  trial.  Barker  removed  a 
small  wedge-shaped  piece  from  the  inner  side  of  the  metatarsal  bone,  and 
fracturing  the  remainder,  brought  the  toe  at  once  into  good  position. 

Occasionally  in  elderly  people  the  bunion  will  inflame  and  suppurate,  and 
the  mischief,  extending  to  the  metatarso-phalangeal  articulation,  will  cause 
disorganization  of  the  joint.  This  is  a  state  of  things  not  devoid  of  anxiety,  as 
it  not  unfrequently  happens  that,  if  the  constitutional  powers  be  enfeebled  by 
age,  a  low  sloughy  eiysipelatons  inflammation  may  be  set  up  in  the  foot,  which 
eventually  may  terminate  fatally.  Should  the  joint  be  irretrievably  disor^ 
ganized,  and  the  patient^s  strength  admit  it,  the  toe  should  be  removed  by 
amputation — afl;er  which  the  carious  head  of  the  metatarsal  bone  will  usually 
heal  without  difficulty. 

DZBBABBB    OF   BHSATHB  OF    TBNDOK& 

The  synovial  sheath  of  a  tendon  is  liable  to  two  forms  of  disease  ;  vis.,  the 
development  of  a  small  sac  in  immediate  connection  with  it,  forming  a  cystic 
tumour ;  and  acute  and  chronic  inflammation  or  tenosvnovitiB.  The  tendoos 
of  the  hand  are  most  liable  to  both  these  affections. 

Oakqlion. — The  tenn  ganglion  is  applied  to  both  these  conditions^  and  thus 
leads  to  some  confusion.  The  simple  ganglion  is  a  small  cyst  of  new  forma- 
tion in  close  connection  with  a  synovial  sheath  ;  the  compound  is  a  dilatation 
of  the  sheath  itself,  and  is  a  consequence  of  chronic  tenosynovitis. 

giinp1<i  Oftnglion  consists  of  a  cyst  varying  in  size  from  a  cheny-stone  to 
a  large  marble,  and  containing  sometimes  a  clear  transparent  fluid  of  a 
yeUowish  colour,  but  more  commonly  a  pinkish  or  yellowish  gelatinous  sab- 
stance.  It  occurs  as  a  smooth,  globular,  elastic,  and  tense  tumour,  nsaaily 
situated  on  the  back  of  the  wrist,  where  it  forms  a  distinct  round  projec- 
tion ;  it  may  occur  also  on  the  dorsum  of  the  foot.  In  both  situations  it  is 
distinctly  connected  with  the  sheaths  of  the  extensor  tendons.    As  the  ganglion 
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increaaes  in  size,  it  often  gives  rise  to  painfdl  sensations  in  the  parts  below  it, 
by  pressing  apon  the  neighbouring  nerves  ;  thus,  a  ganglion  at  the  back  of 
the  wrist  often  produces  pain  and  weakness  in  the  hand,  by  compressing  some 
of  the  branches  of  the  radial  or  ulnar  nerve  which  are  stretched  over  it. 

(Ganglion  is  by  far  the  most  common  of  all  the  tumours  that  occur  on  the 
hand.  In  all  cases  of  oval  or  rounded,  smooth,  elastic  tumour  on  the  hand  or 
fingers,  whether  painless  or  neuralgic,  the  first  point  to  determine  is  whether 
it  be  ganglion  or  not ;  but  ganglion  should  always  be  suspected. 

A  small,  hard,  and  painful  ganglion,  varying  in  size  fi*om  a  pin's  head  to  a 
cherry-stone,  is  met  with  in  connection  with  the  flexor  tendons  of  the  fingers, 
usually  on  the  proximal  phalanx.  If  it  interferes  seriously  with  the  use  of  the 
fingers,  it  may  be  dissected  out. 

The  mode  of  origin  of  a  simple  ganglion  is  very  doubtfiiL  Paget  looks 
upon  it  as  a  cystic  transformation  of  the  cells  enclosed  in  the  fringe-like 
processes  of  the  synovial  membrane  lining  the  sheath  of  the  tendon.  Billroth 
beb'eves  it  commences  as  a  pouch-like  protrusion  from  the  sheath,  the  neck  of 
which  becomes  gradually  narrowed  till  at  last  a  separate  cyst  is  formed  lying 
on  the  sheath,  but  not  communicating  with  it.  There  is  no  real  evidence  in 
support  of  either  of  these  views. 

Treatment, — ^When  the  ganglion  is  small,  as  on  the  back  of  the  wrist,  it 
may  commonly  be  got  rid  of  by  being  ruptured  by  forcible  pressure  with  the 
thumb,  or  by  a  blow  with  the  back  of  a  book,  or  by  being  tightly  compressed, 
by  means  of  a  coin  wrapped  up  in  a  piece  of  lint,  and  firmly  strapped  upon 
the  swelling.  If  it  do  not  disappear  in  this  way,  the  best  plan  is  to  puncture 
it  subcutaneously  by  means  of  a  valvular  opening,  to  squeeze  out  its  contents, 
scarify  the  interior  of  the  cyst,  and  employ  pressure.  If  the  ganglion  give 
rise  to  much  pain  and  weakness,  and  cannot  be  made  to  disappear  by  the  use 
of  the  means  just  indicated,  it  may  usually  be  very  conveniently  and  safely 
obliterated  by  passing  a  seton  of  two  threads  through  it,  dressing  it  anti- 
septically,  and  leaving  it  in  for  four  or  five  days,  until  sufficient  inflammation 
has  been  induced  for  the  obliteration  of  the  cyst.  Should  these  means 
fall,  it  may  be  dissected  out,  if  it  be  thought  advisable  to  have  recourse 
to  this  somewhat  severe  procedure,  which  is  attended  with  some  risk  of  in- 
flammation extending  up  the  sheath  of  the  tendon.  I  have,  however,  on 
several  occasions  performed  this  operation,  without  any  troublesome  conse- 
quences ensuing. 

Inflammation  op  the  Sheaths  op  Tendons— Tenosynovitis. — This  is 
occasionally  met  with  as  the  result  of  strains  and  twists  of  the  hand,  about  the 
wrist,  of  the  extensor  tendons,  or  the  long  head  of  the  biceps.  It  is  very 
common  in  the  extensor  muscles  of  the  thumb  from  feathering  the  oar  in  rowing. 
In  this  affection  there  is  swelling  of  a  pufly  character,  with  tenderness  when 
the  part  is  pressed  on  or  moved :  and  usually  a  peculiar  fine  crackling  sensa- 
tion is  communicated  to  the  Surgeon's  hand  when  he  examines  the  affected 
part  The  crackling  is  especially  marked  in  cases  in  which  the  inflammation 
and  efltasion  have  become  chronic,  when  the  disease  appears  to  partake  of  the 
nature  of  a  diffused  ganglion. 

TVeatmenL — ^The  treatment,  when  the  disease  is  acute,  consists  in  the 
application  of  gentle  pressure  by  means  of  a  bandage,  with  rest  of  the  part ; 
when  it  has  assumed  a  chronic  character,  the  application  of  blisters  and  the 
mercury  and  ammoniacum  plaster  will  be  found  most  useful. 
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Compoimd  Oanglioii  is  a  chronic  effusion  into  the  sheath  of  a  tendon 
without  any  manifest  signs  of  inflammation,  though  it  is  usually  regarded  as  a 
very  chronic  inflammatory  process  analogous  to  chronic  synovitis  of  a  joint*  It 
is  met  with  chiefly  in  the  palm  of  the  hand^  and  the  dorsum,  sole,  or  inner  side 
of  the  foot.  It  may  often  attain  a  very  considerable  size,  and  then  usually 
becomes  irregular  in  shape,  owing  to  several  tendons  being  implicated  by  it. 
Often,  in  this  form  of  ganglion,  the  sheath  is  thickened  as  well  as  dilated ; 
and  the  contained  fluid  is  clear  and  yellowishi  though  usually  thinner  than  in 
the  simple  ganglion.  The  sheath  itself  is  vascular,  and  lined  by  a  red,  fringed, 
and  velvety  membrane  :  the  fluid  may  then  be  dark  and  bloody,  and  contain 
masses  of  buff-coloured  fibrine  or  a  large  number  of  granular  bodies,  like  those 
met  with  in  certain  forms  of  enlarged  bursas.  The  appearance  of  a  so-called 
compound  ganglion  at  the  wrist  may  in  some  cases  be  the  first  indication  of 
disease  of  the  bones  of  the  carpus,  as  the  synovial  sheath  comes  in  close  contact 
with  the  bones.  In  a  case  lately  in  University  College  Hospital,  the  compound 
ganglion,  which  contained  melon-seed  bodies,  was  apparently  cured  by  antiseptic 
drainage.  Some  months  after  caries  of  the  carpus  manifested  itself,  necessi- 
tating excision  of  the  wrist-joint. 

Treatmmt. — A  ganglion  situated  in  the  palm  of  the  hand,  and  extending 
under  the  annular  ligament  some  little  distance  up  the  flexor  tendons  of  the 
forearm,  is  a  very  troublesome  disease.  Syme  recommended  that  the  sac  should 
be  laid  open,  and  the  annular  ligament  divided.  This  seems  to  me  an  unne- 
cessarily severe  procedure ;  and  I  have  in  several  instances  cured  the  affection 
by  milder  means  ;  in  one,  by  injecting  a  small  quantity  of  tincture  of  iodine 
into  the  cyst  through  a  puncture  in  the  palm,  and  in  two  or  three  other  cases 
by  the  use  of  the  seton.  The  seton  is  most  easily  introduced  by  squeezing  the 
fluid  from  the  palm  into  the  sheaths  of  the  flexor  tendons  above  the  wrist, 
making  a  puncture  into  these,  and  then  pushing  an  eyed  probe  armed  with 
two  or  three  threads  along  the  tendons  under  the  annular  ligament  into  the 
centre  of  the  palm,  where  it  is  to  be  drawn  out  through  a  small  incision  made 
down  upon  it.  The  seton  threads  may  be  soaked  in  carbolic  acid  and  lotion, 
and  the  operation  and  dressing  conducted  on  antiseptic  principles  to  avoid 
excessive  suppuration,  or  an  india-rubber  drainage  tube  may  be  substituted  for 
the  silk  thread.  Compound  ganglia  in  other  situations  must  be  treated  on 
similar  principles. 

DI8KABXB   OF   MUSOUBB. 

The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any  kind. 
Fatly  ]>6g«n«mtioii  of  muscle,  as  met  with  in  surgical  practice,  is  usually 
the  result  of  want  of  use.  In  such  cases,  the  muscular  fibres  are  merely 
atrophied,  and  the  fat,  which  resembles  normal  adipose  tissue,  is  accumulated 
between  them.  Such  a  condition  is  recovered  from  if  the  cause  of  the  want  of 
use  be  removed.  True  fatty  degeneration,  in  which  the  protoplasm  of  the 
muscular  fibres  undergoes  conversion  into  fat-granules,  is  not  common  in  the 
voluntary  muscles.  Ouificatioii  of  Miuol#s,  that  is  to  say,  gradual 
atrophy  of  the  muscular  fibres  with  the  development  of  the  bone  from  the  con- 
nective tissue  between  them,  has  been  met  with  in  very  rare  cases  in  the  muscles 
of  the  back.  ZniUmmatozy  Affaotions  are  usually  secondary,  tlie  muscle 
being  implicated  by  extension  from  surrounding  parts.  Difi^isc  inflammation 
of  the  voluntary  muscles  with  disseminated  abscesses  has  been  observed  in 


INFLAMMATIONS   AND    TUMOURS   OF   MUSCLES.        487 

pysmia.  Abacoaees,  as  we  have  already  seen  m  psoas  abecese,  may  enter  the 
sheathg  of  mnscles  and  cause  considerable  destruction  of  tissue.  "  Rhmmuxlie 
inftammation  "  of  mnsclefi  is  met  with  as  lumbago,  intercostal  rheoniBtiBm,  £c., 
bat  of  the  exact  nature  of  the  process  we  know  but  littla 

STphilitio  DiflMuis  of  Knjnlu  has  been  sh-eady  described  (Vol.  I.,  pi 
1118).  It  occurs  as  diffuse  sclerosis  of  the  mnscleor  gmnmata.  Gommata 
have  been  met  with  in  the  tncepe,  vastus  externns,  Btemo-maatoid,  and  many 
other  mnscles,  but  especially  in  those  of  the  tongne.  They  grow  slowly, 
infiltrate  surrounding  parts  and  soften  if  not  reUcTcd  by  treatment.    They 


Fig.  804.-— nbro-Sireomi 


Fta.  «W.— Buk  View  of  Tnmottr,  ihowlnc  Sutorlui 

are  not  nnfreqncntly  multiple.  They  are  accompanied  by  aching  pain,  and 
stiffness  of  the  affected  muscle.  They  derive  their  importance  chiefly  from 
tbeir  resemblance  to  some  of  the  tnmours  to  be  immediately  described,  which 
has  occasionally  led  to  their  being  cut  ont.  The  diagnosis  is  effected  by  the 
history  of  syphilis,  the  slow  growth  and  hardness  of  the  tumonr,  its  subsequent 
softening,  and  the  pain  at  night.  They  disappear  or  diminish  rapidly  nnder 
iodide  of  potassinm. 

Tnmovm  at  lliuele. — Primary  tnmonrs  of  muscle  are  not  common.  The 
growths  met  with  are  the  Tarioos  forms  of  sarcoma,  sometimes  conteining 
mnch  fibrons  tissue  (fibro-sarcoma),  sometimes  soft  (round-celled  or  spindle- 
celled  sarcoma),  chondromata,  myxomata,  fibromata,  nevoid  growths,  and 
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fajdstid  cytts.  Primary  catcinoma  of  mnecle  never  occors.  Teevan  collected 
with  much  indnstiy  the  particulars  of  62  cases  of  tumours  of  mnBclee  of  all 
kinds ;  about  oue-third  of  these  were  soft  sarcomata,  16  were  described  as 
fibrous,  6  cjstic,  9  hydatid,  and  5  nevoid.  Malignant  sarcomata  are  most 
common  according  to  mj  experienoe  in  the  lower  limb.  When  the  upper 
limbs  are  affected,  the  muscles  that  have,  according  to  Teevan.  been  most 
frequently  attacked  are  the  pectorolis  major,  deltoid,  and  bicepe.  The  mosclea 
of  the  tmnic  and  neck  are  seldom  diseased,  with  the  exception  of  the  reptos 
abdominis,  which  appears  to  be  very  liable  to  tumours. 

Of  twelve  Gongecntire  cases  that  I  have  had  under  my  care  in  which  tnmonrs 
of  different  kinds  developed  primarily  in  muacolor  tissue,  the  following  are  the 
particulars.  The  first  case  was  that  of  a  woman  about  48  years  of  age,  in 
whom  a  fibro-cystic  tumour,  as  large  as  a  cocoa-nut,  developed  in  oonnectioa 
with  the  tensor  vagine  femoris,  forming  a  large  mass,  which  I  dissected  onC 
readily  fkom  over  the  hip.    The  second  case  was  that  of  a  lad  about  18,  in 


Pl|.  W.— Mil Igoant  Tumour  In  Bolt.  Fli|.  Wtl.— ttecUuu  vl  Fgot,  ibowlnf  dtwtlOB  oltauan. 

whom  a  cystic  tumour,  as  large  as  a  fcetal  bead,  thick  walled,  and  contumnff 
clear  fluid,  developed  in  the  substance  of  the  adductor  brens  of  the  thigh,  from 
which  it  was  dissected  out  with  no  little  difficulty,  and  with  a  fatal  resale  The 
third  case  was  that  of  a  man  from  whom  the  accompanying  drawinffs  are  taken 
(Figs.  604,  COS,  606),  in  whom  a  fibro-earcoma  developed  within  the  ibeuh  of 
and  in  the  substance  of  the  sartorins  muscle  of  the  left  thigh,  in  oonseqaence 
of  a  strain.  After  growing  slowly  for  obout  six  years,  it  bad  atuined  the  sin 
of  a  child's  bead,  when  I  removed  it,  together  with  seven  or  eight  inches  of 
the  muscle  from  the  inside  of  the  sheath  of  whioh  it  bad  originated,  aod  with 
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which  it  was  cloeely  incorporated.  The  sheath  of  the  femoral  vessels  which 
was  exposed  for  a  considerable  extent,  was  unaffected  by  the  disease.  Recur- 
rence took  place  in  less  than  twelve  months  in  the  cicatrix,  and  when  the 
secondary  tumour  had  attained  the  size  of  an  ostrich's  egg,  it  was  removed,  the 
patient  making  a  good  recovery ;  but  the  disease  again  returned,  and  even- 
tually proved  fatal.  The  fourth  case  was  that  of  a  man  aged  about  forty,  in 
the  sole  of  whose  foot  a  cystic  tumour,  about  as  large  as  a  goose's  egg,  was  de- 
veloped, springing  from  the  flexor  brevis  digitorum.  This  was  carefully  dis- 
sected out ;  but  in  a  few  months  the  patient  returned,  with  a  solid,  elastic, 
rapidly  growing  tumour,  evidently  a  malignant  sarcoma,  developed  in  the 
cicatrix  (Fig.  607).  The  foot  was  amputated,  and  on  section  the  mass 
proved  to  be  a  soft  sarcoma,  and  to  have  developed  from  the  muscular  struc- 
ture just  named  (Fig.  608). 

In  three  cases  the  tumours  were  hydatid.  In  one  patient,  a  young  woman, 
the  disease  was  seated  in  the  deltoid ;  in  another,  a  medical  man,  about  50 
years  of  age,  the  tumour  was  seated  at  the  outer  edge  of  the  latissimus  dorsi ; 
and  the  third  was  a  gentleman  about  60  years  old,  in  whose  biceps  the  disease 
commenced.  In  each  of  these  cases,  excision  of  the  tumour  was  successfully 
practisedi 

In  the  eighth  case  the  tumour  was  an  enchondroma  in  the  tibialis  anticus. 
I  have  seen  two  other  cases  of  enchondroma  in  muscles :  one  situated  in  the 
vastus  extemus  of  the  thigh  ;  the  other  in  connection  with  the  pectoral  muscle. 
The  ninth  case  was  a  sarcoma  of  the  rectus  femoris  in  a  man  aged  21,  which  I 
excised ;  the  tenth,  a  malignant  growth  in  the  anterior  abdominal  wall  in  an 
elderly  gentleman ;  the  eleventh,  a  soft  sarcoma  of  the  muscles  of  the  calf  in 
a  middle-aged  lady,  for  which  amputation  was  practised  ;  and  the  twelfth,  a 
Barooma  of  the  fore-arm  in  a  lad. 

Tumours  developing  primarily  in  the  intermuscular  areolar  planes  are  of 
very  common  occurrence  ;  but  these  are  very  different  from,  and  must  not  be 
confounded  with,  true  tumours  of  muscle. 

The  Treatment  of  these  various  muscular  tumours  must  be  considered  on 
ordinary  sui^cal  principles.  When  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous^  erectile,  or  enchondromatous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  which  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

When  they  are  malignant,  amputation  of  the  limb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  generally  the  only  resource :  partial 
operations  are  usually  worse  than  useless,  as  they  are  followed  by  a  speedy 
recurrence.  Teevan  has  made  the  ingenious  suggestion  of  applying  to 
malignant  tumours  of  muscle  the  same  rule  of  practice  that  guides  us  in 
operations  on  bones  similarly  affected ;  viz.,  to  remove  the  whole  of  the  organ 
that  is  the  seat  of  disease,  excising  the  entire  muscle  from  its  origin  to  its 
insertion,  and  thus  eliminating  from  the  system  the  whole  of  the  morbid  mass, 
which  will  be  confined  within  its  sheath — a  structure  that  for  a  long  time 
resists  the  outward  pressure  of  a  morbid  growth.  The  suggestion  is  founded 
on  correct  pathological  principles  ;  the  only  objection  to  it  is  its  difficulty  of 
application  in  actual  practice-^here  being  few  muscles  so  situated  that  they 
could  with  safety  be  completely  extirpated. 
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I^XBBAIi    OintVATVBIl    Or    THX    BFIMX. 

This  affection,  on  account  of  the  frequency  of  iU  occorrence,  the  deformity 
it  occasions,  the  tedionBness  and  uncertainty  of  its  cure,  has  received  a  good 
deal  of  attention  from  varions  Surgeons  ;  and  much  has  been  written  on  it  by 
those  who  have  Hpecially  devoted  themselves  to  its  treatment ;  yet  the  whole 
of  its  pathology  and  management  lie  in  a  very  narrow  compaag. 

L»t«r»I  onrvfttnra  of  the  spina  most  commonly  commences  at  an  early 
period  of  life,  nsnaliy  between  the  ages  of  twelve  and  eighteen — seldom  before 
the  one,  and  not  very  commonly  aiter  the  othg. 
Girls  are  most  frequently  the  subjects  of  this 
deformity,  which  but  rarely  oocurs  in  boys.  It 
appears  to  consist  simply  in  a  relaxation  of  the 
muscles  and  ligaments  of  the  spine ;  in  conae- 
quencc  of  which  the  vertebral  column,  being  no 
longer  able  to  support  the  weight  of  the  head, 
neck,  and  shoulders,  becomes  curved  to  one  side. 


IjitanI  Ctmatun. 


a  corresponding  deviation  tAking  place  in  the  opposite  direction  at  a  lower 
portion  of  the  spine,  in  order  to  preserve  the  equiUbrium  between  the  two 
sides  of  the  body  (Figs.  COD,  CIO).  The  fint  curve  usually  takes  place  in  the 
upper  or  middle  dorsal  region,  the  con^'exity  tending  towards  the  right  side  ; 
the  second,  or  compengating  curve,  occurs  in  the  lumbar  region,  the  convexity 
looking  towards  the  left.  In  some  instances  there  is  a  quadruple  cnrve 
(Fig.  611).    At  the  same  time  that  these  lateral  corves  take  place,  there  is 
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a  tendency  to  rotation  of  the  bones  of  the  spine  npon  one  another,  in  such  a 
way  that  the  bodies  of  the  yertebrse  forming  the  dorsal  curve  are  twisted 
slightly  to  the  right,  while  those  which  enter  into  the  formation  of  the  lumbar 
curve  are  turned  ^ghtly  to  the  left  (Fig.  609).  This  twist  is  sometimes 
slight ;  but  in  other  instances  it  is  very  marked,  so  that  there  is  a  double 
displacement — ^lateral  and  rotatoiy. 

On  examining  the  bones  and  intervertebral  fibro-cartilages  after  death,  even 
in  cases  of  very  considerable  distortion,  no  disease  will  appear  in  them ;  except, 
perhaps,  that  the  bodies  of  some  may  have  been  slightly  compressed  where 
they  form  the  principal  concavity  of  the  arch.  The  ligaments  appear  to  be 
stretched,  relaxed,  and  somewhat  weakened  ;  and  the  muscles  are  usually  pale, 
flabby,  and  apparently  wanting  in  power. 

Mechanism. — From  a  consideration  of  the  pathology  of  this  affection,  its 
mechanism  becomes  sufficiently  apparent.  The  spinal  column,  being  com- 
posed of  a  number  of  separate  bones,  possesses  no  firmness  in  itself,  or  power 
of  self-support,  but  is  maintained  in  the  erect  position  by  the  close  manner  in 
which  its  separate  elements  are  knit  together  by  ligamentous  and  muscular 
structures,  and  by  the  way  in  which,  when  thus  bound  together  as  a  whole,  it 
is  supported  on  each  side  by  the  strong  mass  of  the  erector  spinse  and  its  pro- 
longations. The  proper  tension  of  these  liga- 
mentous supports  and  muscular  masses  is  espe- 
cially necessary  for  it  to  maintain  the  weight  of 
the  head  and  shoulders,  which  is  thrown  on  the 
cervical  and  the  upper  portion  of  the  dorsal 
spine.  If,  from  any  cause,  the  ligaments 
become  relaxed,  and  the  muscles  lose  their  tone, 
or  if  the  weight  of  the  upper  part  of  the  body 
increase  disproportionately  to  the  augmentation 
in  the  strength  of  the  ligaments  and  muscles 
that  support  the  spine,  the  vertebral  column 
will  necessarily  give  way  under  the  pressure  to 
which  it  is  subjected  in  a  direct  line  from  above 
downwards,  and  will  consequently  become 
curved.  Most  commonly,  indeed  almost  in- 
variably, this  takes  place  in  a  lateral  direction, 
the  spine  yielding  more  readily  in  this  than  in 
any  other.  In  some  rare  cases,  however,  the 
lower  portion  of  the  cervical  or  the  upper  dorsal 
region  will  project  backwards  in  an  arched  manner,  constituting  the  disease 
termed  Kyphosis  (Fig.  612) ;  and  in  other  cases,  of  still  less  frequent 
occurrence,  there  may  be  incurvation  of  the  spine  in  the  dorso-lumbar  region, 
giving  rise  to  Lordosis  (Fig.  613). 

The  directions  in  which  these  various  curves  take  place  are  exaggerations  of 
the  natural  inclination  of  the  spinal  column.  In  lateral  curvature,  the  chief 
convexity  takes  place  towards  the  right  side,  causing  a  projection  of  that 
shoulder  which  in  most  right-handed  people  is  somewhat  more  prominent  than 
the  other.  In  hyphom^  the  excurvation  takes  place  in  the  lower  cervical  and 
upper  dorsal  regions,  which  are  naturally  prominent ;  and,  in  lordosis^  the  in- 
curvation is  most  marked  in  the  lumbar  region,  in  which  there  is  naturally  a 
curve  forwards. 


fig.  613.' 
EypbosU. 


Fig.  613.' 
Lordosis. 
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Causes. — These  yariooB  kinds  of  deformity,  as  has  already  been  stated, 
usually  commence  in  girls  about  the  age  of  puberty ;  at  a  time  of  life  when  the 
tonicity  of  the  muscular  system  not  unfrequently  becomes  lessened  by  the 
occurrence  of  anaemia  and  those  states  of  impaired  health  that  so  frequently 
attend  the  establishment  of  the  uterine  function ;  and  before  the  osseous  and 
ligamentous  structures  of  the  body  are  fully  developed.  At  this  period  of  life, 
also,  it  frequently  happens  that  the  spine  becomes  rather  suddenly  elongated 
by  a  rapid  increase  in  growth ;  or  that  it  becomes  overweighted  by  the 
body  developing,  and  the  shoulders  and  bust  becoming  unduly  stout  and 
expanded.  Indeed,  so  frequent  is  the  occurrence  of  a  certain  degree  of  lateral 
curvature  of  the  spine  from  these  various  causes,  about  the  age  of  puberty  in 
girls,  that  few  escape  a  ten^lency  to  deviation  ;  of  so  slight  a  kind,  however, 
as  not  to  admit  of  recognition  as  a  disease.  But  if  this  tendency  be  increased 
by  injurious  habits,  amongst  which  are  all  one-sided  postures  in  which  the 
body  is  twisted,  as  in  playing  certain  games,  some  musical  instruments,  or  in 
leai^g  over  a  table  in  drawing  and  writing,  the  slight  deviation  may  rapidly 
increase  until  it  assume  the  true  characters  of  lateral  curvature.  Girls  who 
grow  too  rapidly  are  especially  predisposed  to  lateral  curvature.  Their 
strength  does  not  keep  pace  with  their  growth.  The  feet,  ankles,  or  knees 
often  give  way,  and  the  spine  inclines  to  one  side.  But  lateral  curvature  is 
common  also  in  girls  of  a  totally  different  make.  Young  women  of  a  short 
and  thick  build,  in  whom  the  bust  and  shoulders  become  largely  and  early 
developed,  are  very  liable  to  lateral  curvature.  In  them  too  great  a  weight  is 
thrown  on  the  spine  before  its  osseous  and  ligamentous  structures  are  suffi* 
ciently  developed  and  solidified  to  enable  it  to  support  this  burden.  I  do  not 
think  that  there  is  any  evidence  to  show  that  this  is  either  a  strumous  or  a 
rickety  affection ;  indeed,  so  far  as  my  observation  goes,  I  should  certainly 
say  that  strumous  girls  are  less  liable  to  the  disease  than  those  of  a  nervous 
temperament ;  and  it  occurs  at  an  age  at  which  rickets  is  practicaUy  unknown. 
Amongst  the  more  common  predisposing  causes  must  undoubtedly  be  reckoned 
the  sedentary  occupations  and  enervating  habits  commonly  enoouiaged 
in  girls  in  the  wealthier  ranks  of  life,  which,  by  preventing  due  muscular 
development,  at  the  same  time  that  they  induce  a  general  loss  of  tone  in 
the  system,  may  directly  occasion  the  disease.  In  growing  lads,  lateral 
curvature  may  be  produced  by  a  habitually  maintained  faulty  position,  as  in 
sitting  too  long  at  the  desk,  or  in  foUowing  certain  occupations.  An 
inequality  in  the  focal  length  of  the  vision  of  the  two  eyes  is  another  very 
common  predisposing  cause  of  lateral  curvature,  the  patient  habitually  twist- 
ing the  body  forward  on  the  side  of  the  defective  eye,  so  as  to  endeavour  to 
accommodate  the  vision  of  it  to  that  of  the  stronger  one.  That  the  real  cause 
of  lateral  curvature  of  the  spine  is  to  be  found  in  faulty  habits  of  life,  and  not  in 
sex,  is  evidenced  by  the  rarity  of  the  affection  amongst  girls  of  the  labouring 
class,  as  compared  with  its  frequency  amongst  those  of  the  wealthier  orders  of 
society. 

The  causes  of  the  antero-posterior  curves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient ;  either  giving  rise  to  an  habitual  stoop,  and  thus 
laying  the  foundation  for  kyphosis,  or  throwing  too  great  a  weight  on  the  loins, 
and  thus  giving  rise  to  lordosis.  Myopia  and  other  impairments  of  vision 
causing  the  person  so  affected  to  stoop,  in  order  to  bring  the  page  nearer  the 
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e^e  in  reading,  is  a  common  canee  of  round  shonlders,  and  in  more  extreme 
degrees  of  kyphoeiB. 

SiQSSOF  Lateral  Gukvatube. — The  signsof  this  affection,  when  it  is  well 
marked,  are  distinctly  obvioos.    The  serpentine  character  of  the  curve,  its 
double  nature,  the  convexity  on  one  side  nsaally  lookiDg  to  the  right  Bhoiilder, 
and  on  the  other  to  the  left  loin,  wiU  render  its  nature  evident.    Idost  com* 
monly  it  commences  in  a  gradoal  manner,  the  first  condition  that  attracts 
attention  being  the  prominence  of  the  right  scapula,  which  is  aappoeed  to  be 
"  growing  ont ; "  or  the  stemo-clavicular  articulation  on  the  same  aide,  or 
some  of  the  cartilages  of  the  ribs,  have  been 
oboerved  to  project.    Whenever  the  Sorgeon 
is  consolted  for  such  symptoms,  he  should  at 
once  examine  the  spine,  which  he  will  gene- 
rally find  to  have  an  inclination  to  the  right 
aide.    In  the  early  stipes  of  the  disease,  when 
the  deviation  is  not  very  distinctly  marked, 
the  readiest  mode  of  determining  it  is  to  let 
the  patient  stand  upright,  taking  care  that 
the  ieet  are  well  placed  together,  and  that  the 
attitude  is  not  forced  but  natural ;  the  Surgeon 
should  then  ran   his   finger  down  the  back 
from  one  spinous  process  to  another,  touching 
each  as  he  passes  it  with  a  pen  dipped  in  ink  j 
in  this  way,  when  he  has  reached  the  lower 
port,  he  will  have  mapped  out  the  coarse  of 
the  vertebral  column,  and  thus  may  see  at  a 
glance  the  nature  and  extent  of  its  displace- 
ment.   At  the  same  time,  he  will  probably 
observe  that  the  two  hips  do  not  exactly 
correspond,  the  left  being  somewhat  thrown 

ouL    Teiy  commonly  there  is  a  good  deal  of      ^-  014.— lAtmi  comtim  at  fspiiia. 
neuralgic  tenderness  about  the  spine,  consti- 
tuting the  ordinary  irritable  or  hysterical  spine,  and  at  this  early  stage  there 
may  be  ansemia  and  symptoms  of  impaired  nutrition. 

As  the  disease  advances,  the  curvature  becomes  more  marked,  and  at  the  same 
time,  owing  to  torsion  of  the  column,  assumes  a  slightly  angular  character 
where  most  convex.  The  ribs  on  the  right  side  are  thrown  oat  and  bulging, 
and  cany  up  the  scapula  with  them,  whilst  those  on  the  left  are  sunk  and  de- 
pressed (Fig.  614).  Infact,  the  whole  of  the  right  side  of  the  chest  and  body 
partakes  in  the  projection  of  the  spine  on  that  aide,  and  thus  adds  much  to 
the  general  deformity ;  whilst  the  left  side  of  the  chest  is  correspondingly 
hollowed  and  sank  in.  When  the  disease  has  advanced  to  this  stage,  genial 
debility,  emadation,  and  pallor  come  on ;  the  nutrition  of  the  body  being 
impaired,  partly  by  the  compression  to  which  the  thoracic  and  abdominal 
organs  are  subjected,  and  partly,  doubtless,  by  irritation  of  the  spinal  cord 
indnoed  by  the  curvature. 

During  the  early  part  of  the  disease,  the  spine  preserves  its  flexibility ;  and 
whilst  the  curve  is  still  recent,  and  the  patient  young,  if  the  weight  of  the 
head  and  shoulders  be  taken  off,  it  will  at  once  resume  its  straight  direction. 
Thus,  if  the  patient  be  lifted  off  the  gronnd  by  raising  her  up  with  the  hands 
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under  the  axillsc,  or  if  she  be  laid  down  on  her  face  on  a  flat  couch,  the  back 
will  fall  into  a  straight  position,  or  may  readily  be  made  to  do  so  by  slight 
traction.  Afl^r  the  disease  has  existed  for  some  time,  or  if  the  patient  have 
passed  that  age  at  which  consolidation  of  the  bones  and  ligaments  is  com- 
pleted, the  distortion  will  continue  permanently,  in  whatever  position  she 
may  be  placed.  This  is  not  only  owing  to  the  deformity  of  the  spine, 
but  to  the  ribe,  and  ligamentous  and  muscular  structures  generally  of  the 
trunk,  having  become  distorted,  shortened,  and  fixed  in  their  abnormal 
position. 

Treatment. — ^The  treatment  of  lateral  curvature  of  the  spine  should  be 
conducted  on  rational  principles ;  and,  when  divested  of  the  mysteiy  with 
which  some  interested  specialists  have  surrounded  it,  it  becomes  as  simple  as 
that  of  any  other  chronic  surgical  affection  of  the  bones,  joints,  or  muscles. 
There  are  three  principles  of  treatment  that  require  to  be  carried  out  in  the 
management  of  these  cases.  The  first  is  the  improvement  of  the  general  health, 
— unless  this  be  effected,  nothing  can  be  done  ;  the  second  is,  to  strengthen 
the  muscles  of  the  spine  ;  and  the  third,  to  take  away  as  much  as  possible  the 
weight  of  the  head,  neck,  and  upper  extremities. 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  aoouise 
of  alo§tic8  for  the  regulation  of  the  uterine  function,  is  of  great  moment ;  at 
the  same  time,  a  nourishing  diet  of  animal  food  should  be  allowed,  and  the 
patient  encouraged  to  take  exercise  in  the  open  air.  By  these  means  the 
nutrition  of  the  system  will  be  improved,  and  the  tone  of  the  muscles  restored. 
The  muscular  power  may  be  more  directly  strengthened  by  having  the  back  well 
sponged  with  salt  or  vinegar  in  cold  water  every  morning,  and  methodically 
rubbed  from  top  to  bottom.  The  friction  should  be  appli^  principally  to  the 
erector  spinse  muscles  and  their  prolongations  on  each  side  of  the  vertebral 
column,  and  may  be  done  either  with  the  naked  hand,  or  with  some  slightly 
stimulating  embrocation.  At  the  same  time,  if  the  patient's  strength  will  permit 
it,  but  not  otherwise,  the  use  of  the  hand-swing  may  be  allowed,  or  califfbhenic 
exercises  practised,  and  swimming  learnt ;  by  it  the  back  is  straightened,  and 
its  muscles  braced  more  effectually  than  in  any  other  exercise ;  these  exercises, 
however,  should  not  be  continued  if  they  induce  a  feeling  of  fatigue  or  ex- 
haustion. Whilst  this  plan  is  being  persevered  in,  the  patient  should  be  made 
to  lie  recumbent  for  a  few  hours  daily,  sitting  or  standing  as  little  as  possible. 
By  these  means,  assiduously  continued  for  some  length  of  time,  the  muscles  of 
the  back  may  be  strengthened,  and  increase  of  the  deformity  prevented ; 
and  in  this  way  the  slighter  cases  of  lateral  curvature,  those  in  which  there  is 
a  tendency  to  rather  than  a  full  development  of  the  disease,  may  be  cored. 
Should  the  focal  length  of  the  two  eyes  vary  materially,  this  must  be  corrected 
by  the  use  of  proper  glasses.  All  faulty  habits  must  be  corrected — one-handed 
games  laid  aside — ^in  writing  or  drawing  a  sloping  desk  should  be  used,  to 
which  the  child  should  sit  squarely.  If  the  girl  rides,  she  should  learn  to  ride 
alternately  on  the  off  and  near  sides. 

In  slight  cases  of  lateral  curvature,  great  evil  may  be  occasioned  and  the 
deformity  increased  by  the  unnecessary  employment  of  cumbersome  machinery. 
The  heavy  apparatus  that  is  often  applied  to  growing  girls  overpowers  and 
compresses,  rather  than  supports  and  directs  the  imperfectly  developed  and 
still  yielding  skeleton.  By  the  use  of  complicated  machines  the  muscles  of  the 
back  become  weakened  and  atrophied  from  disuse ;  the  pelvis  is  compressed 
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and  contracted  ;  and  those  veTy  evils  are  prodnced  bj  the  mechanician  which  it 
a  the  object  of  the  Surgeon  to  avert  or  correct. 

When  the  affection  is  further  advanced,  though  the  spine  still  continue 
flexible,  if  there  be  decided  projection  of  the  ribs  on  one  side,  and  the  shoulder 
and  hip  be  prominent,  with  apparent  difference  in  the  length  of  the  limbs,  and 
mnch  impairment  of  the  general  health,  more  decided  measures  of  treatment 
must  be  had  recourse  to.  In  these  cases,  as  in  those  just  described,  the  con- 
Btittitional  powers  must  be  carefully  attended  to  on  ordinary  medical  principlea  ; 
iron,  and  good  living,  with  fresh  air,  being  the  basis  of  the  treatment.  At  the 
same  time  that  we  endeavoar  to  improve  the  strength  of  the  system  in  this 
way,  and  that  of  the  muscles  of  the  back,  especially  by  cold  bathing  and  fric- 
tions, it  is  essential  to  adopt  means  to  take  off  the  weight  of  the  head  and 
sbonlders,  and  to  prevent  its  continuing  to  keep  up  and  to  increase  the 
deformity.  This  may  be  done  in  two  ways  :  by  keeping  the  patient  in  the 
recmnbent  position,  or  by  allowing  her  to  go  about,  wearing  proper  supports. 

The  x«ciuab«it  positioa  in  the  treatment  of  lateral  curvature  of  the  spine, 
though  a  valuable  means  as  an  adjunct  to  other  measures,  has  been  greatly 
abased,  by  being  employed  as  an  exclusive  plan.    This  should  not  be,  except 
when   the  patient   is  unable   to  stand  or  walk  with   comfort,  as  happens 
in  extreme  cases,  when  it  may  be  necessary  to  confine   her  for  a  time  to 
this  position,  until  the  proper  muscular  power  has  been  restored  by  the  syste- 
matic use  of  electricity  or  other  means.     These  instances,  however,  are  veiy 
rare ;  too  mnch  so  to  constitute  the  rule  in  the  treatment.    Whenever  the 
recumbent  position  is  employed,  the  prone  seems  to  me  far  preferable  to  the 
supine,  for  reasons  mentioned  when  speaking  of  angular  curvature  of  the 
spine  (p.  428)  ;  and  the  best  couch  for  the  purpose  is  certainly  Verral's. 
The  patient  should  be  kept  on  this 
during  the  intervals  of  exercise,  not 
being  allowed  to  sit  even  at  meals  or 
to  stand  ;  she  will  very  soon  become 
accustomed  to  a  position  that  at  first 
appears   constrained,    and    will,    pro* 
bably,  speedily  be  able  to  sleep  in  it. 

liie  M«GhMiic«l  ContxiTUio«a 
constructed  for  the  purpose  of  taking 
the  weight  of  the  head,  neck,  and  upper 
extremities  off  fh)m  the  weakened 
spine,  are  of  very  various  forms,  and 
l^ve  bad  much  ingenuity  expended  in 
their  construction.  They  all  have  three 
principal  objects,  however  mnch  their 
details  may  vary  ;  viz, :  1,  to  form  a 
broad  basis  of  support  round  the  pelvis, 

by  means  of  a  strong  well-fitting  band;  Fig.  eiy-spuuisnpporttoruunicnmtun. 
2,  to  carry  off  the  weight  of  the  head 

and  upper  extremities  from  the  spine  by  means  of  lateral  crutches,  which 
transmit  it  to  this  band ;  and  3,  to  influence  the  convexities  of  the  spinal 
curve  by  means  of  movable  plates,  acted  upon  by  rack-and-pinion  or  screw 
power.  The  best  of  these  mechanical  contrivances  for  supporting  the  weight 
of  the  head  and  shoulders,  is  the  apparatus  represented  in  the  accompanying 
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woodcut  (Fig.  615).  By  it  the  projection  of  the  right  ahonlder  may  be 
gradnall;  brought  down,  the  left  one  raised,  and  the  weight  of  the  whole  of 
the  npper  part  of  the  body  supported.  By  this  contrivance  alone,  properly 
and  carefully  adjusted  to  the  condition  of  the  deformity,  most  patients  may  be 
treated  without  the  necessity  of  any  confinement  whatever ;  the  spine  being 
by  degrees  restored  to  its  proper  direction  by  veiy  gradually  increasing  the 
pressure  and  support  of  the  instrument,  at  the  same  time  that  the  general 
health  is  carefully  attended  to,  and  the  patient  has  the  benefit  of  good  air. 
At  first  the  instrument  need  be  worn  only  during  the  day,  but  after  a  time  it 
should  be  kept  on  at  night  as  well.  Is  long-standing  and  severe  cases  of 
lateral  curvatnre  of  the  spine,  when  its  flexibibty  is  lost,  and  the  projection  of 
the  ribs  has  become  permanent,  a  core  cannot  be  expected,  nor  can  it  be 
broi^ht  about  by  any  means ;  but  the  patient  will  derive  great  comfort  and 
support  ftom  the  use  of  this  excellent  instrument,  and  the  increase  of  the 
disease  may  thus  be  prevented.  Sayre's  plaster  jacket  has  been  used  for  lateral 
curvature,  but  is  now  generally  condemned,  as  it  prevents  movement  com- 
pletely, and  thus  increases  the  weakness  of  the  muscles. 

The  treatment  of  Poalerior  Excurvation  of  the  spine,  without  cariea  or  other 
organic  disease  of  the  vertebral  column,  is  best  conducted  by  the  use  of  the 
instrument  here  figured  (Fig.  616),  which  is  constructed  essentially  on  the 
same  principles  as  that  for  lateral  curvature,  with  the  exception  that  the  beck- 
plate  is  so  arranged  as  to  press  upon  the  projection,  and  thus  gradually  to 


Fig.  SlC-Splul  SopIHHt  f«  PU-  (IT.-Sptml  BappoH  tcr 

FoiUrioT  benmtion.  Poateriol  IncwnUoD. 

bring  it  into  proper  position.  In  cases  of  kyphosis  especially,  attention 
should  be  directed  to  the  sense  of  vision,  and  myopia  or  other  impairments 
should  be  corrected  by  the  use  of  glasses,  the  stoop  being  often  dependent 
on  ncar-flighL 

In  Poitarwr  Incurvation  the  apparatus  here  figured  (Fig.  617)  will  be  fotmd 
the  most  useful  appliance.  In  fact,  all  these  varieties  of  spina]  curvatnre 
may  be  remedied  by  the  use  of  instruments  constructed  and  acting  on  the 
most  simple  mechanical  principles. 

DaroRKiTiss  or  tb>  moK  un>  ljkbb. 

Various  deformities,  such  as  tquint,  tcry-neek,  and  elub-fool^  are  due  to  e 

distorbanoe  of  the  normal  equilibrium  that  exists  between  aDtsgonistio  mucles 
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80  that,  by  the  paralysis  of  one  set,  or  by  the  spasmodic  action  of  the  other,  the 
proper  balance  of  power  is  lost,  and  the  limb  or  part  deviates  from  the  position 
that  is  natural  to  it,  being  drawn  aside  by  the  more  powerful  set  of  muscles. 
These  deformities  may  be  congenital,  or  they  may  be  acquired. 

The  primary  mischief  is,  in  many  cases  seated  in  the  nervous  system  ;  in 
others,  but  more  rarely,  in  the  muscular.  The  ligaments  and  bones  become 
only  secondarily  altered  in  shape,  being  shortened  or  compressed  on  the  side 
towards  which  the  limb  or  part  inclines  or  is  drawn.  Fasciae  also  become 
shortened  and  tense,  and  the  disused  muscles  are  apt  to  become  soft,  wasted, 
and  flabby.  The  contracted  muscle  after  a  time  becomes  permanently  rigid 
and  shortened. 

Causes. — The  causes  of  these  deformities  are  very  various ;  but  they  may 
be  referred  to  the  following  heads. 

1.  Prolonged  Abnormal  Position  of  a  limb,  as  in  an  unreduced  disloca- 
tion or  an  ankylosed  limb,  may  lead  to  permanent  deformity.  It  may  be  taken 
as  a  general  pathological  law  that  ligaments,  fasciae,  and  to  a  less  extent 
muscles,  if  kept  for  a  sufficient  length  of  time  in  a  continuously  relaxed  state, 
become  shortened  to  accommodate  themselves  to  the  position  in  which  they 
have  been  placed,  and  thus  render  the  displacement,  which  originally  caused 
the  relaxation  permanent.  The  most  marked  example  of  this  is  seen  in  cases 
of  psoas  abscess,  in  which  the  patient  has  been  confined  to  bed  for  months 
before  death  with  the  knees  constantly  flexed.  After  a  time  complete 
extension  becomes  impossible,  and  dissection  proves  that  this  is  due 
to  shortening  of  those  ligaments  that  are  relaxed  in  flexion.  A  similar 
shortening  of  ligaments  or  fasciae  may  occur  after  fractures,  if  the  parts  be 
kept  for  too  long  a  time  in  one  position,  more  particularly  if  they  be  bound 
and  matted  together  by  the  pressure  of  tight  bandages.  There  is  no  danger 
however  of  such  a  condition  being  developed  in  the  time  ordinarily  required 
for  the  treatment  of  a  fracture.  Some  forms  of  congenital  club-foot  have  been 
supposed  to  be  due  to  a  prolonged  abnormal  position  of  the  limb  during  intra- 
nterine  life,  but  the  evidence  of  this  is  not  very  satisfactory. 

2.  Contraction  of  inflammatory  new  growths  or  of  tisanes  wliioli 
liaTS  been  infiltrated  with  inflammatory  exudations,  is  a  fruitful  cause 
of  deformities.  As  examples  may  be  mentioned,  the  contraction  of  the  cica- 
trices of  burns  in  any  part  of  the  body,  acquired  talipes  equinus  from  con- 
traction following  a  deep-seated  abscess  in  the  calf,  and  contracted  knee  or  hip 
after  inflammation  of  the  joint. 

8.  2>erangement  of  the  proper  antagonistic  action  of  certain 
gronps  of  Xnscles. — This  may  arise  from  a  variety  of  causes. 

(a.)  The  Position  of  the  Limb  may  give  one  group  of  muscles  an  advantage 
over  their  opponents  ;  thus  in  disease  of  the  knee,  the  flexed  position  gives  the 
flexor  muscles  an  advantage  over  the  extensors,  and  we  consequently  find  that 
the  head  of  the  tibia  becomes  after  a  time  displaced  to  a  greater  or  less  degree 
backwards  into  the  ham,  merely  by  the  tonic  contraction  of  the  muscles 
without  any  weakness  or  paralysis  of  their  opponents. 

(r)  Paralysis  or  paresis  of  one  group  of  muscles,  the  contractility  of  their 
antagonists  continuing  normal  is  a  common  cause  of  deformity,  as  the  relative 
balance  of  action  is  destroyed,  and  the  stronger  muscles  will  pull  the  part  over 
to  their  side.  The  causes  of  this  condition  may  be  in  the  muscles  themselves, 
in  the  nerve  supplying  them,  or  in  the  central  portions  of  the  nervous  system. 
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The  muscle  itself  is  seldom  the  seat  of  the  primary  lesion.  G.  Y.  Poore  has 
pointed  oat  that  a  single  muscle  or  group  of  muscles  may  be  weakened,  and 
their  contractility  in  response  to  electricity  impaired  by  excessive  use  without 
sufficient  intervals  of  rest.  This  is  often  accompanied  by  spasm  of  the  oppo- 
nent muscles,  sometimes  tonic,  but  more  often  clonic,  and  thus  deformity  may 
result.    This  is  not  however  a  common  cause  of  actual  deformity. 

The  conductivity  of  a  motor  nerve  is  frequently  abolished  by  wound,  injury, 
pressure  of  tumour,  exposure  to  cold,  or  neuritis  from  other  causes.  A  good 
example  of  the  effects  of  lesion  of  a  motor  nerve  in  producing  deformity  may 
be  seen  in  the  peculiar  condition  of  the  hand  and  forearm,  described  at  p.  573, 
VoL  I.,  as  resulting  from  paralysis  of  the  musculo-spiiil  nerve  in  certain 
fractures  of  the  humerus.  In  paralysis  of  the  facial  nerve  from  cold  the  fiK» 
is  distorted  by  being  drawn  to  the  sound  side.  Internal  squint  may  result 
from  paralysis  of  the  sixth  nerve  frx)m  pressure  upon  it  as  it  enters  the  orbit, 
the  external  rectus  losing  its  power  and  the  eye  being  drawn  inwards  by  the 
action  of  its  antagonist,  the  internal  rectus. 

Disease  of  the  central  nervous  system,  more  especially  of  the  spinal  cord,  is  a 
frequent  cause  of  deformity,  which  is  very  common  in  infancy  and  early  child- 
hood, as  a  consequence  of  Infantile  Paralysis.  This  disease  is  now  known  to 
be  due  to  inflammation  of  the  anterior  grey  comua  of  the  cord.  At  first 
there  is  extensive  paralysis,  which  gradually  clears  up  as  the  acute  stage 
passes  off,  often  leaving  merely  a  single  group  of  muscles  permanently  para- 
lysed, as  for  instance,  the  tibialis  anticus,  and  the  extensors  of  the  toes.  As 
the  result  of  this  the  foot  becomes  extended  by  the  unopposed  muscles  of  the 
calf,  and  one  form  of  acquired  club-foot  is  produced.  Little  has  made  the 
important  observation  that  many  cases  of  deformity  in  infants  appear  to  be 
due  to  mischief  inflicted  on  the  base  of  the  brain  during  protracted  and 
instrumental  labours. 

Another  example  of  deformity  from  disease  of  the  central  nervous  system  is 
the  club-foot  and  occasionally  club-hand  also,  met  with  in  cases  of  encephalo- 
oele  or  spina  bifida. 

(c.)  Sptum  of  a  muscle  or  group  of  muscles  also  may  give  rise  to  deformity, 
the  opponent  muscles  remaining  perfect  in  their  contractility,  but  being  over- 
balanced by  the  continued  contraction  of  their  antagonists. 

Spasm  may  be  the  result  of  direct  irritation  of  the  central  nervous  system. 
This  would  appear  to  be  the  case  in  some  forms  of  squint.  It  may  also  he 
reflex,  resulting  from  some  peripheral  irritation.  This  we  commonly  see  happen 
in  cases  of  contraction  occurring  from  the  cutting  of  teeth,  the  irritation  of 
worms  in  the  intestinal  canal,  in  the  so-caUed  hysterical  contractions  fix)m 
uterine  irritation,  &c.  From  all  these  various  causes,  contraction  and  con- 
sequent deformity  may  arise.  In  some  cases  deformity  will  cease  after 
removal  of  the  cause ;  but  in  other  instances,  in  which  it  has  been  of  long 
duration,  the  deformity  will  continue,  owing  to  the  muscles  having  faUen  into 
a  kind  of  rigid  atrophy,  being  shortened  and  wasted. 

4.  When  deformity  has  arisen  the  lower  extremity  as  a  consequence  of  any 
of  the  above  conditions,  it  becomes  greatly  aggravated  by  the  u*eighi  of  tJte 
body  acting  on  the  deformed  limb.  This  we  see  especially  marked  in  old 
club-feet. 

Trbatxknt. — ^The  General  Treatment  of  deformity  consists  in  removing 
the  cause  of  the  contraction  in  those  cases  in  which  it  is  dependent  on  oentral 
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or  peripheral  dijBease  or  irritation  that  admits  of  remedy.  Thus,  if  squinting 
arise  from  pressure  upon  the  brain,  the  eye  will  assume  its  straight  direction 
when  the  congested  vessels  are  relieved,  or  the  effused  fluid  absorbed  ;  or  if  a 
contraction  of  the  hamstring  muscles  arises  from  the  irritation  of  worms  in  the 
intestinal  canal,  a  purgative  dose  may  cure  the  affection. 

Electricity  is  perhaps  the  most  valuable  agent  we  possess  for  the  treatment 
of  those  deformities  that  arise  from  paralysis  of  one  set  of  muscles  allowing 
those  that  retain  their  healthy  contractility  to  draw  the  parts  over  to  their 
side.  Thus,  for  instance,  if  the  muscles  supplied  by  the  external  poplitea 
nerve,  the  tibialis  anticus,  the  extensors  of  the  toes,  and  the  peronei — are 
paralysed,  so  that  the  muscles  of  the  calf,  the  tibialis  posticus,  and  the  flexors 
of  the  toes  draw  the  foot  into  the  position  of  Talipes  Equinus  and  Yams,  the 
electricity  must  be  applied  to  the  former  group  of  muscles.  The  continuous 
current  will  be  found  the  most  efficient,  faradization  being  of  but  little  use  if 
d^enerative  changes  have  commenced  in  the  paralysed  muscles.  In  the  case 
just  described  the  sponge  connected  with  the  positive  pole  should  be  tied  over 
the  external  popliteal  nerve  behind  the  head  of  the  fibula,  and  the  n^ative 
sponge  applied  freely  over  the  paralysed  muscles  till  the  skin  becomes  slightly 
reddened.* 

Friction  properly  applied  forms  a  useful  adjunct  to  electricity,  and  great 
care  must  be  ta^en  to  keep  the  limb  warm  by  proper  clothing,  without  which 
the  other  treatment  will  be  of  little  avail. 

In  many  cases,  the  contraction  may  be  slowly  but  very  effectually  overcome 
by  the  use  of  suitable  apparatus,  having  a  constant  elastic  or  tensive  action 
kept  up  by  means  of  bands  of  vulcanized  india-rubber  or  steel  springs.  The 
details  of  these  various  appliances,  though  belonging  to  the  department  of  the 
instrument-maker,  cannot  be  too  carefully  studied  by  the  Surgeon,  who,  after 
all,  in  Older  to  guide  and  control  their  action,  must  be  thoroughly  conver- 
sant with  the  mechanical  principles  involved  in  their  construction.  In  many 
of  the  slighter  and  less  chronic  cases,  the  deformity  may  be  remedied  by  the 
employment  of  these  milder  means,  singly  or  conjoined ;  but  in  those  which 
are  congenital  or  more  permanent,  the  Divman  of  the  Tendons  at  fault  is  the 
only  mode  of  restoring  the  natural  condition  of  the  part.  This  orthopcedic 
de}^ment  of  surgery  owes,  in  a  great  measure,  its  existence  to  the  labours 
of  Delpech  and  Stromeyer,  and  its  perfection  to  those  of  Little,  Tamplin,  and 
Adams. 

Tteotcmiy. — By  tenotomy,  as  at  present  practised,  is  meant  the  subcu- 
taneous division  of  a  contracted  tendon  by  means  of  a  narrow-bladed  knife 
(Figs.  618,  619,  620)  introduced  obliquely  through  a  puncture  by  its  side. 
In  doing  this,  it  should  be  borne  in  mind  that  the  normal  anatomical  relations 
of  parts  are  often  a  good  deal  disturbed  in  cases  of  deformity :  and  thus 
tendons  may  be  approximated  to  arteries  and  nerves,  from  which,  in  the  healthy 
condition  of  the  limb,  they  are  widely  separated. 

In  the  operation  of  tenotomy  the  knife  may  be  used  in  one  of  two  ways.  In 
the  majority  of  cases  the  tendon  may  be  most  conveniently  divided  by  in- 
troducing the  blade  beneath  it  sideways,  and  then  turning  the  edge  against 
it,  and  scratching  through  it  by  a  kind  of  fine  sawing  movement,  the  handle  of 

*  For  dcteUt  of  the  tre»tm«iit  of  iMumlyMd  moielM  bj  eleetridtjr,  I  mnit  refer  fhe  resder  to  special 
works  on  tbe  sabjeet,  cepedsUy  "  Electricify  in  Medicine  and  Surgeiy/'  by  O.  Y.  Poors,  and  ths  selection 
from  the  Works  m  Dnchenne  (of  Boologne),  published  by  ths  New  Sydenham  Society  in  18M. 
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the  knife  being  used  as  a  lever,  to  presa  the  edge  gainst  the  tendon,  whilst 
it  is  made  tense  by  an  assietant.  The  second  waj  is  to  pass  the  teno- 
tome snperficiallj  to  the  tendon  between  it  and  the  skin,  and  then  to  turn 
the  edge  against  it  whilst  it  is  made  tight  hj  an  assistant.  In  this  plan  the 
danger  of  wounding  the  skin  is  avoided,  A  drop  or  two  only  of  blood  is  lost 
in  the  operation  ;  and,  as  the  divided  tendon  retracts  with  a  kind  of  snap,  a 
gap  will  be  left  between  the  two  ends,  from  half  an  inch  to  an  inch  in  width, 
according  to  the  previous  amount  of  tension  in  the  part.  If  the  muscles 
have  been  contracted  for  some  years,  it  will  commonly  be  found  that  the 
fesciffi  in  the  neighbourhood  of  the  tendon  have 
,'1  i\  become  rigid  and  unyielding,  forming  cords  or 

bauds  stretching  across  from  the  side  of  the  gap. 
If  these  be  very  tense,  they  may  be  divided  in  the 
same  way  ;  but  in  many  instances  it  will  be  fonnd, 
after  the  lapse  of  a  short  time,  that  they  will  yield 
by  stretching,  and  consequently  will  not  reqoite 
division.  After  the  section  has  been  made,  the 
small  puncture  should  be  closed  with  a  pad  of  lint 
and  a  strip  of  plaster,  the  admission  of  air  into  the 
wound  being  csrefolly  guarded  against.  The  whole 
success  of  the  operation  depends  on  this.  Shoald 
air  enter,  spreading  inflammation  and  Euppnration 
will  to  a  certainty  be  set  np  ;  whereas,  if  this  be 
avoided,  the  wound  will  heal  without  any  inflamma- 
tion beyond  that  caused  directly  by  the  injury. 
It  is  the  entrf  of  air,  and  not  the  subcntaneons 
wound,  that  gives  rise  to  spreading  inflammation. 
Antiseptics  are  wholly  nnnecessaiy  in  tenotomy. 
FigiL  <ie,  eifl,  on.— Tcnotoiaw  If  the  subcutaneous  section  be  done  with  the  most 
ordinary  care,  no  danger  of  suppuration  will  result. 
After  tenotomy  the  part  should  then  be  simply  bandaged  and  either  left  withont 
any  apparatus,  or  supported  by  a  splint  in  the  same  position  that  it  oocnpied 
before  the  tendon  was  cut,  no  attempt  at  extension  being  made  for  three  or 
four  days.  At  the  expiration  of  this  time  repair  will  have  conmicnced,  and 
then  proper  mechanical  contrivauces  may  be  adjusted  for  gradually  restoring 
the  normal  position  of  the  limb  or  part. 

Sayre  adopts  a  diSerent  method.  He  makes  extension  immediately  after 
the  division  of  tendons  and  fascife,  and  I  have  seen  excellent  results  follow  this 
practice.  It  is  not,  however,  applicable  in  all  cases,  as,  in  some  instances  of 
talipes  of  old  standing,  the  contraction  appears  to  exist  in  the  ligaments  as 
well  as  in  the  more  superficial  stractores.  In  such  caiies  considerable  resist- 
ance will  be  offered,  and  long-continued  extension  be  retjuired. 

Tlie  mode  of  B«p«lr  In  DivitUd  TMidoB*  has  given  rise  to  some  con- 
troversy,  there  being  two  theories  with  refcard  to  the  process.  According  to 
one,  the  grannlation-tissne  between  the  divided  and  retracted  ends  gradually 
nndergocs  a  process  of  contraction,  analogous  to  what  takes  place  in  the 
cicatrix  of  a  bum,  so  as  to  canse  approximation  of  the  cut  ends  of  the  tendon 
at  the  eipenso  of  the  muscle,  which  becomes  pnrtially  lengthened,  until  at 
last  a  tninsveTse  linear  cicatrix  merely  is  left  at  the  line  of  section.  Adams 
has,  however,  cunclusirely  shewn  that  this  chcoiy  is  erroneous,  and  that  rqiair 
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is  effected  by  the  formation  of  vascular  granulation-tissue  between  the  cut 
ends,  chiefly  from  the  sheath  and  soft  parts  around  ;  that  this  undergoes 
gradual  development  into  fibrous  tissue  ;  and  that  the  tendon  is  actually 
lengthened  and  remains  permanently  so,  by  the  formation  of  this  new  material, 
which  eventually  resembles  the  normal  structure  of  tendon  so  closely  that  the 
microscope  fails  to  detect  any  appreciable  difference,  and  that  it  can  be  dis- 
tinguished only  by  its  more  translucent  appearance  from  the  dd  tendon.  In 
fact,  the  gap  is  completely  filled  up. 

In  cases  of  congenital  malformation,  the  question  frequently  arises  as  to 
whether  tenotomy  should  be  performed  in  early  infancy,  or  delayed  to  a  more 
advanced  age.  As  a  general  rule  I  think  that,  if  operation  will  certainly  be 
necessary,  it  should  not  be  delayed  ;  it  is  not  more  difficult  at  an  early  period 
of  life  than  at  any  other,  no  danger  attends  it,  and  when  performed  during 
infancy,  there  is  a  far  less  chance  of  the  deformity  being  permanent,  than  if 
the  operation  be  delayed  for  some  years.  But  it  must  be  remembered  that 
many  slight  deformities  and  contractions  in  infants  may  be  removed  without 
operation,  by  attention  to  proper  mechanical  and  hygienic  means.  The 
Sni^;eon  should  not,  therefore,  be  too  ready  to  operate  in  slight  cases  at 
tender  ages. 

DSFORHITIXB  A7FXCTINO  THK  FAGS  AND  NXCK 

Wrt-neck. — Wry-neck,  Torfeioollia  or  Caput  Obstipnin,  arises  from 
spasm  of  one  of  the  stemo-mastoid  muscles ;  the  head  being  drawn  to  the 
affected  side.  On  close  examination  in  wry-neck,  it  will  be  found  that  there 
is  a  triple  displacement  of  the  head,  which  is  drawn  downwards,  rotated  fix)m 
the  affected  side,  and  inclined  lateraUy  towards  it.  The  features  lose  their 
symmetry.  The  half  of  the  face,  and  even  of  the  head,  on  the  affected  side, 
becomes  less  perfectly  developed ;  and  the  true  lines  of  the  eyebrows,  eyes,  and 
mouth  become  displaced  and  lowered. 

In  torticollis,  the  affected  stemo-cleido-mastoid  will  be  found  hard,  defined, 
and  shortened;  sometimes  both  divisions  of  the  muscle  are  equally  tense, 
standing  out  in  strong  relief,  so  as  to  look  almost  like  two  distinct  muscles. 
In  other  cases,  one  division,  and  then  most  usually  the  sternal,  is  chiefly 
affected.  After  a  time  the  cervical  vertebrae  participate  in  and  maintain  the 
displacement,  becoming  rotated  on  their  axes  and  curved.  Eventually  the 
whole  spinal  column  shares  in  the  displacement,  and  lateral  curvature  sets  in. 
The  deeper  muscles  also  become  shortened,  and  the  anterior  margin  and  clavi- 
cular attachment  of  the  trapezius  will  often  be  found  tense  and  pretematurally 
defined. 

Causes. — Wiy-neck  appears  to  be  occasionally  congenital :  more  frequently 
it  is  acquired,  coming  on  in  childhood  afi^er  measles  or  scarlatina,  usually  as  a 
consequence  of  inflamed  cervical  glands,  and  is  then  due  to  the  position 
instinctively  assumed  by  the  head  in  order  to  relax  muscular  tension  on  the 
inflamed  side  of  the  neck.  It  not  unfrequently  commences  with  an  ordinary 
stiff  neck  from  cold.  In  other  cases,  agam,  it  is  purely  spasmodic,  the  tension 
of  the  muscle  varying  at  different  times,  disappearing  when  the  child  is 
anaesthetized,  and  being  overcome  by  gentle  traction.  In  these  cases  the  spinal 
accesBory  nerve  is  probably  at  fault,  and  it  is  owing  to  irritation  of  it  that 
the  stemo-mastoid  and  trapezius  muscles  take  on  a  spasmodic  action.    In 
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spasm  of  both  stemo-maatoidB  the  head  is  thrown  forwards,  the  muscles  pro- 
jecting  in  great  relief.  In  these  cases,  the  disease  will  usoally  be  fomid  to 
have  had  a  rhemnatic  origin.  Deformity  in  this  situation  may  occur  also  from 
diseased  cervical  vertebrse,  or  from  the  traction  of  the  cicatrix  of  a  bom. 
The  conditions  here,  however,  are  peculiar,  depending  upon  causes  that  are 
irrespective  of  the  state  of  the  muscles,  which  are  not  tense,  and  may  thus 
readily  be  distinguished  from  the  true  form  of  the  disease  produced  by  the 
causes  above  mentioned. 

TreaimmU — The  treatment  of  torticollis  arising  from  permanent  shortening 
of  one  of  the  stemo-mastoids,  which  is  the  common  form  of  the  affection,  may 
best  be  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and  thus 
allowing  the  head  to  regain  its  proper  position.  The  division  of  the  muscle  is 
a  somewhat  delicate  operation,  on  account  of  the  important  structures  that  lie 
immediately  behind  it.  By  making  the  incision,  however,  through  it,  from 
behind  forwards,  dose  to  the  sternum  and  along  the  clavicle,  there  can,  if 
ordinary  care  be  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  forwards,  and  separate  it  from  sub- 
jacent parts.  The  tension  also,  into  which  it  is  thrown  by  its  spesm,  draws  it 
away  from  the  carotid  sheath.  In  several  instances  in  which  I  have  had 
occasion  to  perform  this  operation,  no  difficulty  whatever  has  been  experienced 
in  dividing  the  sternal  attachment  of  the  muscle,  which  is  usually  very  tense 
and  prominent,  by  making  a  puncture  on  the  inner  side  of  the  tendon,  pushing 
a  narrow  director  behind  the  muscle,  drawing  the  latter  forwards,  and  then 
passing  an  ordinary  tenotome  behind  the  tendon,  with  its  flat  side  towards  it, 
just  in  fix)nt  of  the  upper  margin  of  the  sternum,  and  cutting  forwards, 
whilst  the  muscle  is  put  well  upon  the  stretch.  In  dividing  the  clavicular 
insertion,  the  safest  plan,  I  think,  consists  in  making  a  puncture  with  a 
scalpel  upon  and  down  to  the  clavicle  in  the  cellular  space  which  lies  between 
the  two  attachments  of  the  muscle,  and  then  pushing  a  long,  blunt-pointed, 
narrow-bladed  tenotome  beneath  the  insertion  of  the  muscle,  dividing  this  in 
a  direction  forwards.  In  this  situation  ako  the  director  may  be  used,  unless 
the  parts  are  very  tense.  Care  must  be  taken  of  the  external  jugular  vein  at 
the  outer  edge  of  the  muscle.  Should  this  vessel  run  inconveniently  close  to 
the  edge,  the  safer  plan  is  to  begin  the  operation  from  the  outer  side,  making 
the  first  puncture  here.  After  division  of  the  tendon,  the  deep  fascia  of  the 
neck  will  sometimes  be  found  stretching  across  in  firm  and  tense  bands ; 
these,  however,  had  better  not  be  interfered  with,  as  they  will  yield  in  time, 
and  much  risk  of  injuring  the  subclavian  and  carotid  vessels  would 
attend  any  attempt  at  their  division.  Nor  should  the  edge  of  the  knife 
ever  be  turned  inwards.  Care  must  be  taken  to  divide  the  muscle 
completely,  but  not  to  carry  the  incision  too  freely  or  deeply.  I  have 
heard  of  more  than  one  case  in  which,  from  want  of  due  precaution, 
abundant  haemorrhage  occurred,  and  of  three  in  which  fatal  results  followed 
the  operation. 

After  the  operation,  the  position  of  the  head  must  be  gradually  rectified  by 
proper  apparatus.  The  best  instrument  for  this  purpose  is  the  one  invented 
by  Bigg,  and  here  figured  (Fig.  621).  It  consists  of  a  pelvic  band,  avertebrsl 
stem,  and  arm-pieces,  the  object  of  which  is  to  secure  a  firm  basis  of  support 
to  the  neck-lever  (1),  and  the  maxillary  lever  (2).  The  neck-lever  panes 
round  the  head,  and  takes  its  bearing  against  the  temporal  bone  on  the  side 
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towards  which  the  head  is  deflected.    The  maxillary  lever  acts  against  the 

lower  jaw  on  the  opposite  side— that  which  is  turned 

up.    By  means  of  a  ratchet-joint,  the  neck-lever,  the 

action  of  which  is  vertical,  turns  the  head  from  the  side 

to  which  it  is  deflected,  whilst  the  maxillary  lever, 

acting  horizontally,  rotates  the  head  on  its  axis.    By 

the  combined  action  of  these  two  forces  the  head  is 

restored  to  its  vertical  position,  and  the  chin  replaced 

in  the  mesial  line.    In  this  way  the  curvature  of  the 

cervical  vertebraa  may  gradually  be  corrected  ;  should 

it,  however,  have  existed  for  a  considerable  time,  it 

may  have  assumed  a  permanent  character,  and  a 

twist  in  the  neck  will  continue  for  life.    If  the 

operation  be  not  delayed  until  too  late  in  life,  the 

featores  will  gradually  regain  their  symmetry. 

The  exposure  and  division  of  the  spinal  accessory 
nerve  has  been  practised,  but  not,  I  believe,  with  any 
benefit.  When  wry-neck  is  secondary  to  disease  of 
the  cervical  vertebrae,  little  can  be  done  beyond 
maintaining  the  spinal  column  in  as  steady  and  fixed 
a  position  as  possible,  by  means  of  mechanical 
support  (vide  Fig.  331,  VoL  I.). 

In  those  cases  in  which  the  wry-neck  appears  to 
be  dependent  rather  on   paralysis    of  one  stemo- 
mastoid,  than  on  spasm  of  the  other,  electricity,  and 
the  application  of  strychnine  to  a  blistered  sur&ce  over  the  muscle,  will  be 
found  most  useful. 


Fig.  621.— Bigg's  ApporatuB 
for  Wry-neck. 


J>»rOBlCZTXB8  or  TBS  ABM  AKD  HAND 

CoatraetioA  of  the  Arm  is  not  of  very  common  occurrence,  except  as  the 
result  of  bums.  I  have,  however,  met  with  four  distinct  forms  of  contraction 
of  the  forearm. 

1.  There  may  be  ankylosis  of  the  elbow- joint,  the  forearm  being  bent  at  a 
right  angle  with  the  arm,  the  result  of  disease  of  or  around  the  articulation. 
If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and  firm,  a  very  useful 
limb  may  be  restored  by  breaking  down  adhesions,  under  chloroform, ,  by 
forcible  flexion  and  extension,  and  then  using  passive  motion,  fiiction,  and 
douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a  permanently  weakened  limb,  over  which  the  patient  has  lost  the 
power  of  flexion.  In  such  cases  I  have  found  gradual  extension,  made  by 
means  of  an  angular  splint,  acted  upon  by  a  ratchet-apparatus,  the  safest 
means  of  restoring  the  utility  of  the  arm.  If  the  ankylosis  be  osseous,  the 
bones  should  be  resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  fitlse 
joint  allowed  to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical  or  rheumatic.  When 
hysterical,  occurring  in  young  women,  it  requires  the  ordinary  constitutional 
treatment  of  hysteria  ;  should  this  fail  in  removing  it,  extension  may  be  made, 
under  chloroform,  and  the  arm  kept  in  the  straight  position  for  a  time.    When 
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it  IB  rheumatic,  or  of  organic  character,  and  permanent,  eection  of  the  tendon 
and  \\a  aponenroBis  may  be  practised,  due  care  being  taken  of  the  artery  and 
nerve.  This  operation  is  moat  eafeij  done  by  introducing  tlie  tenotome  to  the 
inner  Bide  of  the  tendon,  slipping  it  nnder,  and  cutting  upwards  and  oat- 
warda ;  the  artery  being  guarded  and  pushed  to  the  inner  aide  by  the  pressure 
of  the  left  forefinger. 

8.  The  forearm  may  be  forcibly  pronated  and  flexed  as  the  reeolt  of  chronic 
inflammation  of  the  radio-humeral  articulation.  Here  forcible  supination  and 
extension,  under  chloroform,  is  the  beet  remedy. 

4.  The  forearm  may  be  bent  on  the  arm  in  consequence  of  the  contraction 


oDtnctiDD  al  BoiilDitora 


of  the  cicatrix  of  a  bum  along  the  inside  of  the  limb.     In  this  case,  the  plastic 
operation  descrited  at  page  381,  Vol.  I,,  must  be  practised, 

Ankylosia  of  tlia  Arm  in  thB  8tr«ifflit  Focitioii  iB  a  condition  of  rery 
serious  inconvenience,  the  limb  being  abnost  nseless  for  all  ordinary  purposes 
of  life.     In  cases  of  this  Mud,  the  treatment  to  be  adopted  must  depend  upon 


whether  the  ankylosis  be  fibrous  or  osseous.  If  it  be  fibrous,  however  finn, 
the  forearm  may  always  readily  be  brought  into  a  rectangular  position  by 
flexion  under  chloroform,  and  the  mobility  of  the  joint  may  then  be  improved 
or  restored  by  passive  motion,  friction,  and  douches.  If  it  be  osseous,  a  wedge 
of  bone  must  be  removed,  and  the  case  treated  as  an  ordinary  instance  of 
excision  of  the  elbow,  with  a  view  of  establishing  a  false  joint. 

Acquired  ContrMttioii  of  the  MusoIm  of  the  Forekrm  ^mrHimti'g 
til*  Zand  is  occasioualiy  met  with  in  adults.  I  have  seen  it  in  two  opposite 
conditions  :  that  of  forcible  extension  (Fig.  G22),  and  that  of  forcible  flexion 
and  pronation  (Fig.  623).  In  both  insiancCB  it  appeared  to  have  been  the 
result  of  excessive  use  of  certain  muscles  ;  in  the  first  case  in  wringing  out 
clothes,  in  the  other  in  cutting  with  very  hea^y  shears.     In  the  case  of  flexion 
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and  pronation,  it  was  interesting  to  observe  that,  when  the  fingers  were  ex- 
tended, the  wrist  became  flexed,  and  when  the  wrist  was  extended  the  fingers 
became  bent  in.  In  these  cases  change  of  occupation,  friction,  and  galvanism, 
with  the  use  of  a  straight  splint,  were  advantageously  resorted  to,  a  cure  being 
eventually  effected. 

PftnJysis  of  the  Szteniors  and  Supinators,  owing  to  injuiy  of  the 
muscnlo-spiral  nerve  consequent  on  fracture  of  the  humerus,  with  or  without 
tonic  contraction  of  the  flexors  and  pronators,  has  been  described  at  page  573, 
Vol.  I. 

dub-hand. — ^A  deformity  resembling  club-foot  is  occasionally,  though 
rarely,  met  with  in  the  hand.  The  contraction  may  occur  in  two  directions  ; 
either  in  the  sense  of  preternatural  flexion,  or  in  that  of  abnormal  extension 
of  the  member.  It  has  been  described  by  Cruveilhier,  Voillermier,  and  Smith 
of  Dublin.  In  most  of  the  cases  that  have  been  met  with,  there  was  a  certain 
amount  of  deformity  of  the  lower  end  of  the  radius,  with  congenital  dislocation 
of  the  wrist ;  and  in  Smith's  case  there  was  an  accessory  semilunar  bone  in 
the  carpus.  Little,  if  anything,  can  be  done  by  surgery  for  the  relief  of  this 
deformity  ;  though  some  benefit  might  possibly  result  from  the  division  of  any 
tendons  that  were  pretematurally  tense. 

Arthritia  Doformaiui  or  Shonmatoid  Arthxitia  of  the  hand  is  a  common 
affection.  In  this  condition,  the  fingers  which  are  thickened  and  stiffened 
are  partially  bent  towards  the  palm,  and  at  the  same  time  turned  towards  the 
ulnar  side.  The  articulations  are  swoUen,  and  in  the  earlier  stages  painful. 
The  disease  rarely  occurs  before  middle  age.  It  is  more  common  in  elderly 
people,  and  especially  those  of  the  labouring  class,  whose  hands  have  been 
much  exposed  to  the  weather,  with  the  fingers  bent  as  in  holding  reins  or 
agricultural  implements.    The  deformity  is  permanent  and  incurable. 

Contraction  of  the  Fingora. — One  or  more  fingera  may  be  bent  in  con- 
sequence of  injury  of  the  flexor  tendons  ;  the  skin  and  fascial  structures  of  the 
palm  remaining  sound  with  the  exception  of  some  cicatricial  tissue.  Such  a 
contraction  is  incurable,  as  a  portion  of  the  tendon  has  probably  sloughed 
away.  In  the  true  digital  contraction,  conmionly  called  DupnytrerCs  cofitrac- 
iion,  its  pathology  having  been  pointed  out  by  that  great  Surgeon  in  1882, 
the  tendons  and  their  sheaths  are  unaffected,  the  deformity  being  due  to 
changes  taking  place  in  the  fascial  structures  outside  them.  Most  commonly 
this  commences  in  the  little  finger,  and  thence  gradually  extends  to  the  ring 
and  middle  fingera,  which  become  so  forcibly  and  firmly  curved  inwards,  that 
their  extension  is  not  practicable.  This  deformity  results  usually  from  frequent 
and  continued  pressure  on  the  palm  of  the  hand,  as  in  leaning  on  a  round- 
ended  stick  in  walking,  or  in  those  trades  in  which  an  instrument  is 
pressed  into  the  hollow  of  the  hand.  It  occurs,  however,  in  persons  in  the 
prime  of  life  without  any  apparent  exciting  cause.  In  such  cases  I  have 
always  found  it  associated  with  a  rheumatic  or  gouty  diathesis.  On  examin- 
ing the  contracted  fingers,  projecting  ridges  will  be  felt  extending  from  the 
pahn  to  their  anterior  aspects  ;  and  on  endeavouring  to  straighten  them,  these 
ridges  will  be  found  to  become  stretched,  and  the  palmar  fascia  to  be  rendered 
tense.  The  skin  covering  these  fascial  ridges  is  at  first  free,  but  after  a  time 
becomes  adherent  to  them.  80  firmly  are  the  fingers  contracted,  that  by  no 
effort  can  they  be  extended. 

Pathology. — To  Dupuytren  we  owe  our  knowledge  of  the  true  pathology  of 
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finger  contractions.  He  found  on  dissecting  a  hand  which  was  the  seat  of 
this  disease,  that  after  the  removal  of  the  skin,  which  was  loose  and  flaccid,  the 
contraction  continued  as  before,  and  this,  therefore,  could  not  be  its  seat ; 
that  the  palmar  fascia,  which  was  exposed,  was  tense  and  shortened,  whilst 
from  the  lower  aspect  some  cord-like  prolongations  passed  up  hj  the  side  of 
the  fingers ;  and  that,  when  these  were  divided,  the  contraction  was  imme- 
diately removed,  the  tendons,  the  bones,  and  the  joints  being  perfectly  sound. 
He  considered  these  fibrous  cords  to  be  digital  prolongations  of  the  pahnar 
fascia,  and  consequently  looked  upon  this  membrane  as  the  seat  of  the  disease. 
Goyrand,  who  has  carefully  dissected  hands  afifected  in  this  way,  states  that 
these  fibrous  cords,  which  he  looks  upon  as  the  seat  of  the  affection,  are  not 
prolongations  of  the  palmar  &8cia,  but  are  ligamentous  structures  that  extend 
firom  its  superficial  aspect  to  the  sheaths  of  the  flexor  tendons,  into  which 
they  are  inserted  opposite  the  second  phalanx  ;  being  formed  by  hypertrophy 
of  bands  of  subcutaneous  connective  tissue  which  naturally  exist  in  this 
situation.  However  this  may  be,  the  fact  remains  certain  that  the  flexor 
tendons  have  nothing  to  do  with  this  special  form  of  finger  contraction,  but 
that  it  is  due  entirely  to  fibrous  cords  from  the  digital  divisions  of  the  palmar 
fiucia ;  and  as  Adams  has  pointed  out,  the  insertion  of  these  digital  prolongations 
of  the  fascia  into  the  periosteum  of  the  second  phalanx  readily  explains  the 
drawing  down  of  that  bone. 

The  Diagnosis  of  cases  of  digital  contraction,  so  fiur  as  the  deformity  is  con- 
cerned, is  obvious,  and  requires  no  comment ;  so  far  as  the  cause  is  concerned, 
it  is  not  so  easy*  Is  it  tendinous  or  fascial  ?  When  tendinous^  the  contracted 
tendon  can  be  followed  up  to  and  above  the  wrist  as  a  tense  cord  ;  the  palmar 
structures  being  healthy.  Whea  fascial,  the  tendon  cannot  be  clearly  defined, 
but  the  palmar  structures  are  dense,  thickened,  and  incorporated  together, 
forming  distinct  ridges  and  sulci. 

This  true  digital  contraction  must  not  be  confounded  with  that  ^'  arthritis 
deformans,"  which  often  distorts  the  weather-beaten  hands  of  labouring  men 
and  sailors.  In  these  cases  all  the  fingers  are  bent  inwards,  and  more  or  less 
twisted  to  the  ulnar  side,  so  that  the  baud  presents  a  claw-like  appearance,  the 
mischief  evidently  affecting  the  joints. 

Treatment. — ^llie  treatment  of  digital  contractions  is  purely  mechanical  and 
operative.  The  progress  of  the  disease  may  be  retarded,  and  some  benefit 
obtained  by  the  use  of  finger-splints  applied  to  the  dorsal  aspect,  and  provided 
with  elastic  tractors.  The  kind  of  operation  must  be  determined  by  the  patho- 
logical cause  of  the  disease.  As  it  is  now  known  to  be  due  to  fascial  changes, 
the  tendon  and  its  sheath  must  not  be  touched,  but  the  contracted  structures 
outside  them  must  be  cut  across.  This  consists,  when  the  deformity  is  slight 
and  recent,  in  dividing  each  tense  digital  fascial  prolongation  by  a  subcu- 
taneous incision.  This  should  be  done  opposite  the  second  phalanx,  where  it 
is  usually  most  tense  ;  but,  if  the  other  finger-joints  be  affected,  a  separate 
section  may  be  required  opposite  each  phalanx.  The  Surgeon  must  be  carefdl 
not  to  carry  his  incisions  or  punctures  too  deeply  into  the  palm,  lest  the  super- 
ficial palmar  arch  or  one  of  its  branches  be  divided.  The  guide  to  the  com- 
mencement of  the  digital  prolongations  from  the  palmar  fascia  is  the  traftsverse 
flexion  fold  in  the  palm.  This — as  Adams  has  pointed  out — corresponds 
exactly  with  the  line  of  the  metacarpo-phakngeal  articulations,  and  is  of  coune 
well  in  advance  of  the   superficial  palmar  arch.     By  keeping  the  highest 
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inciaionB  near  to  this  line,  no  danger  to  this  artery  need  be  feared.  Should  it 
be  fotmd  to  be  impossible  to  straighten  the  fingeis  with  snch  Umited  inciaionB, 
or  shoold  the  skin  be  firmly  adherent  to  the  subjacent  fibrons  band,  it  has  been 
recommended  to  make  a  cmcial  incision  through  the  Bkm,  to  dissect  the  flap 
back,  divide  or  dissect  off  the  facial  bands  ttom  the  sheaths  of  the  tendons, 
aoA  straighten  the  fingers.  As  the  flezor  tendons  are  not  primarily  affected, 
they  must  not  be  divided.  After  the  operation,  the  hand  should  be  placed 
on  a  digitated  splint  and  the  fingers  kept  extended. 

Adams  recognizing  the  true  pathology  of  this  afiection  (Fig.  621),  has  devised 
and  practised  a  successful  means  of  remedying  it  by  subcutaneous  operation. 
He  justly  deprecates  in  such  cases  all  operation  by  open  wound.    The  phin 
adopted  \fj  Adams  consists  in  making  multiple  subcutaneous  divisions  of  the 
fascia  and  its  digital  prolongations.     For  this  purpose  he  uses  the  smallest 
possible  tenotome — httle  larger  than  a  cataract-needle  ;  with  this  instrument 
lUwut  four  punctures  and  subcutaneons  incisions  are  made  to  each  finger,  not 
operating  on  more  than  one  or  two  fingers  at  a  time.    The  first  puncture  is 
made  in  the  palm  jnstabovethetransversefiexion- 
crease  at  a  point  where  the  skin  is  least  adherent. 
By  the  second  puncture,  the  same  cord  should  be 
divided .  between  the  flexion-crease  and  the  web 
of  the  fingers.    The  third  and  fourth  pnnctures 
should  be  made  so  as  to  divide  the  digital  prolon- 
gations of  the  &8cia,  care  being  ti^en  not  to 
wound  the  digital  vessels  or  nerves.     Inunediate 
extension  is  then  made,  and  the   fingers  kept 
straight  on  a  padded  metal  splint. 

Contraclion  or  bend  of  the  finger  baekiirarda  is 
of  very  rare  occnrrence.  I  have  seen  only  one 
such  case  in  a  lady  in  whom  the  little  finger  of 
one  hand  had  a  cresccntic  curve  backwards,  the 
ring-finger  was  also  slightly  affected.  This  con- 
dition, which  was  permanent  for  many  years, 

obstinately  resisting  all  treatment,  mechanical  "^  "^"gnSJ^^^'™"™ 
and  constitutional,  appeared  to  be  due  to  chronic 

neuritis  of  the  cords  of  the  brachial  plexus,  consequent  on  a  fall  on  the  back 
of  the  head  and  neck. 

Oongraitel  DafonmitioB  of  ths  Pingcn  utd  Band  are  frequently  met 
with. 

1.  The  most  common  form  consists  in  a  8iipomiuiwtmx7  Finger  or 
Tingvn.  These  an  of  several  different  kinds.  There  is,  in  the  first  place, 
that  form  of  supernumerary  finger  in  which  the  added  digit  appears  to  be 
simply  a  oontinnation  of  the  natural  series,  so  that  there  are  six  fingers  instead 
of  five.  Seven  have  been  met  with  ;  and  &f  orand  describes  a  hand  having  a 
thumb  and  six  well-formed  though  somewhat  shortened  fingeis.  The  super- 
numerary finger  is  usually  atrophied  and  shorter  than  the  rest.  It  is  very 
common  in  these  cases  to  find  both  hands  equally  provided  with  additional 
fingers,  and  the  feet  with  one  or  more  supernumerary  toes. 

2.  The  Thumb  is  liable  to  two  malformations — a  anpemumerary  one  being 
in  some  cases  added ;  in  others,  the  digit  being  bifid.  In  the  Bnpemumerary 
thumb  (Fig.  625),  it  will  nsnally  be  foond  that  Uiere  are  two  small  and  deformed 
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phalanges  ;  in  the  bifid  one,  there  is  one  small  and  malformed  phalanx  in  each 
extremity,  the  two  being  articulated  with  the  proximal  phalanx. 

3.  The  third  variety  of  deformity  conaiflta  in  the  development  of  a  suptr- 
numerary  finger  on  the  nlnar  side  of  the  hand,  ao  ae  to  oonstitntc  a  email  and 
deformed  additional  little  finger.  All  these  varieties  of  deformity  of  the 
fingere  are  more  or  less  hereditary,  and  may  veiy  easily  be  removed  by  opera- 


tion,  which  ia  simple  and  perfectly  safe,  the  anpemnmerary  finger  being  dis- 
articnlated  at  its  base.  It  ia  better  to  do  this  at  as  early  an  age  as  possible ; 
no  good  can  possibly  come  of  delay, 

4,  There  is  a  rare  variety  of  congenital  deformity  of  the  hand  and  fingers. 


Pg.  <»T.-Left  Hud. 


Fix.  B2S.— Right  H»nd. 


in  which  the  fingers  are  supemumcmry,  in  conseqncnce  of  a  deep  bi/iTealim  of 
the  limnd. 

5.  In  some  rare  cases,  as  in  that  from  which  the  annexed  drawing  (Fiir. 
MC)  was  taken,  two  hands  appear  to  he  fused  into  one.  In  these  cases,  no 
operation  can  be  advantageously  practised. 

Besides  these,  variona  other  kinds  of  congenital  deformity  of  the  fingcn  are 
met  with.  One  or  more  fingers  may  be  pretcr naturally  long,  or  abDomtally 
short,  thick,  or  atrophied  ;  or  one  finger  may  be  entirely  absent. 

The  accompanying  drawings  (Figs.  027  and  G28)  are  correct  reprcsentatiDns 
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of  a  remarkable  deformity  of  the  hands  in  a  child  that  was  under  my  care  some 
years  ago.  The  fingers  appear  to  have  suffered  in  some  instances  complete,  in 
others  partial,  amputation  in  utero.  They  are  marked  by  deep  transverse 
sulci ;  others  are  shortened,  and  terminate  in  rounded  nodules,  with  a  narrow 
pedicle  connecting  them  with  the  proximal  phalanx. 

Webbing  of  the  Fingam  is  occasionally  met  with.  In  this  condition  a 
cutaneous  septum  unites  contiguous  fingers.  Sometimes  the  malformation 
is  confined  to  one  digital  interspace,  and  then  it  is  usually' that  between 
the  index  and  middle  fingers.  In  other  cases  it  occupies  two  or  all  three  in- 
terspaces. The  web  is  a  tolerably  thick  septum  of  skin,  narrow  at  the  base, 
broader  above.  It  may  extend  the  whole  length  of  the  fingers,  or  only  a  por- 
tion. The  web  does  not  interfere  with  the  movements  of  the  fingers  in  flexion 
or  extension. 

This  deformity  is  readily  remedied  by  operation.  The  web  may  be  divided 
in  different  ways.  The  plan  that  I  have  always  successftilly  adopted  consists 
in  separating  the  fingers  widely,  and  then  cutting  through  the  web  from  its 
free  edge,  keeping  accurately  to  the  middle  line  as  far  as  the  base  of  the  finger, 
making  the  incision  longer  on  the  dorsal  than  on  the  palmar  aspect ;  or  the 
web  may  be  transfixed  at  the  base,  and  the  incision  made  forwards.  Some 
Surgeons  transfix  the  base  with  a  ligature  or  wire,  and,  bringing  it  over  the 
free  edge,  gradually  tighten  it,  and  so  divide  the  abnormal  bond  of  union. 
The  objection  to  this  process  is  that  it  is  slow  and  painful.  After  the  division 
of  the  web,  the  hand  should  be  put  on  a  spUnt,  and  a  piece  of  lint  interposed 
between  the  separated  fingers  during  the  whole  process  of  union,  so  as  to 
prevent  any  chance  of  re-adhesion. 

In  order  to  prevent  the  tendency  to  gradual  union  of  the  raw  surfaces 
advancing  from  the  angle  between  the  fingers  towards  the  tip,  it  has  been 
suggested,  as  a  preliminary  step,  to  make  a  puncture  through  the  web,  at  the 
base  of  the  space  between  the  fingers,  and  to  pass  through  this  a  piece  of  glass 
rod  or  metal,  which  may  be  worn  until  the  wound  thus  made  is  completely 
covered  by  epithelium,  the  piece  of  glass  acting  like  an  ear-ring  in  the 
lobule  of  the  ear.  When  this  healing  is  complete,  the  web  may  be  slit  up 
without  risk  of  re-union  proceeding  from  the  angle  between  the  fingers. 

When  the  septum  is  very  dense,  the  following  operation,  invented  by  Didot 
of  Li^,  may  be  advantageously  practised.  Supposing  the  index  and  middle 
finger  to  be  webbed,  the  following  would  be  the  procedure  to  be  adopted, 
which  is  of  course  equaUy  applicable  to  any  of  the  other  fingers.  1.  The 
Surgeon  makes  an  incision  along  the  median  line  of  the  palmar  aspect  of  the 
index  finger,  extending  the  whole  length  of  the  web.  2.  Two  small  trans- 
verse incisions  are  now  made  at  the  upper  and  lower  ends  of  this  longitudinal 
incision,  extending  irom  it  to  the  ends  of  the  web.  8.  The  rectangular  flap 
thus  defined  is  dissected  back  as  thick  as  possible,  so  that  its  base  corresponds 
to  the  mid-line  of  the  web.  4.  A  corresponding  longitudinal  incision  is  now 
made  along  the  dorsal  sur&ce  of  the  middle  finger,  but  comes  rather  further 
down  on  the  hand.  The  two  transverse  incisions  at  its  upper  and  lower  ends 
are  next  made  ;  the  flap  thus  defined  is  dissected  back,  and  when  the  knife 
reaches  the  mid-line  of  the  web  the  two  fingers  will  be  found  to  be  separated. 
5.  The  next  and  last  step  of  the  operation  is  to  wrap  each  flap  round  the  raw 
surface  of  the  finger  to  which  it  continues  to  be  attached,  and  to  fix  it  in  situ 
by  three  or  four  points  of  suture.    Thus  the  raw  surface  on  the  index  finger 
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will  be  covered  by  the  flap  taken  from  the  dorsum  of  the  middle,  and  vie$ 
versdy  as  is  seen  in  the  accompanying  diagram  (Fig.  629). 


Fig.  089.-~Diaffmm  of  Flam  in  Operation  for  Webbed 
nnger,  with  thick  Septum. 


a 


Fig.  530.-0.  The  lines  of  the  two  indaloiia 
uniting,  so  as  to  divide  the  Web  and  leave 
a  Flap  on  each  side.  2».  The  Rape  de> 
tached  firom  the  0])T>oeite  Fingers  to  those 
to  which  they  are  adherent,  c.  The  Flaps 
applied  to  the  Fingers,  and  covering  in  the 
raw  and  expoeed  sorfkces. 


In  the  accompanying  cut  (Fig.  630),  transverse  sections  of  the  fingers  are 
shown. 

DXFOBMITIXB    OF    TEX    IMOt    AXa>    FOOT. 

Xiiook-knee. — The  deformity  termed  Ctaiii  Valgiuiif  Xnock  or  X-^Cno*, 

nsnally  affects  both  extremities,  though  it  is  generally  more  f nlly  developed  in 
one  than  in  the  other.    In  it  the  knee  forms  the  apex  of  a  triangle,  the  base  of 
which  would  be  represented  by  a  line  drawn  from  the  trochanter  to  the  outer 
ankle.    Knock-knee  arises  at  two  periods  of  life ;  first,  during  early  child- 
hood, when  it  is  usually  the  result  of  rickets,  and  is  most  frequently  conjoined 
with  some  curvature  of  the  bones  of  the  leg ;  and  secondly,  about  puberty, 
when  it  is  due  to  relaxation  of  the  ligaments,  and  is  f^quently  the  result  of 
carrying  heavyweights.    At  this  period  it  is  often  conjoined  with  weak  ankles 
and  splay  foot.   In  many  cases  the  flat  and  everted  foot  is  probably  the  primaiy 
affection.    Bock  states  that  out  of  221  cases  which  he  examined,  17  originated 
about  the  period  of  the  first  dentition,  and  200  between  that  age  and  the  15th 
or  18th  year.    Some  occupations  are  said  to  predispose  to  it,  smiths  being 
especially  liable  to  the  disease.    In  whatever  way  the  deformity  arises  there  is 
relaxation  or  stretching  of  the  internal  lateral  ligament ;  the  biceps,  the 
external  lateral  ligament,  and  often  the  vastus  extemus  are  tense  ;  and  the 
patella  is  thrown  outwards.    In  cases  which  arise  directly  fix)m  weakness  and 
relaxation  of  the  ligaments.  Little  states  that  a  distinct  gap,  often  of  consider- 
able width,  may  be  felt  between  the  inner  side  of  the  head  of  the  tibia  and 
the  femur.    From  an  early  period  in  the  rickety  form,  and  at  a  later  stage  in 
cases  of  simple  relaxation  of  the  ligaments,  the  bones  become  altered  in  form. 
The  internal  condyle  is  elongated,  sometimes,  according  to  Macewen,  to  the 
extent  of  an  inch.    It  is  evident  that  in  knock-knee  the  pressure  in  standing 
would  be  somewhat  lessened  on  the  inner  side,  the  weight  being  unduly 
thrown  upon  the  outer  condyle.    It  is  believed  that  as  the  result  of  this  the 
growth  of  the  outer  condyle  is  arrested,  and  that  of  the  inner  is  exaggerated. 
The  lengthening  of  the  inner  condyle  is  not  accompanied  by  a  corresponding 
increase  in  its  antero-posterior  diameter,  consequently  when  the  knee  is  flexed 
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the  deformity  disappeara.  In  some  cases  the  lowering  of  the  inner  coodyle  is 
dne  to  a  rickety  cnrve  in  the  femur  immediately  ahove  the  articalar  end.  In 
extreme  cases  of  knock^knee  the  joint  is  often  capable  of  some  degree  of  over- 
extension, the  1^  at  the  same  time  rotating  ontwards. 

7VMfaMwi(.— The  treatment  consists,  in  the  slighter  cases,  in  applying  an 
apparatus  consisting  of  a  well-padded  iron  stem  along  the  onteide  of  the  1^ 
and  thigh  J  this  mnst  extend  from  the  trochanter  to  the  outer  ankle,  being 
fixed  to  a  pelvic  band  at  the  npper  part,  and  into  a  boot  below  (Fig.  681). 
Where  it  corresponds  to  the  knee  it  should  be  provided  with  a  hinge,  and 
should  have  a  broad  well-padded  strap  pass- 
ing  from   its   under   side,    over    the     inner 
side  of  the  joint,  and  attached  by  buckles  to 
the  upper  part  of  the  stem,  in  such  a  way  that 
by  tightening  these  the  knee  may  be  drawn 
outwards.   This  apparatus  should  be  constantly 
worn    for    many    months ;  and,    if  properly 
adapted,  may  effect  a  cure. 

When  the  deformity  is  of  old  standing,  and 
the  part«  about  the  onter  side  of  the  joint  very 
tense,  the  biceps  tendon  may  require  division. 
In  doing  this,  core  mnst  be  taken  not  to  injure 
the  external  popliteal  nerve.  In  some  cases 
the  vastus  extemns  and  contiguous  portion  of 
the  fascia  lata  also  may  be  advantageously 
divided,  and  the  apparatus  then  applied  as 
directed. 

In  those  cases  in  which  the  alteration  in  the 
bones  is  such  that  there  is  no  hope  of  restoring    ng.  ut.-Appintiu  tat  Knock-knag, 
the  limb  to  its  natural  position  hj  the  simple 

means  above  described,  the  patient  most  be  submitted  to  some  operative 
procedure,  or  left  to  endure  his  deforrnity  nnrelieved. 

During  the  last  few  years  numerous  methods  have  been  devised,  with  the 
object  of  straightening  the  limb.  The  simplest  of  these  is  that  of  Delore  of 
Lyons.  It  consists  simply  in  forcibly  straightening  the  limb  ;  the  leg  being 
extended,  the  Sorgeon  places  his  knee  against  the  prominent  inner  condyle, 
and  grasping  the  ankle  in  one  hand  and  the  upper  part  of  the  femur  in  the 
other,  he  gradnolly  applies  sniTicient  force  to  bring  the  limb  straight.  He 
conttnnes  the  force  from  five  minutes  to  half  an  hour,  till  the  object  is 
attained.  The  limb  at  last  yields,  a  sensation  of  something  tearing  being  felt. 
Delore  states  that  the  lower  epiphysis  of  the  femur  is  separated,  but  what 
actually  takes  place  is  somewhat  uncertain,  and  must  be  left  to  chance.  This 
method  of  treatment  has  been  very  auccesaful  in  its  inventor's  hands,  but  in 
this  country  it  has  not  yielded  results  equal  to  those  obtained  by  antiseptio 
osteotomy. 

Aatistptia  octootoay  has  for  its  object  the  restoration  of  the  lengthened 
inner  condyle  to  its  normal  level.  It  is  impoesible  here  to  do  more  than 
mention  many  of  the  methods  that  have  been  employed  with  this  object.  In 
1875,  Annandale  opened  the  joint  and  removed  the  prominent  portion  of  the 
inner  condyle  with  the  saw.  This  bold  operation  was  completely  successful, 
but  rince  the  introduction  of  simpler  methods  it  has  not  been  repeated.    In 
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I87G  OgBton  performed,  for  the  first  time,  the  operatioa  of  sawing  off  the 
inner  condyle  obliquely  by  means  of  an  Adams's  saw  (Fig.  598),  introdnced 
obliquely  through  a  puncture  made  in  the  skin  above  the  inner  condyle.     In 
1878  Mncewen  modified  the  operation  by  removing  a  wedge-shaped  piece  of 
bone  in  the  line  of  Ogston'a  saw  cut,  but  without  penetrating  so  deeply  as  the 
articular  cartilage,  and  Kceres  at  the  same  time 
suggested  dividing  the  condyle  with  a  chisel  stopping 
jnst  short  of  the  cartilage.  In  1878  Harwell,  raid- 
ing the  deformity  not  merely  as  a  lengthening  of  the 
inner  condyle,  but  as  an  obliquity  of  the  whole  lower 
epiphysis,  divided  the  femur  by  a  chisel  a  little  above 
the  epiphysis  from  the  outer  side,  and  subsequently 
after  some  weeks  divided  the  tibia  and 
fibula  in  the  same  way  about  one  inch 
below  the  articular  surfaces.    Lastly, 
Maccwen   introduced  the   method   of 
dividing  the  femur  only  immediately 
above  the  epiphysis,  and,  at  the  present 
time,  this  method  is  almost  universally 
adopted  in  preference  to  all  others.     It 
has    the    great    advantage    of     being 
simple  and  easy  of  perfonnsnce,  Iree 
from  danger,  and  of  not  implicating 
either  the  epiphysis  or  the  joint.    The 
operation  is  thus  performed.    The  limb 
should  be  laid  on  its  oatcr  side  on  a 
bag  of  net  sand.    TThile  the  limb  is 
extended  a  point  is  taken  slightly  above 
the  level  of  the  npper  margin  of  the 
patella,  and  a  longitudinal  incision  is 
made  in  front  of  the  tendon  of  the 
adductor  magnus,  the   middle  of  the 
incision  corresponding   to  that  point. 
The  length  of  the  incision  is  slightly 
Pig.  r^'  -Kr.«>ii.iiiiw.  n  line    gTOtc''  t''*^  t^^  brcadth  of  the  chisel 
ij  .iiyi.ion    tn  M.c<.wr!, ;.    \_q    be  used.    The    $cali)el    must    be  „ 

ni-mi.ni.      6.    fn    OB.loii  ■  ■    i     j-       „       j  /       ^.        i  PI*.  sa—Mic- 

<>i«nUuii.  carried  directly  down    to    the    bone.    ««»i'a  t.tib«L 

The  chisel  is  then  inserted  and  turned, 
sotliat  its  cutting  edge  is  at  right  angles  to  the  incision  and  to  theshaft  of  the 
fiimur.  The  femur  is  then  divided  for  more  than  two-tliirds  of  its  thickness, 
the  chisel  being  taken  in  and  out  of  the  wound  as  little  as  possible.  The  cut  in 
the  bone  must  be  parallel  to  the  articular  surface  of  the  femur,  which  will  he 
more  oblique  than  natural,  owing  to  the  abnormal  length  of  the  inner  condyle. 
The  anterior  and  poeterior  layers  of  compact  tissue  must  not  be  neglected,  and 
when  chiselling  the  p(«terior  extra  cantion  must  l»e  used  lest  the  diisel 
should  be  driven  into  the  jiopliteal  vessels.  When  two-thirds  of  the  bone  have 
l>cen  divided  the  remainder  is  fractured.  If  the  patient  be  fully  grown,  and 
the  bone  of  some  size,  two  or  three  chisels  may  !«  used  8nccc««ively,  the  firet 
being  the  thicki-st.  The  operation  chonld  be  performed  with  all  antiseptic 
precautions,  and  an  antiseptic  drc^Biiig  applied  after  it.     Maccwen  baa  altravs 
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employed  the  carbolic  spray  and  the  carbolic-gauze  dressings.  No  sutures 
should  be  put  into  the  wound  unless  it  is  of  unusual  size.  The  dressing  may 
be  left  unchanged  for  one  or  two  weeks,  unless  some  discharge  shows  out  from 
under  it,  as  it  may  do  at  the  end  of  the  first  twenty-four  hours.  After  the 
operation  the  limb  may  be  placed  on  any  convenient  splint  for  the  first  day  or 
two,  until  it  is  seen  if  the  dressing  requires  changing,  after  which  a  plaster  of 
Paris  bandage  should  be  applied.  The  age  at  which  the  operation  should  be 
performed  has  been  the  subject  of  much  difference  of  opinion.  Experience  has 
shown  that  if  done  too  early  relapse  is  very  likely  to  take  place.  As  a  rule  it 
should  not  be  performed  in  children  under  ten.  Before  that  age  the  deformity 
can  usually  be  corrected  by  proper  apparatus,  aided  by  forcible  straightening 
not  carried  to  the  extent  of  separation  of  the  epiphysis.  The  results  of  the 
operation  have  been  extremely  satisfactory.  In  1880  Macewen  had  operated 
on  220  patients  for  knock-knee,  presenting  867  limbs  for  treatment.  In 
addition  to  these  he  had  operated  on  04  patients  (104  limbs),  for  bow-legs 
(genu  varum),  40  patients  (80  limbs),  for  anterior  tibial  cur^^es  from  rickets  ; 
one  for  ankylosis  of  the  hip,  and  five  for  ankylosis  of  the  knee.  Thus,  anti- 
septic osteotomy  had  been  performed  on  557  limbs,  in  many  of  these  the  bones 
had  been  divided  in  more  than  one  place,  so  that  in  the  330  patients  no  less 
than  885  separate  osteotomies  had  been  carried  out.  In  only  eight  of  these 
cases  did  the  woundtfail  to  heal  by  first  intention,  without  suppuration.  No 
patient  died  from  the  operation,  and  only  three  after  it,  one  from  diphtheria, 
one  from  tubercular  meningitis,  and  one  from  pneumonia,  which  had  com- 
menced before  the  operation  was  done,  the  patient  having  been  operated  on 
immediately  after  admission.  These  operations  were  in  no  sense  subcutaneous, 
the  wound  in  every  case  was  at  least  tliree-quarters  of  an  inch  in  length,  and 
air  entered  freely  beside  the  chisel.  These  results,  therefore,  cannot  but  be 
taken  as  important  evidence  of  the  value  of  the  antiseptic  treatment. 

Contrmction  of  the  Zaee-JoixLt. — Contraction  of  the  knee-joint  is  one  of 
the  most  distressing  deformities  to  which  the  human  frame  is  liable.  If  it  be 
severe,  the  leg  is  bent  at  nearly,  or  perhaps  at  quite,  a  right  angle  with  the 
thigh.  It  is  fixed  in  this  position,  so  that  the  patient  cannot  put  the  sole  of 
the  foot,  nor  even  the  points  of  the  toes,  to  the  ground ;  hence  the  limb 
becomes  useless  for  the  purpose  of  progression,  and,  from  want  of  exercise, 
atrophies.  But  a  leg  with  a  badly  contracted  knee  is  worse  than  useless — it 
IS  a  positive  incumbrance  ;  for,  as  the  foot  cannot  be  brought  fairly  to  the 
ground,  the  limb  projects  behind  in  a  most  awkward  manner,  swaying  as  the 
body  moves  round,  constantly  in  the  way,  and  liable  to  injury.  From  want  of 
exercise,  the  nutrition  of  the  limb  becomes  impaired,  the  foot  is  usually 
cold,  the  circulation  in  it  is  languid,  and  the  toes  l)ecome  Uable  to  chilblains 
and  troublesome  ulceration. 

In  the  less  severe  forms  of  contracted  knee,  the  inconvenience,  though  not 
so  great  as  that  just  described,  is  very  considerable  ;  for,  as  the  patient  can 
never  bring  the  heel  or  sole  to  the  ground,  he  rests  insecurely  on  the  tips  of 
his  toes,  and  walks  but  unsteadily  with  the  aid  of  a  crutch  or  stick. 

Varietieit. — This  deformity  may  be  of  two  kinds.  1.  It  may  consist  of  simple 
flexion  of  the  leg  on  the  thigh,  at  a  greater  or  less  angle,  and  with  more  or  less 
mobility,  according  to  the  degree  of  ankylosis.  2.  In  addition  to  this,  there 
may  be  horizontal  displacement  of  the  bones,  the  head  of  the  tibia  being 
thrown  backwards,  the  femur  and  patella  projecting  more  than  is  natural. 
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In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the  affected  side  will 
then  be  raised  more  or  less  perpeudicularlj,  and  the  amount  of  contraction 
may  be  judged  of  by  the  angle  that  it  forms  with  the  thigh.  The  degree 
of  mobility  also  may  readily  be  ascertained.  In  this  way  a  more  correct  idea 
of  the  amount  of  contraction  can  be  obtained  than  by  examining  the  patient 
whilst  lying  on  the  back,  when,  in  consequence  of  the  thigh  being  flexed  on 
the  abdomen,  the  extent  of  the  angular  deformity  cannot  be  so  well  de- 
termined. 

Causes, — Contraction  of  the  knee-joint  may  arise  from  a  great  variety  of 
pathological  conditions.  Some  of  these  are  altogether  external  to  the  joint, 
being  seated  in  the  nerves  or  muscles  of  the  limb  ;  whilst  others,  and  the 
majority,  consist  in  some  morbid  change  that  has  taken  place  within  the  joint 
itself  in  its  ligamentous  or  osseous  structures.  As  the  contraction  depends  on 
such  ver}'  varied  causes,  the  TreatmejiU  having  reference  to  the  cause  as  well 
as  to  the  actual  morbid  conditions,  must  be  equally  diversified. 

Contraction  from.  Nerrona  Irritation  is  usually  associated  with  general 
hysteria,  of  which  it  is  but  a  local  symptom,  and  commonly  occurs  in  girls  and 
young  women.  In  this  form  of  contraction  there  is  no  evidence  of  disease 
within  the  joint  ;  no  redness,  swelling,  or  other  sign  of  inflammation ;  but 
there  is  great  pain  and  tenderness  about  it.  This  pain,  as  usual  in  hysterical 
cases,  is  superficial  and  cutaneous.  It  is  not  confined  to  the  articulation, 
but  radiates  to  some  distance  beyond  it.  Any  attempt  at  straightening  the 
limb  not  only  greatly  increases  the  pain,  but  also  calls  the  adjoining  muscles 
into  such  forcible  action  that  it  is  impossible  to  improve  the  position.  These 
local  symptoms  are  connected  with  the  ordinary  signs  of  a  hysterical  tempera- 
ment, with  spinal  irritation,  and  often  with  uterine  derangement. 

The  Treatment  of  these  ciises  of  hysterical  contracHofi  of  the  knee  is  simjde. 
The  first  thing  to  be  done  is  to  straighten  the  limb.  This  can  be  effected  only 
by  putting  the  patient  under  the  influence  of  an  anaesthetic,  when,  all  sensibUity 
being  suspended,  the  muscular  opposition,  which  is  partly  voluntary,  and  no 
doubt  in  some  measure  reflex,  is  no  longer  called  into  action,  and  the  limb 
falls  of  its  own  accord  almost  into  the  straight  position,  in  which  it  must  be 
retained  by  means  of  a  back  splint,  lest  the  retraction  recur  with  returning 
consciousness  ;  and  then,  the  hysterical  condition  l)eing  removed  by  treatment 
calculated  to  improve  the  general  health,  the  tendency  to  the  return  of  the 
deformity  will  be  obviated. 

We  occasionally  see  contraction  of  the  knee  from  spasmodic  action  of  the 
hamstrings,  produced  by  some  irritation  applied  to  the  nerves  at  a  distance 
from  the  part.  Just  as  spasm  of  the  intenial  rectus  muscle  of  the  eye 
occasicms  squint,  so  long  as  the  irritation  that  gives  rise  to  the  spasm  lasts ; 
so  there  may  be  spasm  of  the  hamstrings,  with  contraction  of  the  knee  as 
a  oonseriuence. 

Most  commonly,  however,  the  joint  itself  is  at  fault,  either  in  consequence 
of  subacute  inflammation  within  it,  or  of  the  permanent  changes  induced  by 
former  inflammatory  attacks. 

Contraction  ftom,  Inflammation  of  tko  Xnoo. — In  inflammation  of 
the  knee,  the  patient  naturally  and  instinctively  places  the  limb  in  the 
semiflexed  positicm,  as  l)eing  that  in  which  there  is  least  tension  exercised 
on  the  structures  that  enter  into  the  joint,  and  conse(]ueutly  that  which  is 
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most  congenial  to  his  feelings.  This  position,  which  is  immediately  as- 
sumed on  the  occurrence  of  acnte  and  active  inflammation  in  the  joint, 
comes  on  more  gradually  in  cases  of  subacute  inflammation  ;  and  here  the 
symptoms  of  disease  in  the  joint  may  be  so  slight  that  the  contraction  may 
be  considered  the  chief  ailment,  and  engross  too  exclusively  the  Surgeon's 
attention. 

Chronic  Contraction. — The  next  class  of  cases  that  we  have  to  consider 
are  those  of  a  more  chronic  and  intractable  kind,  lasting  often  for  years, 
dependent  upon  structural  lesions  of  a  deep  and  important  character  in  and 
around  the  joint,  and  requiring  very  active  surgical  interference  for  their  cure. 
Those  chronic  forms  of  contracted  knee  appear  to  range  themselves  in  three 
distinct  varieties,  being  dependent  on  :  1,  Consolidation  and  Contraction  of 
the  Ligamentous  Structures  in  or  around  the  joint ;  2,  Permanent  Contraction 
of  the  Muscles,  with  or  without  the  last-named  condition ;  and,  3,  Osseous 
Ankylosis.  Each  of  these  varieties  will  require  separate  consideration,  as 
each  demands  a  special  mode  of  treatment  for  its  cure. 

1.  Those  cases  of  contraction  of  the  knee  that  depend  on  Consolidation  of  the 
LigamenUnt8  Structure  in  and  around  the  joint,  resulting  from  former  inflam- 
matory attacks,  are  not  only  the 
most  numerous,  but  the  most 
readily  amenable  to  treatment. 
When  the  structures  outside  the 
joint,  such  as  the  capsule  and  liga- 
ments, are  the  parts  chiefly  affected, 
the  inflammation  has  usually  been 
of  a  rheumatic  character.  When 
the  internal  stmctures  have  been 
disorganized,  and  fibrous  bands 
have  formed  within  the  joint,  the 
inflammation  has  generally  been 
strumous.  In  these  cases  the  knee 
is  usually  fixed  at  or  near  a  right 
angle,  and  is  capable  of  but  very 

limited  motion  ;  to  such  a  degree  only,  in  most  instances,  as  will  allow  the  foot 
to  move  through  two  or  three  inches.  The  hamstring  muscles  are  not  tense, 
nnlesB  the  knee  is  extended  to  its  utmost ;  and,  indeed,  in  some  cases  they  are 
flaccid,  and  feel  soft.  Not  unfrequently  the  leg  can  be  extended  up  to  a  certain 
point,  with  as  much  freedom  as  in  the  natural  state,  and  then  farther  move- 
ment is  checked  by  a  sudden  stop.  If  this  be  not  dependent  on  the  tibia 
coining  into  contact  with  an  ankylosed  patella,  it  is  owing  to  shortening  of  the 
ligament  of  Winslow,  or  of  the  anterior  crucial  ligament,  or  to  the  formation 
of  adhesions  within  the  joint.  In  this  form  of  contraction,  the  knee  is  often 
much  distorted,  in  consequence  of  the  head  of  the  tibia  being  partially  dislo- 
cated backwards,  the  femur  having  its  axis  directed  more  or  less  on  one  side 
most  commonly  inwards,  constituting  a  kind  of  genu  valgum.  In  fact,  in 
these  cases  the  distortion  of  the  limb  is  of  a  threefold  character  ;  there  are, 
1,  contraction  in  the  angular  direction  backwards  ;  2,  displacement  of  the 
head  of  the  tibia  backwards  from  the  lower  end  of  the  femur,  which  projects 
oontiderably  forwards  ;  and  3,  rotation  of  the  leg  and  foot  outwards.    The 

angular  contraction  is  dependent  upon  adhesions  in  the  joint,  and  on  the 
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(Ig.  634.— Chronic  Contraction  of  Knee-joint ;  Head 
of  Tibia  drawn  twckwards. 
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gradual  tendcncj  to  flexion  that  all  inflamed  joints  assume.  The  partial  dis- 
location backwards  is  dependent  on  softening  and  consequent  relaxation  of 
the  posterior  crucial  ligament,  and  partly  also  of  the  h'gamentum  patellee  or  of 
the  lateral  ligaments.  When  the  head  of  the  tibia  is  displaced  backwards,  it 
will  sometimes  be  found  that  the  h'gamentum  patellffi  has  been  either  partially 
absorbed,  and  thus  weakened  ;  or  that  it  is  elongated,  the  patella  being  drawn 
upwards  or  to  one  side.  In  either  way,  the  action  of  the  extensor  muscles 
of  the  thigh  upon  the  head  of  the  tibia  is  weakened  ;  and  that  bone, 
being  consequently  brought  under  the  influence  of  the  hamstrings,  which 
also  act  more  advantageously  in  the  flexed  position,  is  drawn  backwards 
(Fig.  Gd4).  In  those  cases  in  which  there  is  lateral  rotation  of  the  tibia,  the 
^ulty  position  arose  either  from  the  attitude  that  limb  was  allowed  to 
assume  during  the  progress  of  the  disease  in  the  joint,  or  the  leg  was 
rotated  outwards  by  the  action  of  the  biceps  overconung  that  of  the  inner 
hamstrings. 

When  the  knee  has  been  chronically  contracted  for  some  length  of  time, 
the  ligamentum  posticum  becomes  permanently  shortened,  from  adhesion  of 
the  sides  of  the  folds  into  which  it  is  thrown  by  relaxation.  And  a  similar 
shortening  takes  place  also  in  the  anterior  crucial  ligament  when  it  is  relaxed 
by  displacement  of  the  head  of  the  tibia  backwards.  Hence  the  condition  of 
these  ligaments  offers  the  chief  obstacle  to  extension. 

Treatment  of  Coiitrmction  of  the  Xnee. — Extension  of  the  limb  will 
prove  sufficient  when  there  is  simple  angular  contraction.  This  may  be  done 
either  gradually  by  means  of  the  screw-splint  behind  the  knee,  or  forcibly  and 
at  once,  under  the  influence  of  anaesthetics.  I  prefer  the  latter  method,  not 
only  as  being  the  speediest,  but  as  being  perfectly  safe  and  effectual.  The 
mode  of  effecting  forcible  extension  is  as  follows.  The  patient  being  fully 
under  the  influence  of  an  anaesthetic,  and  lying  on  his  face,  the  Surgeon, 
standing  above  him,  seizes  the  foot  of  the  affected  limb  with  one  hand,  whilst 
with  the  other  he  steadies  the  limb  just  above  the  knee.  He  now  extends  the 
leg  gradually  but  forcibly  ;  as  it  comes  forwards,  the  bands  of  adhesion  in  and 
around  the  joint  will  be  felt  and  heard  to  give  way  with  loud  snaps  and 
cracks,  distinctly  audible  at  some  distance.  Should  there  be  much  resist- 
ance within  the  joint,  the  Surgeon  may  apply  his  own  knee  or  elbow  to  the 
upper  surface,  and  thus  increase  the  force  with  which  the  limb  is  acted  upon. 
In  this  way  I  have  never  found  any  contractions  of  the  kind  now  nnder 
consideration  able  to  resist  the  Surgeon's  efforts,  nor  any  difSculty  in  effect- 
ing at  once  the  extension  of  the  limb.  Xor  have  I  ever  seen  any  evil  con- 
seiiuences  result;  indeed,  it  is  surprising  to  what  an  amount  of  force  a 
joint  that  has  been  contracted  fur  any  length  of  time  may  be  subjectoil 
without  inconvenience.  In  these  cases  it  would  appear  as  if  the  synovial 
membrane  lost  its  tendency  to  inflame,  jnst  as  is  the  case  with  seruns 
membranes  that  have  been  the  scat  of  chronic  inflammation  and  its  conse- 
quences. Beyond  some  pain  for  a  few  days,  and  slight  heat,  easily  suMued 
by  cold  eva[)orating  lotions,  I  have  never  seen  any  ill  results  arise ;  but 
care  must  be  taken  that  no  inflammatory  action  is  going  on  within  the  joint 
at  the  time  of  this  manipulation,  for,  if  such  action  were  present,  the  <»pera- 
tion  would  certainly  be  followed  by  injurious  results.  After  extension  has 
been  made,  the  limb  should  be  fixed  on  a  long  splint,  well  padded,  or  on  a 
Thomas's  knee-splint,  some  evaporating  lotions  apj^lied,  and  the  patient  kept 
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in  bed  for  a  few  days,  after  which,  with  the  aid  of  a  starched  bandage,  he  may 
walk  about. 

When  the  triple  displacement  which  has  already  been  referred  to  exists — 
viz.,  angular  contraction,  displacement  of  the  head  of  the  tibia  backwards, 
and  rotation  of  the  limb  outwards — simple  extension  is  no  longer  sufficient  to 
remedy  the  deformity.  In  these  cases  the  hamstring  tendons  often  require 
dirision,  generally  on  both  sides — sometimes  only  the  external  one ;  and 
extension  may  then  be  effected,  either  forcibly,  or  by  the  gradual  and  slow 
action  of  rack-and-pinion  apparatus.  When  extension  is  complete,  the  back- 
ward displacement  of  the  head  of  the  tibia  may  still  occasion  considerable 
deformity  and  weakness  of  the  limb  (Fig.  G35).  This  condition  is  best 
removed  by  the  use  of  the  instrument  of  which  the  sketch  on  next  page 
(Fig.  G36)  is  a  good  representation;  it  was  designed  and  constructed  by 
that  excellent  surgical  mechanician,  Mr.  Bigg.  The  diagram  represents 
a  limb  with  the  tibia  displaced  backwards,  the  angular  contraction  haying 
been  remedied.  In  the  centres  of  the  lower  end  of  the  thigh-bone  and  of 
the  head  of  the  tibia,  two  letters  (X  and  Z)  are  placed  to  designate  the  axis  of 
each  bony  head,  beneath  and  above  which  the  displaced  joint  has  formed  its 
abnormal  axis.  The  dotted  lines  represent  the  leverage  formed  by  the 
cylindrical  surface  of  the  tibia  and  thigh-bone.  The  arrows  are  placed  in 
such  a  direction  as  the  bones  would  take  in  resuming  their  normal  position. 
It  will  readily  be  seen  that  any  instrument  capable  of  acting  in  the  mechani- 
cal directions  shown  by  the  arrows,  would  not  only  accomplish  the  restoration 
of  the  joint,  but  extend,  if  contracted,  the  extremities  of  both  femur  and 
tibia. 

An  additional  advantage  that  this  instrument  possesses  over  any  other  with 
which  I  am  acquainted,  is  the  application  of  spring-power,  by  means  of  which 
flexion  of  the  knee  becomes  an  element  towards  the  restoration  of  its  utility. 
Instead  of  muscular  action  being  arrested,  and  atrophy  of  the  limb  being 
thus  produced,  movement  is  conducive  to  the  perfect  action  of  the  apparatus  ; 
so  that  the  patient  experiences  but  little  inconvenience  from  its  use,  all  the 
ordinary  positions  assumed  by  the  knee  in  walking,  sitting,  or  standing  being 
preserved. 

By  this  form  of  appparatus,  then,  three  important  points  are  secured  :  viz., 
replacement  of  the  head  of  the  tibia,  extension  of  the  angle  of  the  leg,  and  free 
muscular  action  during  the  period  of  treatment. 

In  Fig.  680,  A  and  B  are  two  levers,  composed  of  metal,  corresponding  in 
their  direction  to  the  perpendicular  position  of  the  thigh-bone  and  tibia.  C 
and  D  are  two  axes,  placed  exactly  coincident  with  the  centres  of  the  articular 
ends  of  the  bones.  E  and  F  are  two  powerful  springs,  acting  in  opposing 
directions  ;  viz.,  in  those  indicated  by  the  arrows  in  Fig.  G85.  Thus  F  presses 
the  lever  B  in  a  forward  direction,  bearing  the  end  of  the  tibia  forward,  whilst 
E  presses  the  lever  A  in  a  backward  direction,  bearing  the  end  of  the  thigh- 
bone backward.  As  G  and  D  are  found  acting  above  and  below  the  actual  axis 
of  the  knee-joint,  they  mutually  influence  the  point  formed  by  the  apposition 
of  the  heads  of  the  tibia  and  thigh-bone  ;  and  as  it  has  ah*eady  been  explained 
that  the  thigh-bone  reaUy  o£Fers  a  fixed  resistance,  and  the  tibia  moves  beneath 
it,  the  head  of  the  latter  bone  is  brought  forward  in  a  semicircular  direction 
consequent  on  the  upper  centre  (G)  being  a  fixed  point,  and  the  lower  centre  (D) 
rotating  around  it.    G  is  an  elastic  knee-cap  ;  H,  a  padded  plate.    When  the 
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ligamente  are  tense,  there  k  a  chance  of  preaeing  the  anterior  sarface  of  the 
tibia  against  the  posterior  Burliice  of  the  thigh-bone.  This  Ib  readily  obviated 
by  having  the  shaft  (A)  made  to  elongate,  when  the  centre  (C),  being  a  little 


lo^'ercd,  pushes  the  lever  (B)  downwanis,  carrying  the  tibia  \Tith  it,  and  thus 
Bcparating  the  oescous  surfaces  of  the  joint. 

2.  The  next  class  of  cases  of  contracted  knee  that  we  have  U>  consider  is 
that  in  which  the  Hamxiringa  are  Cmitrarletl,  either  alone  or  in  addition  to 
those  n»n!ts  of  chronic  inflammatory  action  within  the  joint  that  have  jast 
l>een  described.  In  these  caaes  the  hamstrings  wiU  l>e  found  to  be  tight ;  and, 
in  proportion  as  the  leg  is  extended  on  the  thigh,  they  will  become  more 
t«nse,  until  at  last  all  further  extension  is  resisted,  apiiarently  by  their  traction, 
and  not  by  any  sudden  check  or  stop  within  the  joint  itself. 

DlTlslon  of  til*  XkBurtriim  Tandoiu  is  in  ordinary  cases  as  simple  an 
o)ieration  as  any  in  surgery,  noattended  by  any  difficulty,  provided  the  Surgeon 
introduce  the  tenotome  close  to  the  side  of  the  tendon  to  be  divided,  and  cut 
in  a  direction  from  the  popHteal  aspect  towanls  the  skin.  The  outer  ham- 
ftring  will  nsoally  be  found  to  be  the  most  tense,  and  should  fint  be  divided. 
In  doing  this,  the  peroneal  nerve  might  appear  to  be  in  danger  ;  but  this  may 
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be  avoided  by  keeping  the  side  of  the  tenotome  well  against  the  inner  edge  of 
the  biceps  tendon,  then  turning  the  edge  outwards,  when  passed  deeply  enough. 
The  semitendinosus  next  requires  division.  The  semimembranosus  need  not 
often  be  cut  across.  After  the  division  of  the  tendons,  tense  aponeurotic 
bands  will  not  unfrequently  be  found  to  stretch  along  one  or  l)oth  sides,  or 
perhaps  down  the  centre  of  the  popliteal  space.  This  may  lead  to  the  idea  on 
the  part  of  the  Surgeon  that  he  has  not  &irly  cut  the  tendons  across ;  but  this 
is  an  error.  The  bands  alluded  to  are  condensed  sharp-edged  prolongations 
of  the  fascia  lata,  formed  during  the  period  of  contraction  of  the  joint  by  the 
shrinking  and  thickening  of  this  membranous  expansion.  Such  condensations 
as  these  had  better  be  left  untouched,  as  they  will  readily  stretch  out  under 
giadnal  extension,  or  be  ruptured  by  forcible  traction  of  the  limb.  If,  on  the 
other  hand,  the  Surgeon  be  tempted  by  their  apparently  superficial  and  safe 
position  to  proceed  to  their  division,  he  may  be  brought  more  closely  into 
contact  with  the  popliteal  vessels  than  is  desirable  or  safe.  In  these  cases, 
the  anatomical  relations  of  parts  are  so  much  altered  by  the  narrowing  of  the 
popliteal  space,  and  by  the  projection  of  the  head  of  the  tibia  backwards,  or 
by  its  lateral  rotation,  that  the  Surgeon  is  unable  to  calculate  with  sufficient 
nicety  the  precise  position  of  the  large  vessels  and  nerves  in  the  neighbourhood 
of  which  he  is  about  to  act ;  and  he  may  thus  injure  one  or  other  of  these  at 
a  time  when  he  thinks  that  he  is  operating  at  a  safe  distance  from  them. 

After  division  of  the  hamstrings,  the  knee  does  not  commonly  come  readily 
into  the  straight  position,  owing  to  the  shortening  of  the  posterior  ligament ; 
and  gradual  extension,  by  means  of  proper  apparatus,  will  be  required  to 
overcome  this  and  to  stretch  the  adhesions  within  and  around  the  joint. 

Contrmction  with  Lateral  DisplAcaiiMnt  is  not  unfrequently  met  with. 
In  these  cases  the  knee  is  contracted  more  or  less  in  the  angular  direction  ; 
but,  in  addition  to  this,  the  lower  end  of  the  thigh-bone  is  directed  inwards 
and  perhaps  somewhat  forwards,  and  the  tibia  is  rotated  outwards,  carrying 
the  foot  with  it.  There  is  thus  a  triple  deformity — angular,  mesial,  and  rotatory. 
I  believe  the  angular  to  be  the  primary  deformity,  and  the  mesial  and  rotatory 
to  be  secondary  to  this,  arising  partly  from  the  efforts  of  the  patient  to  walk 
by  resting  on  the  point  of  the  great  toe,  and  throwing  the  thigh  inwards  in 
order  to  effect  this,  and  partly  from  the  action  of  the  biceps  rotating  the  leg 
outwards. 

The  Treatment  of  these  cases  is  not  very  satisfactory.  The  obstacle  to  the 
restoration  of  the  normal  position  of  the  joint  is  dependent,  so  far  as  the 
angular  contraction  is  concernedi  on  shortening  of  the  ligamentum  posticum, 
and  the  rotatory  displacement  is  kept  up  and  rendered  intractable  by  shorten- 
ing of  the  anterior  crucial  ligament.  Mere  extension  of  the  limb,  whether 
gradaal  or  forced,  may  counteract  the  angular  deformity ;  but  it  will  not 
only  leave  the  other  displacements  uninfluenced,  but  may  actually  increase 
the  displacement  of  the  tibia  backwards  and  the  rotation  of  the  leg  outwards. 
A  leg-and-thigh  splint,  such  as  in  Fig.  (iZf*,  but  having,  instead  of  the  springs, 
a  rack-and-pinion  apparatus  working  on  three  centres,  so  as  to  extend  the 
limb,  abduct  the  knee,  and  rotate  the  leg  inwards,  is  the  only  contrivance  by 
which  this  deformity  can  be  counteracted,  and  the  limb  restored  to  shape. 

In  reference  to  the  treatment  of  these  various  deformities  of  the  extremities, 
it  may  be  stated  generally  that  it  is  much  easier  to  rectify  faulty  position  than 
to  restore  mobility.    The  first  may  always  be  done  by  the  various  means  that 
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have  been  enumerated  ;  the  latter  can  be  effected  only,  if  at  all,  by  long-oon- 
tinned  efforts  on  the  part  of  the  Snrgeon,  by  paasive  motion,  frictions,  sham- 
pooing, &c.,  aided  by  properly  constructed  apparatus. 

In  ankylosis  of  the  knee,  after  extension  has  been  made,  and  the  limb 
brought  straight,  the  question  arises  as  to  whether  mobility  of  the  joint  should 
be  encouraged,  or  the  limb  kept  straight  and  made  stifT.  The  answer  to  this 
question  will  greatly  depend  on  conditions  of  the  muscles  of  the  thigh.  If 
the  quadriceps  extensor  exhibits  electric  irritabiUty,  then,  if  the  state  of  the 
joint  admit  it,  motion  may  be  attempted.  If  the  muscle  be  insensible  to  the 
stimulus,  then  the  joint  had  best  be  kept  stiff. 

3.  Osseous  Ankylosis  of  the  Knee  is  not  of  very  frequent  occurrence. 
It  is  usually  the  result  of  traumatic  inflanunation  of  the  joint.  If  the  limb  be 
straight,  no  operation  will  be  advisable  ;  if  it  be  henty  so  that  the  patient 
cannot  put  the  foot  to  the  ground,  the  only  remedy  wiU  be  an  operation. 
Rhea  Barton,  of  Philadelphia,  in  1835,  proposed  an  operation  for  restoring  the 
straight  position  of  the  limb  in  cases  of  complete  osseous  ankylosis  of  the  knee- 
joint  with  angular  deformity.  The  proceeding  consists  in  excising  a  wedge- 
shaped  piece  of  the  shaft  of  the  femur  above  the  condyles, 
not  including  the  whole  diameter  of  the  bone,  then  fracturing 
the  undivided  portion,  and  so  bringing  the  limb  into  a  straight 
position.  Birch,  of  New  York,  in 
1844,  modified  this  operation  by  saw- 
ing out  a  wedge-shaped  portion,  con- 
sisting of  the  condyles  of  the  femur, 
the  patella,  and  the  head  of  the  tibia. 
According  to  Gross,  these  hvo  opera- 
tions have  been  done  in  all  in  21  cases, 
of  which  4  proved  fatal  by  pyasmia. 
In  one  case,  that  of  Reil,  the  femoral 
artery  had  to  be  tied  for  secondary 
haemorrhage  from  the  popliteal  on  the 
fifteenth  day  ;  but  the  patient  made  an 

excellent  recoverv  with  a  useful  limb. 

» 

Brainard  of  Chicago,  in  1854,  proposed 

a  simple  and  less  severe  method  than 

either  of  the  above,  for  the  remedying 

of  angular  osseous   ankylosis  of  the 

knee.    It    consisted    in    drilling   the 
femur  subcutaneously  and  then  fracturing  the  bone.    This  operation  was  first 
done  by  Pancoast  in  1859,  and  since  then  has  been  successfully  practised  bv 
Brainard,  Gross,  and  others,  who  have  extended  it  to  subcutaneous  perforation 
of  the  joint  and  to  separaticm  of  the  patella. 

The  drill  used  for  this  operation  consists  of  a  steel  shaft  4^  inches  lon^, 
fitted  with  a  solid  and  rounded  handle  (Fig.  637).  The  point  is  ^th  of  an 
inch  in  breadth,  and  has  on  each  side  an  oblique  groove  with  cutting  edges, 
so  that  it  acts  as  a  gouge  as  well  as  a  drill.  The  interior  of  the  oblitA.'rat4.Hi 
articulation  is  reached  by  making  an  incision  about  half  an  inch  long  on  tlie 
outer  side  of  the  limb,  at  the  line  of  junction  between  the  condyles  of  tbe 
femur  and  the  tibia.  The  drill  is  then  worked  through,  until  its  end  can  l>e 
felt  under  the  integuments  on  the  opposite  side  of  the  limb.    The  instru- 


Flg.  f>:r.— Drill  for 
AnkyloHed  Knee. 


FiK.  038.— Prill  for  AnkyliwM 
Joint. 
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ment  mnst  now  be  worked  in  such  a  manner  as  to  break  down  the  osseous 
adhesions  between  the  femur  and  the  tibia  on  the  one  hand,  and  the  patella 
on  the  other.  The  patella  is  sometimes  best  loosened  by  using  the  drill  as  a 
lever.  When  the  bones  have  been  sufficiently  perforated  in  diflferent  direc- 
tions, the  limb  must  be  extended,  when  the  remaining  osseous  connections 
will  give  way  with  a  cracking  noise.  The  wound  in  the  integument  is  then 
closed  with  silver  sutures  and  collodion,  and  the  limb  laid  on  a  pillow.  In 
three  or  four  days  it  may  be  put  in  a  Mclntyre  splint,  and  gradual  extension 
practised,  the  soft  parts  posteriorly  slowly  yielding.  Bony  union  will  then 
take  place  ;  but  it  is  a  decided  advantage  when  the  limb  is  stiff  for  the  knee 
not  to  be  quite  straight,  but  slightly  flexed,  so  that  the  leg  may  be  about  an 
inch  shorter  than  the  opposite  limb. 

This  operation,  it  will  be  seen,  is  in  many  respects  superior  to  those  of 
Barton  and  Buck  ;  for  whilst  bringing  the  limb  into  an  equally  good  position, 
it  does  so  by  a  comparatively  slight  and  subcutaneous  procedure,  miattended 
by  any  danger  of  hssmorrhage  or  of  complications  arising  from  an  extensive 
open  wound.  The  nine  cases  in  which  it  has  been  done  were  all  successful. 
These  various  perforating  operations  appear  hitherto  to  have  been  confined  to 
the  knee-joint.  But  there  can  be  little  doubt  that  they  might  advantageously 
be  extended  to  other  joints  aifected  by  osseous  ankylosis,  more  particularly 
in  the  hip.  In  angular  contraction  of  the  knee-joint  with  dislocation  of  the 
tibia  backwards,  Yolkmann  has  corrected  the  deformity,  by  cutting  across 
the  femur  juBt  above  the  condyles,  and  in  one  case  by  doing  the  same  to  the 
tibia  just  below  its  head.  This  he  recommends  to  be  done  with  a  chisel, 
the  wound  being  dressed  antiseptically. 

Ankylosis  of  the  knee  in  the  straight  iiosUion  interferes  comparatively  little 
with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practicable,  to 
restore  the  mobility  of  the  joint.  The  possibility  of  doing  this  wiU  depend 
on  the  degree  of  ankylosis.  If  this  be  osseous,  or  even  if  densely  fibrous, 
little  can  l)e  done  ;  but  if  the  rigidity  depend  chiefly  on  condensation  of  the 
capsule,  and  fibroid  induration  outside  the  joint,  much  may  be  effected  by  the 
use  of  properly  constructed  apparatus.  This  should  be  of  two  kinds  :  1.  A 
leg-and-thigh  piece  securely  laced  on  to  the  limb,  having  an  angular  joint 
opposite  the  knee,  and  connected  posteriorly  by  a  strong  band  of  vulcanized 
India-rubber,  the  elastic  tension  of  which  is  constantly  striving  to  overcome 
the  straightened  limb  by  flexing  it  backwards  ;  and  2,  a  similar  apparatus, 
with  lack-and-pinion,  instead  of  elastic,  by  which  the  knee  can  be  forcibly 
flexed  once  at  least  in  the  day. 

Ankylosis  of  the  knee  in  the  angular  position  forwards,  so  that  the  leg  is 
over-extended  upon  the  thigh,  is  very  rare.  Indeed,  I  am  acquainted  with  only 
three  preparations  illustrating  this  deformity — one  in  the  museum  of  Univer- 
sity College,  one  in  that  of  8t.  Thomas's  Hospital,  and  another  exhibited  by 
Adams  to  the  Pathological  Society,  from  a  limb  amputated  by  Grant  of 
Canada,  in  which  this  condition  occurred  to  a  young  man  as  a  consequence  of 
a  wound  of  the  joint  some  years  previously. 

IMbnnities  of  the  Bones  of  the  Lower  Iiimb  from  Biokete. — The 
distortions  of  the  bones  of  the  leg  arising  from  rickets  have  already  been 
alluded  to  in  the  chapter  on  diseases  of  bone.  It  is  needless  here  to  do 
more  than  mention  that  antiseptic  osteotomy  has  been  applied  of  late  years 
with  great  success  to  the  treatment  of  these  deformities.    It  is  seldom  that 
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any  openition  beyond  that  already  described  for  knock-knee  is  required  in  the 
femnr.  In  the  tibia  the  curve  is  most  commonly  outwards  and  forwards, 
often  to  such  an  extent  as  seriously  to  cripple  the  patient.  In  these  cases  a 
wedge-shaped  piece  of  bone  is  often  removed  from  the  most  prominent  part 
of  the  curve,  but  as  good  a  result  can  usually  be  obtained  by  simple  division 
of  the  bone  by  the  chisel  and  mallet,  used  in  the  same  way  as  in  the  operation 
for  knock-knee.  If  necessary,  the  same  bone  may  be  divided  in  more  than 
one  place,  either  simultaneously,  or  the  second  operation  may  be  deferred  till 
the  patient  has  recovered  from  the  first.  In  complicated  cases  of  knock-knee 
with  rickety  curves  of  the  femur  and  tibia,  !Macewen  has  performed  as  many 
as  ten  osteotomies  simultaneously  on  the  same  patient.  If  proper  antiseptic 
precautions  are  adopted,  the  danger  of  these  operations  is  very  slight,  as  may 
be  seen  from  the  result  of  Macewen's  practice  (p.  518). 

Club-Foot. — Deformities  of  the  foot  may  affect  either  one  or  both  of  the 
extremities.  They  may  be  congenital  or  acquired,  and  may  occur  in  either 
sex,  but  appear  to  be  more  conmion  amongst  boys  than  girls.  There  are  four 
primary  varieties  of  clulvfoot,  and  two  secondary  ones.  Of  the  four  primary 
forms,  in  two  the  deformity  is  in  the  antero-posterior  direction,  in  the  sense  of 
flexion  and  of  extension  :  Talipes  Sqniniui,  in  which  the  heel  is  drawn  up 
and  the  toes  pointed  downwards ;  and  its  antithesis,  Talipes  Calcaaeu,  in 
which  the  heel  is  pointed  downwards  and  the  foot  and  toes  drawn  up.  In  the 
remaining  two  forms  the  deformity  is  lateral,  the  foot  being  adducted  and 
twisted  inwards  in  Talipes  Varus,  and  abducted  and  twisted  outwards  in 
Talipes  Valgns.  The  four  primary  forms  of  club-foot  correspond  with  and 
are  dependent  on  a  permanent  condition  of  one  or  other  of  the  four  simple 
movements  of  which  the  foot  is  susceptible  at  the  ankle-joint. 

Thus  in  Talipes  Equinus  the  foot  is  extended,  the  heel  being  raised,  and 
the  dorsum  pointing  downwards  in  a  line  more  or  less  direct  with  that  of  the 
anterior  part  of  the  leg.  This  is  due  to  permanent  contraction  of  those 
muscles  that  are  inserted  into  the  os  calcis  through  the  medium  of  the  tendo 
Achillis.  In  Talipes  Calcaneus  the  foot  is  drawn  up  and  the  heel  depressed, 
so  that  the  dorsum  forms  an  angle  more  or  less  acute  with  the  front  of  the 
leg.  Here  the  tibialis  anticus  is  the  muscle  chiefly  at  fault.  In  Talipes 
Varus  the  foot  is  adducted  forcibly,  and  the  inner  side  of  the  sole  raised 
sometimes  to  a  right  angle  with  the  ground  ;  this  is  due  principally  to  the 
combined  action  of  the  tibialis  posticus  and  tibialis  anticus;  and  in  Talipes 
Valgus  we  have  the  converse — abduction  of  the  foot,  and  raising  of  the  outer 
side  of  the  sole,  due  to  the  action  of  the  peronei. 

Besides  these  four  primary  forms,  there  are  two  secondary  varieties  of  club- 
foot ;  Talipes  Sqniao-yanis,  in  which  the  heel  is  raised  and  the  foot  drawn 
inwards  ;  and  Talipes  Caleaaeo-Talgns,  in  which  the  heel  is  drawn  down 
and  the  foot  turned  out.  The  Tah))es  Equinus  and  Varus  are  commonly 
associated,  because  in  these  forms  the  flexor  and  adductor  muscles,  vie,  thv 
strong  muscles  of  the  calf  and  the  tibialis  posticus,  those  that  are  supplied  by 
the  posterior  tibial  ner\'e,  arc  contracted.  Again,  the  Talij^s  Calcaneus  and 
Valgus  are  associated,  because  in  these  the  extensor  and  the  peroneal  muscles, 
those  supplied  ])y  the  external  popliteal  ner\'e,  are  the  sait  of  contraction.  In 
some  forms  of  club-foot,  especially  in  the  varus  and  eqnino-vams,  it  will  be 
found  that  the  muscles  antagonistic  to  those  that  are  contracted  are  in  a  state 
of  atrophy  and  defective  innervation — in  this  case  the  extensors  on  the 
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anterior  part  of  the  leg  and  the  peronei.  In  such  instanceB  aB  these,  electricity 
becomes  an  important  adjunct  to  the  more  directly  sargical  and  mechanical 
treatment. 

Id  infants  with  taUpes,  Sayre  liet^ins  treatment  at  once,  as  soon  as  possible 
after  birth,  by  drawing  the  foot  into  position.  When  this  is  done,  it  becomes 
quite  white  and  bloodless.  The  traction  must  then  be  discontinued,  but  may 
be  resumed  again  in  a  very  short  time,  and  bo  repeated.  After  a  time  the 
limb  may  be  fixed  in  proper  position  by  the  application  and  traction  of 
piasters ;  and  thus  if  the  talipes  be  not  cured,  it  may  very  early  in  hfe  be 
much  ameliorated  and  rendered  more  fit  for  operative  treatment. 

Pathological  Changes. — Ondissectingafootaffectedby  talipes,  it  will  he  seen 
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that  but  little  alteration  has  token  place  in  the  condition  of  the  bones.  In 
some  preparations  of  this  kind  which  are  in  the  University  College  Museum, 
these  are  nearly  normal  (Figs.  G40,  044).  Indeed,  in  talipes  equinus  and 
calcaneus,  they  are  scarcely  if  at  all  altered  ;  but  in  talipes  varue,  if  of  old 
standing,  the  aetragalua  will  generally  be  found  atrophied,  more  particularly 
abont  iU  head,  which  may  be  somewhat  twisted,  and  the  navicular  and  cuboid 
bones  will  tve  seen  to  have  undergone  similar  changes.  The  ligaments  are 
necemarily  somewhat  altered  in  shape,  being  lengthened  011  the  convexity, 
and  shortened  on  the  concavity  of  the  foot ;  the  direction  of  the  tendons  is 
altered,  and  the  mnscles,  not  only  of  the  foot,  hot  of  the  leg  and  thigh,  are 
generally  atrophied  fVom  disuse,  so  that  the  limb  in  old  cases  is  withered 
and  shortened  ;  indeed,  so  great  un  incumbrance  may  it  occasiouHlly  become 
under  these  circumstances,  that  amputetion  of  the  leg  may  be  insisted  on  by 
the  patient,  and  with  pro]>riety  Iw  performed  by  the  Surgeon. 

Tallp«B  Eqainos  is  characterized  by  elevation  of  the  heel,  and  tension  of 
the  tendo  Achillis.  In  slight  cases  the  heel  may  merely  be  raised  a  few  lines 
above  the  ground,  and  it  will  be  found  on  examination  that  it  cannot  be  bent 
forwards  to  an  acute  or  even  to  a  right  angle  irith  the  leg.     In  severe  cases  the 


SM 


DEFORMITIES. 


foot  may  be  extended  in  nearly  a  straight  line  with  the  leg,  and  the  patient 
walks  on  hia  toea,  which  are  placed  at  a  right  angle  to  the  foot  (Figs.  G39, 
640).  In  this  deformity  there  is  no  lateral  displacement.  According  to 
Tamplin,  it  is  never  congenital.  It  most  commonly  arises  from  disturbance  of 
the  nervons  system  during  teething.  In  adnlts,  as  well  as  in  children,  it  may 
come  on  from  some  disease,  such  as  an  abecess  in  the  calf  of  the  leg,  by  which 
the  gastrocnemius  mnscle  is  crippled,  shortened,  and  contracted.  It  is  the 
most  important,  and  at  the  same  time  the  simplest  in  itself,  of  all  the  forms  of 
club-foot ;  it  commonly  complicates  T.  varus. 

The  Trealmenl  consists  in  dividing  l/ie  tetido  Achillis,  and  bringing  the  heel 
well  down.  The  tendo  Achillis  is  best  divided  about  an  inch  above  its  insertion 
into  the  oe  calcis.  The  limb  should  be  placed  on  its  outer  side.  The  assistant 
then  rela-tes  the  tendon  slightly  while  the  Surgeon  slides  a  tenotome  beneath  it 
from  the  inner  side  ;  the  assistant  then  makes  the  tfiudon 
tense,  and  the  Sur<reon  proceeds  to  divide  it,  using  the 
knife  ns  a  lever,  the  fulcmra  being  the  edge  of  the 
malleolus.  The  Surgeon  must  keep  the  fingers  of  his  left 
hand  on  the  tendon  to  feel  that  the  knife  docs  nob 
approach  the  skin  too  closely.  As  the  section  proceeds, 
he  will  hear  the  tendon  creaking  as  its  fibres  arc  sncces- 
sively  cut  through.    The  dirision  may  be  safely  made 
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from  the  cntaneous  surface  if  it  be  preferred.  The  tendon  must  be  made  tense, 
and  the  point  of  the  tenotome  entered  through  the  skin  close  to  its  anterior 
surface  ;  the  foot  is  then  fully  extended,  while  the  Sni^eon  pinches  up  the 
skin,  and  passes  the  tenotome  between  it  and  the  tendon.  He  then  turns  the 
edge  of  the  knife  to  the  tendon,  while  the  assistant  forcibly  fiexcs  the  ankle. 
No  sawing  or  free  cutting  is  required  if  the  knife  have  been  entered  suflScientlj 
far  forwards.  With  ordinary  care,  there  is  no  risk  of  wounding  the  posterior 
tibial  artery. 

lu  oases  in  which  the  deformity  is  due  to  paralysis  of  the  tibialis  anticosand 
extensors  of  the  toes,  a  condition  very  frerjuently  met  with  as  the  result  of 
infantile  paralysis,  the  apparatus  represented  in  Fig.  r>41  fitted  to  n  boot,  will 
be  found  of  great  use  in  preventing  the  return  of  the  contraction  after  di\~ision 
of  the  tendon. 

Tallpaa  CwlaaamvM  is  a  rare  \-ariety  of  club-foot.    lu  it  the  heel  is 
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depresBed,  the  toee  and  anterior  part  of  the  foot  being  elevated  (Fig.  642) ; 
it  is  nsuallj,  I  believe,  congenital — in  one  case  under  my  care,  however, 
that  of  a  girl  twelve  years  of  age,  it  was  acquired.  It  arises  from  contractioa 
of  the  extensors  consequent  upon  loss  of  power  in  the  flexors.  It  is  somebimes 
met  with  iu  cases  of  spina  bifida. 

Trealmenl. — In  order  to  bring  down  the  foot,  the  tibialis  anticus,  the  ex- 
tensor communis,  the  extensor  pollicia,  and  the  peroneus  tertius  tendons,  may 
all  require  to  be  di\-ided  as  they  pass  over  the  dorsum  ;  a.  straight  splint  should 
then  be  applied,  and  the  foot  drawn  down  to  it.  A  minor  degree  of  this 
affection  consiatB  in  a  peculiar  projection  upwards  of  one  or  two  of  the  toes, 
associated  with  some  tension  of  the  extensor  tendons  ;  by  dividing  this,  and 
keeping  the  foot  on  a  flat  splint,  the  deformity  may  commonly  be  corrected. 
In  some  cases,  however,  the  toe  is  so  prominent,  and  the  contiguous  ones  are 
squeezed  under  it  in  such  a  manner,  that  the  foot  is  completely  crippled,  and 
amputation  of  the  displaced  digit  is  required  in  order  to  restore  the  utility  of 
the  member, 

Talip«i  VtaruM. — In  this  deformity  the  foot  is  twisted  inwards,  the  inner 
side  of  tfae  sole  is  raised,  and  the  sole  is  contracted  ;  the  patient  walking  on 
the  outer  side  of  the  foot,  where  the  skin  covering  the  tarsal  end  of  the  fifth 
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metatarsal  bone  often  becomes  excessively  dense  and  firm,  and  a  bursa  occa- 
sionally f<irmB  (Fig.  C4.S).  In  most  cases  tfaere  is  some  elevation  of  the 
heel,  the  affection  partaking  somewhat  of  the  character  of  talipes  equinus.  It  is 
the  most  common  form  of  congenital  deformity,  both  feet  being  found  simi- 
larly affected ;  but  it  may  he  non-congenital,  dependent  on  infantile  paralysis 
of  the  extensors,  and  then  is  often  limited  to  one  foot. 

The  Trmlmenf  consists  in  the  successive  dirision  of  the  tendons  of  the 
tibialis  anticns  and  tibialis  posticus,  which  are  the  muscles  principally  at  fault. 
After  these  have  been  cut  across,  the  tendo  Achillis  should  he  divided  ;  but  its 
section  should  be  made  last,  as  it  steadies  the  foot,  and  thus  facilitates  the 
di^nsion  of  the  tibial  tendons.  Some  Hurgcons  delay  division  of  the  tendo 
Achilles  for  some  weeks,  til!  the  lateral  displacement  of  the  foot  has  been 
remedied.  In  most  cases  the  plantar  fascia  is  contracted,  and  requires 
division  wherever  it  feels  tense  and  projecting.  In  the  section  of  the  tibialis 
pooticuB  tendon  l)ehind  the  ankle,  there  is  much  danger  of  wounding  the 
posterior  tibial  artery,  which  lies  close  to  it. 
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The  best  way  to  avoid  this  vessel  is,  as  Tamplin  recommends,  to  puncture 
the  sheath  with  a  sharp  tenotome  introduced  cla^e  to  the  tibia,  immediately 
above  the  malleolus.  In  the  adnlt  or  young  children  past  the  Bf^e  of  infancy, 
a  small  point  of  bone  can  be  felt  in  this  situation,  which  marks  the  upper 
limit  of  the  groove  in  the  malleolus  in  which  the  tendon  Ues,  The  puncture 
should  be  made  above  this,  otherwise  the  knife  cannot  be  passed  under  the 
t«ndoa.  After  the  sheath  has  thus  been  opened  by  a  puncture,  a  blunt  teno- 
tome IB  introduced,  care  being  taken  not  to  use  so  much  force  as  to  push  it 
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through  the  sheath  on  the  opposite  side.  The  tendon  is  then  divided  in  the 
UBual  way.  If  the  operation  be  performed  too  high  up  the  limb,  the  flcxur 
longus  digitorum  will  be  divided  with  the  tendon  of  the  tibialis  posticus,  but 
this  is  a  matter  of  little  moment.  Unless  great  care  be  taken  in  cutting; 
through  the  t«ndo  Achillis,  there  is  also  some  risk  of  wounding  the  artery ; 
as,  in  bad  ca'cs  of  varna,  these  two  stroctures  lie  close  together,  the  tendo 
Achillis  being  drawn  out  of  the  median  line  towards  the  inner  ankle.  Indeed, 
in  one  instani-c  [  have  sl-cu  the  posterior  tibial  artery  punctured  during  the 
division  of  this  tendon,  or  rather  in  an  attempt  to  divide  some  tense  bands 
that  lay  beneath  it ;  the  bleeding,  which  was  very  free  and  in  a  fnll  jet,  was 
however,  readily  stopped  by  pressure,  no  bad  consequences  reenlting.    The 
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proper  plan  of  treatmcut,  vhea  auch  an  accident  occitra,  is,  when  the  artery  is 
merely  punctured,  to  cut  it  completely  across,  and  then  to  apply  firm  pressure, 
by  means  of  a  pad  and  lundage  oyer  the  bleeding  orilice.  Tamplin  stat«fi  that 
he  has  seen  no  ill  eftects  follow  this  accident.  If  a  circnmecrilied  false  aneurism 
form,  it  must  be  laid  open,  the  clote  turned  out,  and  the  vessel  tied.  No  cx- 
teoflion  of  the  foot  should  be  practised  for  some  time  in  such  cases,  lest  the 
coagnlom  be  disturbed. 

The  tibialis  anticus  must  be  divided  at  the  point  marked  in  Fig.  645.  The 
tenotome  must  be  passed  from  the  outer  side  to  avoid  any  risk  of  wounding 
the  doiBal  artery  of  the  foot. 

In  ordinary  coses  of  varus,  after  a  lapse  of  four  or  five  days,  Scarpa's  or 
Little's  shoe,  or  Aveting's  talivert  (Fig.  64ti),  a  moBt  ingenious  and  useful  in- 
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BtntmiiDt,  allowing  every  movement  necessary  in  club-foot,  may  he  applied  ; 
or  the  foot  may  be  well  abdncted  by  means  of  a  wooden  spliut,  fixed  to  the 
outer  side  of  the  1^,  and  provided  with  pegs,  so  placed  that  the  toes  can 
he  drawn  up,  and  the  foot  well  turned  out,  by  rollers  and  tapes  attached  to 
them. 

In  sonic  cases  the  foot  may  advantageously  be  put  up  in  plaster  of  Paris. 
In  order  to  do  this,  it  is  first  bandaged  with  a  narrow  flannel  roller.  The 
awistant  then  grasps  the  leg  firmly  above  the  ankle,  while  he  holds  the 
foot  in  as  nearly  as  possible  the  normal  position  by  a  narrow  loop  of  bandage 
passed  roond  the  ball  of  the  great  toe,  and  held  to  the  outer  side.  The  plaster 
is  then  applied,  and  the  foot  held  in  position  till  it  has  set.  The  bandage 
should  Ik;  changed  about  every  two  weeks,  the  foot  being  each  time  drawn  a 
little  more  into  it«  proper  position. 

In  spite  of  all  treatment  however,  a  considerable  proportion  of  cases  of  con- 
genital talipes  eqnino-vams,  are  at  most  only  partially  relieved.  In  such 
cases,  as  the  child  imjws  u|>  the  muscles  fail  to  develop,  and  the  bones  l>ccome 
altered  iu  form  so  as  to  adapt  them  to  their  abnormal  position.  In  such 
extreme  and  incurable  cases,  various  operations  have  been  recommended  to 
enable  the  patient  to  bring  the  sole  of  his  foot  to  the  ground.  Many  years 
ago  Little  suggested  the  removal  of  the  cuboid  in  order  to  assist  in  overcoming 
the  adduction  of  the  anterior  part  of  the  foot.  This  opemtion  was  ]>erformed 
with  success  by  Solly  in  isr)?,  but  did  not  come  into  general  use.  In  1872, 
Lnnd  of  Manchester  removed  the  astragalus  fzota  each  foot  of  a  child,  with 
the  result  of  obtaining  considerable  improvement  in  the  position  of  the  feet. 
In  lS7<i,  K.  Davy  repeated  the  operation  in  several  coses,  obtaining  good 
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results,  but  was  not  able  to  dispense  with  prolonged  use  of  apparatus  after- 
wards. In  1876  Davies-Colley  recorded  a  case  in  which  he  removed  a  wedge- 
shaped  piece  of  the  tarsus  of  suiBcient  size  to  allow  of  the  anterior  part  of  the 
foot  being  brought  into  a  straight  line  with  the  posterior.  The  operation  was 
performed  by  a  long  incision  on  the  outer  side  of  the  foot  from  the  middle  of 
the  os-calcis  to  the  middle  of  the  fifth  metatarsal  bone.  From  the  middle  of 
this  another  was  carried  across  part  of  the  dorsum.  The  cuboid  was  first 
removed,  after  which  a  wedge-shaped  portion  of  the  tarsus  was  removed 
"without  paying  any  regard  to  its  articulations."  The  bones  removed 
included  the  whole  cuboid,  parts  of  the  os-calcis,  of  the  three  cuneiform 
bones,  nearly  all  the  scaphoid,  and  a  part  of  the  head  of  the  astragalus.  This 
operation  has  been  repeated  by  R.  Davy  and  others  with  the  most  satisfactory 
results.  In  Davies-Colley's  case  the  patient  could  jump  and  hop  six  months 
after  the  operation.  If  the  heel  is  much  drawn  up,  the  tendo  Achillis  can 
be  divided  after  the  operation.  Davies-Colley  found  the  most  convenient 
apparatus  during  the  early  part  of  the  after-treatment,  to  be  "  a  back-splint 
extending  from  the  middle  of  the  thigh  to  within  four  inches  of  the  heel.  To 
the  distal  end  of  this  was  fastened  a  transverse  bar  of  wood,  terminating  on 
either  side  in  short  upright  bars,  to  which  the  fore  part  of  the  foot  was 
attached  by  means  of  strapping." 

Talipes  Valgas  (Fig.  647)  is  the  antithesis  to  varus.  It  is  not  so  frequent 
a  deformity  as  the  other  varieties  of  club-foot.    It  commonly  aflTects  only  one 

extremity,  and  is  occasionally  congenital.  True 
valgus  arises  sometimes  from  contraction  of  the 
peronei,  but  more  commonly  from  paralysis  of 
their  opponents.  The  foot  is  everted,  the  arch 
is  obliterated,  so  that  the  sole  becomes  flattened. 
The  anterior  part  of  the  foot  is  displaced  out- 
wards at  the  calcaneo-cuboid  and  astragalo- 
scaphoid  articulation,  and  the  scaphoid  is 
partially  dislocated  outwards,  so  that  the  head 
of  the  astragalus  projects  at  the  inner  side  of  the 
foot.  The  toes  and  anterior  part  of  the  foot  are 
often  raised  so  as  to  constitute   the    variety 

• 

termed  Calcaneo-valtjtis,     The    most    marked 
forms  of  this  variety  are  met  with  when  the 
Fig.  647.-Taiipe»  Vaigxui.  muscles  of  the  calf,  the  tibialis  posticus,  and  the 

flexors  of  the  toes  are  paralysed.  The  projection 
of  the  heel  backwards  is  obliterated,  and  the  outer  side  of  the  foot  cun  ed 
round  so  that  the  little  toe  is  approximated  to  the  point  of  the  heel. 

In  extreme  cases  of  calcaneo-valgus,  the  arch  of  the  foot  is  sometimes 
increased,  the  heel  being  pointed  down,  and  the  foot  sharply  bent  at  the  trans- 
verse medio-tarsal  articulation,  so  as  to  bring  the  toes  to  the  ground. 

Treaimenl. — In  the  earlier  stages  of  acquired  talipes  valgus,  the  deformity 
may  often  be  remedied  by  putting  the  patient  under  the  influence  of  an  anies- 
thetic,  forcibly  drawing  the  foot  inwards  so  as  to  overcome  the  tension  of  the 
peronei  muscles,  fixing  it  in  a  Dnpuytren*s  splint,  and  afterwards  restoring  the 
arch  of  the  foot  by  a  convex  sole  in  the  shoe. 

In  the  more  confirmed  cases,  the  treatment  consists  in  the  division  of  the 
tendons  of  the  peroneus  longus  and  bre\iB,  behind  the  outer  ankle  ;  and  of  that 
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of  the  extensor  communis  on  the  dorsum.  Scarpa's  shoe  may  then  be  applied^ 
and  the  arch  of  the  foot  restored  by  wearing  a  pad  under  the  sole  for  some 
considerable  time. 

Flat  or  Splay  Foot.  Spnrioiui  Talipes  Valgus  is  a  condition  frequently 
met  with  in  young  adults.  It  is  predisposed  to  by  those  constitutional  con- 
ditions that  have  already  been  described  as  favouring  the  development  of  cur- 
vature of  the  spine,  but  the  determining  cause  is  most  frequently  over-fatigue 
of  the  foot  from  long-continued  standing,  and  from  carrying  heavy  weights,  or 
from  a  slovenly  habit  of  walking  by  sliding  rather  than  raising  the  feet,  or 
twisting  the  foot  so  as  to  press  upon  the  inner  side.  Girls  of  a  tender  age 
being  allowed  to  carry  infants,  boys  set  to  heavy  work  beyond  their  strength, 
shop-boys  and  girls  mercilessly  kept  upon  their  feet  for  too  many  hours,  will 
early  develop  this  deformity.  When  both  feet  are  affected,  there  is  usually 
knock-knee  as  well.  The  disease  is  due  to  a  weakness  of  the  muscles  in  the 
sole  of  the  foot,  and  to  relaxation  of  the  ligaments  by  which  the  arch  is  main- 
tained, especially  the  ligamentum  longum  plantse,  and  the  inferior  calcaneo- 
navicular ligament.  As  the  I'esult  of  this,  the  arch  of  the  instep  gradually 
sinks,  so  that  the  sole  becomes  perfectly  flat.  As  the  disease  advances,  a 
tendency  to  eversion  of  the  foot  takes  place.  At  the  same  time,  owing  to 
flattening  out  of  the  arch,  the  inner  side  of  the  foot  becomes  lengthened, 
while  the  outer  side,  which  is  naturally  but  slightly  arched,  is  but  little 
altered.  In  consequence  of  this,  the  anterior  part  of  the  foot  in  front  of  the 
medio-tarsal  articulation  is  displaced  outwards.  The  scaphoid  is  thus  partly 
dislocated  from  the  head  of  the  astragalus,  which  projects  at  the  inner  side 
of  the  foot,  and  being  pressed  upon,  is  often  a  source  of  much  pain.  The 
transverse  ligamentous  structures  that  bind  together  the  bases  of  the  meta- 
tarsal bones  at  their  digital  ends,  become  weakened  and  stretched.  The 
consequence  of  this  is,  that  the  gait  loses  its  elasticity,  becomes  shuJ99ing,  and 
the  foot  easily  tires  in  walking. 

The  Treatment  consists,  in  the  first  place,  in  improving  the  general  health, 
and  removing  the  causes  of  over-fatigue  or  strain  in  the  foot,  without  which 
surgical  treatment  will  be  unavailing.  The  anterior  part  of  the  foot  may  be 
strapped  firmly  with  plaster  spread  on  washleather.  The  boots  must  be  care- 
fully attended  to.  They  must  be  wide  at  the  toes  and  the  heel,  must  be  large 
and  made  to  extend  on  the  inner  side  to  a  point  opposite  the  middle  of  the 
foot.  The  boot  must  be  fitted  with  the  so-called  "  surgical  sole,"  that  is  to 
say,  a  pad  must  be  placed  inside  to  support  the  arch.  This  must  be  made  of 
cork,  or  better  still  of  india-rubber,  and  must  not  be  too  stiff  or  too  large. 
The  upper-leathers  of  the  boot  must  be  strong,  reach  well  above  the  ankle, 
and  be  laoed  firmly.  If  the  feet  are  habitually  cold,  they  must  be  rubbed 
twice  a  day  with  salt  and  water  and  warmly  clothed.  These  measures  usually 
snflice  at  least  to  arrest  the  progress  of  the  deformity.  In  very  extreme  cases 
it  may  possibly  be  necessary  to  apply  an  iron  similar  to  that  represented  in 
Fig.  524,  but  without  the  spring  for  flexing  the  ankle.  This  is,  however, 
seldom  required,  and  should  always  be  avoided  if  possible.  A  light  steel 
spring  may  sometimes  be  fitted  in  the  side  of  the  boot  in  such  a  way  as  to 
direct  the  foot  slightly  inwards. 

XoUow  Club-fbot. — ^As  in  the  hand,  so  in  the  foot,  the  interossei  muscles 
not  only  move  the  toes  laterally,  but  powerfully  flex  the  first  phalanges,  at  the 
same  time  that  they  extend  the  two  last.    In  paralysis  of  these  muscles,  and 
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of  the  short  flexor  and  adductor  of  the  great  toe,  the  toes  aasume  the 
constrained  position  of  a  ciaw,  i.e.,  the  first  phaknges  are  eiteaded  upon  the 
metatarsal  bones,  and  the  last  two  phaliLnfrcA  flexed  upon  the  first.  This 
(rives  rise  to  a  variety  of  club-foot  which  Dacheune  calls  "  hollow  claw-foot." 
This  is  often  complicated  by  iiaralyBis  or  atrophy  of  some  of  the  muscles  of 
the  leg,  giving  rise  to  various  associated  forms  of  club-foot. 

The  accompanying  drawing  (Fig.  64H)  shows,  let,  that  the  first  phalanges 
are  extended  almost  to  the  point  of  being  subluxated  upon  the  head  of  the 
metacarpal  bone,  whilst  the  last 
phalanges  are  flexed  upon  the 
first  and  form  thus  a  claw ; 
2nd,  that  the  cune  of  the 
plantar  arch  is  considerably 
increased.  The  origin  of  this 
hollow  claw  foot  or  pes  cams 
is  as  follows. 

"  When     the     interoRscous 
muscles  are  paralysed  or  atro- 
phied, the  tonic  contraction  of 
the  muscles  which  extend  the 
fir.  MS.— HoUuir  (.'iBwF<i»t,  ]-u  caviu.  first  phiilanges  and  that  of  the 

mnsclcs  which  flex  Che  last 
phalanges  being  no  longer  opposed,  the  claw-like  condition  of  the  toes 
gradually  becomes  angmented.  The  posterior  extremities  of  the  first  pfaalangra 
are  subluxated  upon  the  heads  of  the  metatarsal  Itones ;  then  the  cnrve  of 
the  plantar  arch  becomes  increased  and  the  plantar  fascia  shortened  ;  then 
certain  articulations  and  their  ligaments  become  deformed,  as  in  all  club- 
feet." The  mechanism  is  exactly  the  same  as  that  of  the  similar  disease  in 
the  hand. 

This  disease  makes  standing  and  walking  yct)-  painfiil  when  too  prolonged  : 
for  this  reason,  that  from  the  jweition  of  the  toes  and  from  the  increased 
arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  upon  the  heel  and 
upon  the  skin  covering  the  unnaturally  prominent  heads  of  Che  metatarsal 
bones,  which  latter  becomes  tender  in  consequence,  especially  that  over  the 
great  toe. 

In  the  case  fhim  which  the  drawing  was  made,  the  disease  was  congenital, 
but  did  not  trouble  the  patient  till  he  was  ten  years  old.  When  he  tm; 
apprcntic«l,  a  long  walk  always  gave  him  pain,  and  at  last  he  was  obliged  t" 
lie  np  about  one  week  in  every  month  to  get  rid  of  his  ptiins.  Both  feet  wcr* 
affected,  hut  tiie  left  much  less  than  the  right.  By  galvanic  e>:aminBtioD. 
irritability  was  found  to  1>c  entirely  lost  in  the  right  interoasei  and  ver> 
mnch  diminished  in  the  lefl. 

The  disease  is  always  accompanied  by  a  tendency  to  talipes  cquino-ranis 
"  that  is  to  say,  the  flexion  of  the  foot  upon  the  leg  dnring  walking  is  inc«>m- 
plete,  and  dnring  this  flexion  of  the  foot  the  tibialis  anticus  (flexor  adduif  ti 
has  a  predominance  of  action  over  the  extensor  longus  digiComm  |flt-xiT 
and  aliducCor  of  the  foot)  ;  or  in  other  words,  during  fiexiou,  the  sole  of  ihe 
foot  is  turned  slightly  inwards  and  the  dorsum  outwards."  This  is  acroanu-d 
for  by  considering  the  unfavonnibie  conditions  in  which  the  long  e.xtensor  of 
the  toes  is  placed  after  piiralysis  of  the  interoseei.    The  inferior  attachment 
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of  this  muscle  is  upon  a  moyable  pointy  the  posterior  and  superior  extremities 
of  the  second  and  ungual  phalanges.  The  tendency  to  extension  is  counter- 
acted by  the  interossei,  which  serve  to  give  a  fixed  point  for  the  extensor 
longus  digitorum  to  act  from,  when  flexing  the  foot  at  the  ankle.  But  when 
these  muscles  are  paralysed,  the  attachment  of  the  extensor  communis 
digitorum  becomes  very  movable,  and  we  then  see  at  the  moment  of  flexion  of 
the  foot  upon  the  leg,  that  the  first  phalanges  are  drawn  back  even  more  than 
before  upon  the  metatarsal  bones,  at  the  same  time  depressing  the  heads  of 
these  bones.  The  action  of  the  long  extensor  as  a  flexor  and  abductor  of  the 
foot  is  thus  much  weakened,  and  this  leads  to  a  predominance  in  the  action  of 
the  tibialis  anticus  (flexor  and  adductor  of  the  foot),  in  consequence  of  which 
a  mild  form  of  varus  is  produced  accompanied  by  some  raising  of  the  heel, 
due  to  imperfect  flexion  of  the  ankle-joint. 

To  sum  up :  this  variety  of  hollow  foot  (pied  creux)  is  produced  by  an 
exaggerated  and  continued  action  of  the  extensors  of  the  first  phalanges  of 
the  toes— extensor  communis  digitorum  and  extensor  proprius  pollicis,  follow- 
ing on  a  weakness  or  feebleness  of  their  antagonists — the  interossei,  adductor, 
and  short  flexor  of  the  great  toe.  Consequently  any  excess  of  action  of  these 
same  extensor  muscles,  whatever  may  be  its  cause,  ought  to  produce  exactly 
identical  results. 

The  knowledge  of  this  fact  explains  the  ongin  of  the  hollowed  claw-foot 
that  we  see  produced  in  talipes  equinus,  when  the  long  extensor  of  the  toes 
has  preserved  its  voluntary  contractility ;  and  it  will  be  as  well  here  shortly 
to  consider  the  cause  of  the  alteration  in  the  foot  in  talipes  equinus.  As 
soon  as  the  talipes  commences  to  oppose  the  flexion  of  the  foot  upon  the  leg, 
the  opposing  muscles  act  with  increased  vigour  to  prevent  the  deformity. 
This  leads  to  an  abnormal  extension  of  the  first  phalanges  of  the  toes  (to 
which  the  extensor  longus  and  extensor  pollicis  are  attached),  and  ultimately 
to  a  subluxation  of  these  phalanges  upon  the  dorsal  surfaces  of  the  heads 
of  the  metatarsal  bones.  Every  attempt  at  flexion  then  depresses  the  heads 
of  the  metatarsal  bones  into  the  sole  of  the  foot,  so  increasing  the  plantar 
arch.  This  is  most  marked  in  the  great  toe.  The  tonic  force  of  the  an- 
tagonists to  the  extensors  is  unable  to  withstand  the  exaggerated  action  of 
the  long  extensors. 

That  the  mechanism  here  given  is  correct,  may  be  shown  by  the  following 
fact.  In  a  well  marked  case  of  a  patient  afibcted  with  a  **  hollow  claw-footed 
e(|ninns  "  (griffe  pied  creux  ^uin),  we  should  see  that  any  attempt  to  flex  the 
foot  at  the  ankle  leads  only  to  further  extension  of  the  toes,  which  become 
drawn  back  over  the  heads  of  the  metatarsal  bones,  pressing  them  down  and 
increasing  the  arch  of  the  foot.  Hence,  so  far  from  any  raising  of  the  extremity 
of  the  foot  taking  place,  it  is  rather  depressed. 

The  Treatment  of  this  condition  must  be  conducted  on  two  principles : 
1.  The  stimulation  of  the  paralysed  interossei,  adductor,  and  short  flexor  of  the 
toe  by  means  of  faradization ;  and  2.  The  division  of  the  tendons  of  those 
muscles  which  by  their  tonic  contraction  maintain  and  increase  the  deformity. 
Those  which  I  have  usually  found  it  necessary  to  divide  are  the  extensor  of 
the  great  toe,  the  tendo  Achillis,  and  in  addition  to  these  a  very  tight  band  of 
the  inner  division  of  the  plantar  fascia.  The  Scarpa's  shoe  that  is  used  after 
the  operation  should  have  hinges  across  the  middle  and  be  provided  with  a 
rack-and-pinion  movement,  so  that  the  depressed  heads  of  the  metatarsal 
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boncB  may  be  raised  by  the  ant€rior  half  of  the  eote.  In  some  of  the  alighter 
cases  the  instrument  here  represented  (Fig.  6-t9)  may  be  nscd  to  obtain  the 
extended  position  of  the  toes  without  division  of  the  tendons. 


Kig.  «40.— Api«ist(u  to 
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Contnwtioii  of  On*  To*  is  not  of  nnfrequent  occurrence.  Tii  this  com- 
plaint the  proximal  phalanx  is  either  on  its  normal  level  or  slijihtly  draini 
up ;  the  two  distal  are  bent  down  at  an  acute  angle,  the  apex  of  which  is 
fonncdi  by  the  articulation  of  the  first  with  the  second.  This  contraction 
more  commonly  aSix;ta  the  second  toe,  is  often  symmetrical  in  the  two  feet, 
and  is  frequently  a  soarce  of  great  inconvenience,  and  even  permanent  lame- 
ness. It  appears  to  be  due  to  contraction  of  the  digital  prolongation  of  the 
plantar  fascia,  and  is  best  remedied  liy  dividing  this  subcutaneously  opposite 
the  lower  part  of  the  second  phalanx,  and  then  straightening  the  toe. 
BnpenWBWEarr  ^nd  Webb«d  Toss  are  sometimes  met  with.  It  is  com- 
paratively seldom,  however,  that 
any  operative  interference  is  te- 
([uired  in  these  cases.  Should  it 
be,  the  remarks  that  have  been 
made  at  pages  5i>0  and  510.  in 
reference  to  the  treatment  of 
these  conditions  in  the  hand,  are 
eiinally  applicable  here. 

CoiLgMiitkl  Sypsitrophr  of 
tbs  Toei  sad  Foot,  as  repre- 
sented in    Figs.   1150   and    U&I, 
occasionally  occurs.     This  tnal- 
c-oiiKi^iiiuinji«nroiiii)-,.nw»mudKi-pL  formation     is    of    necessity    in- 

FiK,  6-*.-i>k.,wr.v.|«t.      liK.  i»i.-i>ur«i  .i.,«t.     curable. 

W«ik  InH—  not  uncom- 
monly occur  in  rickety  children ;  the  ligaments  being  relaxed,  the  joiou 
a]>|N.'ariiig  to  be  swoLeu,  and  the  child  being  unable  to  walk  or  stand  without 
great  ditficulty.  In  these  circumstances,  attention  to  the  slate  of  the  general 
health,  douching  with  salt  water,  with  the  application  of  an  elastic  india- 
mbber  bandi^  round  Che  ankle,  or  the  use  of  light  iron  supports,  will  be 
found  most  ueeful. 
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DI&XAflXB    or    THa    8CAU    AND    BEUIiIi. 

TIm  Boalp  is  subject  to  all  those  snrgical  diseases  that  afiect  the  c 
iategutneut  of  the  body.  But  it  is  more  than  any  otlier  part  of  the  surface 
liable  to  two  diseases,  viz.,  Atheromatous  Cysts  and  Nsevi.  These  have 
already  been  so  fully  treated  of  (Cyst«,  p.  9fi7,  Vol.  I. ;  Ntevi,  p.  989,  Vol.  I., 
and  p.  G8,  Vol.  II.)  that  their  description  here  nontd  lead  to  needless  repetition. 

Pschydcnnktoiu  TxuaoTir  of  tlie  Scalp  or  XollTUKnim  Fibronm 
(Vol.   I.,  p.   980).    This  disease,  of  extremely  rare  occurrence,  was  first 
descriliod  by  John  Bell.     It  was  first  named  and  fully  described  by  Valentine 
Mott   as    Parkydermatorek,   more 
recently   by  Virchow  as  Fibroma 
Mollusmm.  The  accompanying  cub 
(Fi^.  Ii52),  taken  from  a  patient 
whilst  in  America,  who  was  after* 
wards  saccessfnlly  operated  on  by 
W.  Stokes,  in  Dublin,  gives  a  good 
representation  of  the  disease. 

These  tumours  are  neither  pain- 
ful nor  dangerous,  but  their  weight 
and  the  deformity  occasioned  by 
them  render  their  removal  desir- 
able. 

Trea/mmf. — The  removal  of  this 
tumour  may  be  effected  by  the 
ligature  or  the  knife.  Pollock  has 
successfully  extirpated  one  by  the 
former,  W.   Stokes  by  the   latter 

method.    But  the  operation  is  not  "s-  «M.-PMhrdef™ioti.Tuinouf  otse*!].. 

wilhont  danger.    In  Stokes's  case 

the  hsemiirrliatrc  was  described  as  terrific,  nearly  costing  the  patient  his 
life,  and  had  to  be  arrested  by  the  cautery.  Stokes  states  that  in  the  whole 
couTse  of  his  eiperience  he  had  never  seen  Bu«;h  copious  and  uncontrollable 
"  weeping"  hiemorrhage ;  it  came  from  every  point  of  the  cut  surface. 

TxofUM  of  tho  DoTM  Mat«r. — Sometimes  without  external  or  apparent 
cause,  at  other  times  in  consequence  of  a  blow  or  fall,  a  Fungous  Tumour 
grows  from  some  port  of  the  dura  mater,  usually  on  the  top  of  the  head  or  in 
one  of  the  parietal  regions.     As  it  increases  in  size,  it  products  absorption  of 
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the  skull  covering  it ;  the  bone  becomes  thin  and  expanded,  and  crackles  like 
parchment  on  pressure,  sometimes  not  being  raised  above  its  proper  level,  but 
more  usually  being  pushed  up  by  the  pressure  of  the  growth  beneath,  which 
at  last  protrudes  under  the  scalp.  More  usually,  this  perforation  of  the  skull 
is  gradual ;  but  in  some  cases  it  would  appear  to  have  been  rapid,  the  first 
intimation  of  disease  that  the  patient  had  being  the  presence  of  a  tumour 
under  the  scalp.  When  the  skull  is  perforated,  the  sharp  edges  of  the  circular 
opening  can  be  distinctly  felt;  and  the  tumour  which  protrudes  pulsates 
distinctly,  as  may  be  proved  both  by  the  finger  and  the  eye. 

Paifwlogy, — The  nature  of  these  tumours  is  somewhat  uncertain,  as  suiBcient 
cases  have  not  yet  been  recorded  with  an  accurate  microscopical  description  of 
the  growth  ;  but  it  is  probable  that  in  the  majority  of  cases  they  are  round-  or 
spindle-celled  sarcomata  springing  from  the  outer  layers  of  the  membrane, 
which  forms  the  internal  periosteum  of  the  skull. 

Symptoms. — Symptoms  of  cerebral  disturbance — double  vision,  optic 
neuritis,  loss  of  sight,  deafness,  or  epileptic  fits,  with  fixed  pain  in  the  head — 
usually  precede  for  a  considerable  time  the  external  appearance  of  the  tumour. 
In  some  rare  cases,  no  such  symptoms  have  indicated  the  existence  of  intra- 
cranial disease;  and  the  first  evidence  of  the  disease  has  been  the  sudden 
protrusion  of  a  pulsating  tumour  through  the  skull.  If  the  tumour  be 
compressed,  egg-shell  crackling  of  the  expanded  and  thinned  cranial  bones  will 
be  felt,  and,  if  attempts  be  made  to  push  it  back  under  the  bones,  giddiness, 
syncope,  and  convulsions  are  produced.  As  the  disease  makes  progress,  death 
from  pu^ysis  and  coma  supervenes. 

Treatment. — ^The  result  of  the  treatment  of  fungus  of  the  dura  mater  is  not 
very  satisfactory ;  yet,  as  the  disease  appears  to  be  almost  of  necessity  fatal  if 
left  to  itself,  something  should  be  attempted — not,  however,  until  the  tumour 
has  fairly  appeared  through  the  bones.  The  scalp  covering  it  should  be 
turned  back  by  a  crucial  incision,  and  the  tumour  exposed.  The  aperture  in 
the  skull  through  which  it  is  protruded  may  then,  if  necessary,  be  enlarged  by 
the  use  of  the  trephine  or  Hey's  saw,  so  as  to  lay  bare  the  full  extent  of  the 
tumour,  which  must  then  be  carefully  dissected  away  from  the  dura  mater. 
In  a  case  in  which  the  operation  was  being  performed  by  Volkmann,  the 
patient  died  from  the  entrance  of  air  during  inspiration  through  an  accidental 
wound  of  the  longitudinal  sinus. 

Timgiui  of  the  Skull  also  may  occur.  This  term  has  been  applied  to  any 
soft  fungating  tumour  springing  primarily  fix)m  the  vault  of  the  skull.  The 
growth  may  spring  from  beneath  the  periosteum,  when  it  is  usually  a  small 
round-celled  or  a  spindle-celled  sarcoma,  or  from  the  diploe  when  it  is  mo^ 
commonly  myeloid.  It  gives  rise  to  a  smooth  ovoid  tumour  on  the  head, 
which  may  or  may  not  pulsate.  If  it  springs  from  the  diploe  it  is  usoaUy 
covered  by  a  thin  layer  of  bone,  which  gives  the  sensation  of  ^g-shell 
crackling ;  when  it  is  subperiosteal,  it  not  unconmionly  contains  a  framework 
of  irregular  spicula  of  bone.  As  the  disease  progresses  it  usually  perforates 
the  skull,  and  comes  into  contact  with  the  dura  mater.  It  is  then  very  difficult 
to  determine  whether  it  arose  from  that  membrane,  or  merely  implicated  it 
by  extension.  These  tumours  may  become  multiple,  and  after  a  time  be 
followed  by  secondary  visceral  growths.  I  have  twice  seen  the  liver 
secondarily  affected  in  this  way,  death  resulting  without  cerebral  disturbance 
from  intestinal  haemorrhage  and  exhaustion.    The  only  treatment  possible  ia 
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removal  of  the  growth,  but  this  is  accompanied  by  considerable  danger,  not 
only  on  account  of  the  perforation  of  the  skull  and  implication  of  the  dura 
mater,  but  from  their  extreme  vascularity.  In  a  case  of  this  kind,  which  I 
had  an  opportunity  of  seeing  many  years  ago,  the  growth  was  successfully 
removed  by  B.  Phillips. 

Secondary  sarcomata  and  carcinomata  are  also  occasionally  met  with  in  the 
bones  of  the  skull.  In  a  case  recorded  by  Morris  a  few  years  ago,  a  large 
pulsating  tumour  of  the  skull  was  found  to  present  the  structure  of  the 
thyroid  gland,  and  was  apparently  secondary  to  an  enlargement  of  that  body. 
Three  or  four  similar  cases  have  been  recorded  by  other  Surgeons. 

Semia  C«Mlnrit  arising  from  wound  or  ulceration  of  the  dura  mater,  has 
been  already  described  (Vol.  L,  p.  55G). 

CoBgttiiital  Hernia  of  the  Xemliruies  of  the  Brain  is  sometimes 
met  with  in  the  form  of  Xaningooolo  or  of  Snoophaloeelo.  In  the  former, 
the  protruded  sac  is  filled  with  fluid :  in  the  latter,  it  contains  also  cerebral 
substance.  The  diagnosis  between  these  two  conditions  is  generally  difficult ; 
and  is  of  little  practical  importance.  The  disease  is  usually  speedily  fatal. 
Z.  Laurence  finds  that,  of  89  instances  in  which  it  occurred,  21  were  males, 
18  females ;  that  the  protrusion  may  vary  horn  the  size  of  a  pea  to  that  of  a 
tumour  exceeding  the  child's  head ;  and  that  the  occiput  is  its  chief  seat — of 
79  cases,  53  being  in  this  situation.  The  hernia  may  occur  at  several  other 
points.  It  has  been  seen  projecting  through  the  anterior  fontanelle.  In  this 
situation  it  has  most  frequently  undergone  spontaneous  cure  as  the  fontanelle 
closed.  Numerous  cases  have  been  recorded  in  which  it  projected  through  a 
deficiency  in  the  region  of  the  cribriform  plate  into  the  nasal  fossae,  or  forwards 
into  the  &ce  at  the  root  of  the  nose,  the  nasal  process  and  the  neighboming 
parts  of  the  firontal  bone  being  deficient.  Lichtenburg  has  recorded  a  case  iu 
which  it  projected  from  the  base  of  the  skull  into  the  pharynx.  In  these 
uncommon  situations,  the  swelling  may  be  mistaken  for  a  polypus.  In  six  of 
the  cases  collected  by  Z.  Laurence,  the  subjects  of  this  malformation  reached 
an  adult  age ;  in  all  the  remaining  cases  they  died  early,  or  were  still-born. 
Surgery  offers  little  in  these  cases;  though  in  one  instance  Paget  used 
injection  of  iodine  with  success ;  and  in  another,  where  sloughing  of  a  portion 
of  the  tumour  was  taking  place,  Annandale  applied  a  ligature  to  the  peduncle, 
and  removed  the  tumour,  the  child  recovering  completely  in  spite  of  an 
attack  of  measles.  In  another  case,  the  portion  of  brain  was  sliced  off, 
the  patient  surviving. 

TtkppSag  tlia  Saad. — This  operation  has  occasionally  been  performed  in 
chronic  hydrocephalus,  but  so  far  without  much  benefit.  It  is  sometimes 
conjoined  with  pressure  by  means  of  an  elastic  bandage.  It  is  applicable  only 
to  those  cases  in  which,  from  the  early  age  of  the  child,  or  the  imperfect 
ossification  of  the  distended  skull,  it  is  possible  to  compress  the  head  by  a 
moderate  degree  of  pressure.  The  operation  is  best  performed  by  means  of  the 
aspirator.  A  fine  needle  maybe  pushed  through  the  anterior  fontanelle  or  the 
coronal  suture,  avoiding  the  middle  line  for  fear  of  wounding  the  longitudinal 
sinus.  The  instrument  should  be  directed  away  from  the  middle  line  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a  portion  of  the  contained 
serum.  There  should  be  no  vacuum  in  the  needle  when  it  is  introduced,  but 
when  it  has  penetrated  deeply  enough  to  reach  the  ventricle,  the  piston  of  the 
aspirator  may  be  slowly  raised^  so  as  to  vrithdraw  the  fluid  gradually,  and  not 
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to  disturb  the  circulation  through  the  brain.  After  a  moderate  quantity  of 
fluid  has  been  withdrawn,  the  small  aperture  should  be  closed  with  a  strip  of 
plaster,  and  an  elastic  bandage  should  be  applied  round  the  head  so  as  to 
compress  and  to  confine  the  bones.  It  is  scarcely  necessary  to  observe  that 
the  prognosis  in  these  cases  is  not  of  a  very  favourable  character. 


DI8XA8B8    OF    THS    XAR. 

Affections  of  the  External  Ear  and  Meatus. — lg>lforin>tlan«  of 
the  lobule  are  not  uncommon.  Absence  of  the  pinna  or  such  deformity  as 
completely  to  close  the  meatus  has  also  been  met  with.  Hypertrophy  of  the 
external  ear  is  sometimes  met  with  in  idiots ;  and  in  gouty  subjects,  Tophi* 
or  Gouty  Conorotions,  are  occasionally  deposited  in  it.  Paget,  Bruck,  and 
Yanzetti  have  described  a  Fibroiui  Tiunowr  that  occasionally  forms  in  the 
lobule  of  the  ear  from  the  irritation  produced  by  piercing  it,  as  "  one  of 
the  penalties  attached  to  the  barbarism  of  ear-rings."  These  tumours  are 
semi-malignant,  like  the  warty  growths  of  cicatrices ;  and,  after  excision — 
their  only  treatment — are  somewhat  apt  to  return. 

Bloody  Tnmoum,  or  Hmaatomata,  are  occasionally  developed  without 
apparent  cause  in  the  external  ear  of  the  insane  or  idiots,  and  are  not 
uncommon  in  other  patients  as  the  result  of  injury.  They  may  attain  a  lai^ 
size,  and  are  often  multiple.  Unless  they  become  inflamed,  I  think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  If  inflamed, 
they  must  be  opened. 

Sesonia  of  the  Extomal  Ear,  sometimes  extending  into  the  external 
meatus,  is  a  common  aflectiou.  It  occurs  in  scrofulous  children,  and  in  gouty 
adults.  The  constitutional  treatment  must  be  conducted  on  ordinary  principles ; 
locally  the  application  of  glycerine  of  borax  or  of  boracic  acid  ointment,  to  which 
a  small  quantity  of  extract  of  belladonna  may  be  added,  will  be  found  mo6t 
useful. 

Concrotioiui  in  tho  Xaatns. — ^We  not  uncommonlv  find  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-like, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  membrana  tympanL 
These  occur  chiefly  in  individuals  of  the  bilioso-phlegmatic  temperament,  and 
are  a  common  source  of  temporary  deafness  among  young  people.  Thev  not 
only  materially  impair  the  sense  of  hearing,  but  are  very  apt  to  give  rise  to 
noises  in  the  head,  and  to  crackling  sensations  on  opening  and  shutting  the 
mouth.  Their  presence  is.  best  ascertained  by  examination  with  a  well- 
constructed  ear-speculum.  The  Treatment  of  these  concretions  consists  in 
softening  the  wax  by  the  introduction  of  a  little  glycerine  into  the  ear  for  a 
few  nights,  and  then  repeatedly  washing  out  the  meatus  by  the  injection  of 
tepid  soap  and  water,  thrown  in  with  a  large  syringe ;  as  the  fluid  regurgitates 
from  the  membrana  tympani,  it  will  at  length  bring  away  dark  and  hardened 
ceruminous  masses. 

ThioWming'  of  tho  Cntiolo. — Occasionally  the  cuticle  of  the  external 
meatus,  and  that  covering  the  membrana  tympani,  becomes  thickened  and 
indurated,  assuming  a  dull  white  appearance.  This  is  commonly  a  result  of 
eczema,  and  may  give  rise  to  some  degree  of  deafness.  In  these  circum- 
stances, glycerine,  citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be 
useful  in  restoring  the  healthy  condition  of  the  part. 
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BoUfl  or  FoUicnlar  abscesses  are  not  oncommoii  in  the  external  meatus. 
They  may  arise  as  a  complication  of  eczema,  or  as  the  consequence  of  irritating 
discharges  horn  the  middle  ear.  The  Treatment  is  to  apply  hot  fomentations 
to  the  ear,  and,  if  the  boil  can  be  seen,  relief  may  often  be  given  by  puncturing 
it  with  a  small  knife. 

IKihue  Inflammatioii  of  the  Xaatui  or  QtitUi  Sztema  is  most 
common  in  children,  and  may  occur  from  a  variety  of  causes,  amongst  which 
are  measles  or  scarlet  fever,  eczema  or  injuries.  In  some  cases  the  inflamma- 
tion affects  the  periosteum,  and  in  all,  unless  it  be  checked  early,  it  tends  to 
implicate  the  membrana  tympani.  The  symptoms  are  redness  and  swelling, 
more  or  less  completely  closing  the  auditory  canal,  with  intense  pain, 
aggravated  in  many  cases  by  any  movement  of  the  jaw.  After  a  time  a 
purulent  discharge  escapes,  when  some  relief  usually  follows.  The  disease 
may  assume  a  chronic  form  with  discharge  from  the  ear,  forming  olie  of  the 
varieties  of  otorrhcea.  In  other  cases  abscess  forms  which  may  lead  to 
disease  of  the  bony  walls  of  the  canal.  In  some  cases  the  canal  becomes 
closed  by  the  swelling,  and  perforation  of  the  membrana  tympani  may  take 
place.  The  Treatment  in  the  early  stages  consists  of  leeches  behind  the  ear, 
followed  by  hot  fomentations.  If  suppuration  threatens,  the  pus  must  be  let 
out  early  by  a  free  incision  made  deeply  to  the  bone  with  a  fine  knife  passed 
into  the  meatus. 

Exostoses. — Small  exostoses  occasionally  form  in  the  ear,  springing  from 
the  bony  part  of  the  external  meatus.  These  may  cause  deafness  by 
completely  obstructing  the  canal.  They  have  been  successfully  treated  by 
Mathewson  of  New  York,  Field,  Dalby,  and  others  by  means  of  the  American 
dental  drill. 

Pexiosteal  Thickenings,  also,  the  result  of  syphilis,  are  occasionally  met 
with.    These  usually  disappear  under  iodide  of  potassium. 

Diseases  of  the  Middle  Ear. — ^It  is  impossible  in  a  work  of  this  kind 
to  give  more  than  the  briefest  possible  description  of  the  methods  of  examining 
the  middle  ear,  and  of  the  affections  to  which  it  is  liable  ;  for  fuller  informa- 
tion the  student  must  refer  to  special  works. 

Xethod  of  Zzamination. — For  examining  the  membrana  tympani  or  tym- 
panum from  the  meatus,  the  ordinary  silver  ear  speculum  will  be  found  as 
efficient  as  any  of  the  more  complicated  instruments  sometimes  recommended. 
The  light  must  be  thrown  down  it  by  a  concave  mirror  similar  to  that  used 
for  the  laryngoscope.  If  necessary,  the  ear  must  first  be  carefully  cleaned  by 
syringing,  and  afterwards  dried  by  means  of  small  pieces  of  absorbent  wool 
twisted  round  the  end  of  a  bit  of  whalebone  or  wood.  The  membrane  in  health 
is  of  a  blnish-grey  colour,  and  the  handle  of  the  malleus  can  be  seen  crossing 
it  from  above  downwards  and  slightly  baclni'ards,  terminating  a  little  beyond  its 
middle.  The  membrane  is  set  at  an  angle  of  45  degrees  with  the  floor  of  the 
meatus  ;  but,  owing  to  its  conca^lty  looking  outwards,  a  small  triangular  part 
below  and  slightly  in  front  of  the  end  of  the  handle  of  the  malleus  reflects  back 
the  light  to  the  eye  of  the  observer,  and  thus  appears  as  a  bright  spot.  The 
points  to  be  observed  in  examining  the  membrane  are  its  degree  of  opacity, 
its  colonr,  and  degree  of  vascularity  ;  its  curvature,  whether  too  concave,  or 
convex  and  bulging  ;  and  the  presence  or  absence  of  perforation. 

The  instrument  known  as  PoUtzer's  hag  is  of  great  value  in  examining  the 
condition  of  the  Eustachian  tube  and  the  middle  ear.    It  consists  of  a  thick 
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india-rubber  bag  with  a  blunt  nozzle,  and  is  used  thus  :  the  nozzle  is  inserted 
into  one  nostril,  and  both  nostrils  are  then  squeezed  between  the  finger  and 
thumb,  so  as  efficiently  to  close  the  anterior  nares  ;  the  patient  then  takes  a 
small  quantity  of  water  into  the  mouth  and  holds  it  till  directed  to  swallow  ; 
at  the  moment  he  swallows  the  bag  is  squeezed,  and  the  upper  part  of  the 
pharynx  above  the  soft  palate  is  thus  distended  with  air,  and  as  at  the  same 
time  the  Eustachian  tubes  are  opened  by  the  act,  of  swallowing,  the  air  rushes 
into  the  cavity  of  the  tympanum.  While  this  is  being  done  the  Surgeon 
connects  his  ear  with  that  of  the  patient  by  means  of  an  india-rubber  tube 
about  three  feet  in  length  with  an  ear-piece  at  each  end.  He  thus  hears 
distinctly  the  effect  produced  by  the  distension  of  the  cavity  of  the  tympanum. 
The  cavity  of  the  tympanum  can  usually  be  distended  equally  well  if  the 
patient  closes  the  mouth  and  pinches  the  nostrils,  and  then  makes  a  forced 
effort  of  expiration.  The  following  are  the  chief  facts  learned  from  this  mode 
of  investigation.  In  health,  the  Surgeon  hears  the  air  enter  the  tympanum 
and  impinge  on  the  membrane  with  a  sharp  click,  sounding  to  the  patient  as  a 
loud  crack.  If  the  Eustachian  tube  is  closed  by  swelling  or  plugged  with 
inspissated  pus  or  mucus  also  filling  the  tympanum,  this  will  be  entirely 
wanting.  If  the  cavity  is  filled  with  tenacious  mucus  or  muoo-purulent  fluid, 
a  crackling  bubbling  sound  will  be  heard  both  by  the  Surgeon  and  the  patient 
as  the  air  enters  the  cavity.  If  the  membrane  is  perforated  and  the  Eustachian 
tube  pervious,  the  air  wiU  be  heard  passing  through  the  aperture. 

The  Eustachian  Catheter  is  usefnl  in  treatment  rather  than  in  diagnosis.  It 
consists  of  a  small  metal  or  vulcanite  tube  about  six  inches  in  length  with  a 
slight  curve  at  one  end  and  expanded  at  the  other  to  receive  the  nozzle  of  the 
small  india-rubber  bag  used  for  injecting  fluids  or  air.  On  the  large  end  is  a 
ring  to  show  the  position  of  the  point  while  it  is  in  the  nose.  It  is  thus 
passed  :  the  concavity  of  the  curve  being  turned  towards  the  floor  of  the  nasal 
fossa,  so  that  the  point  may  not  hitch  against  the  turbinate  bones,  the  catheter  is 
passed  backwards  through  the  nose  till  it  touches  the  posterior  wall  of  the 
pharynx.  It  is  then  withdrawn  about  half  an  inch  and  its  point  directed 
outwards  and  slightly  upwards  against  the  orifice  of  the  Eustachian  tube.  The 
Surgeon  having  his  ear  connected  with  that  of  the  patient  by  the  india-mbber 
tube  before  described,  can  then  ascertain  whether  the  catheter  is  in  the  tube  or 
not  by  blowing  some  air  through  it  from  a  smaU  india-rubber  bag. 

In  order  to  ascertain  the  degree  of  hearing,  a  watch  or  tuning  fork  is 
commonly  used.  The  distance  from  the  ear  at  which  the  ticking  of  the  watch 
can  be  heard  is  generally  taken  as  the  indication  of  the  degree  of  deaftieas.  If 
the  vibrating  tuning  fork  or  the  watch  be  pressed  against  the  vertex,  in  health 
it  is  heard  equally  well  in  the  two  ears ;  if  one  meatus  or  one  Eustachian  tube 
be  blocked,  the  sound  will  be  heard  more  loudly  in  the  affected  ear  ;  if  the 
sound  cannot  be  heard  with  the  instrument  in  this  position,  or  is  heard  very 
imperfectly,  the  deafness  is  due  to  disease  of  the  nervous  apparatus  of  the  ear. 
The  diseases  of  the  middle  ear  are  commonly  classed  under  the  following 
headings  :  Simple  Mucous  Catarrh  and  Purulent  Catarrh,  and  each  of  these  is 
divided  into  acute  and  chronic. 

Wmple  Aente  Catanrh  is  usually  associated  with  catarrhal  affections  of 
the  pharynx,  and  is  most  common  in  children.  It  is  characterized  by  acute 
hypersemia  and  swelling  of  the  mucous  membrane  with  increased  secretion  of 
mucus.    Difficulty  of  hearing  is  an  early  symptom,  and  in  some  cases  there  is 
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intense  ear-ache  radiating  over  the  side  of  the  head.  Noises  and  throbbing  in 
the  ear  are  seldom  absent.  Examination  of  the  ear  shows  the  external  meatus 
clear,  some  redness  of  the  membrana  tympani,  with  bulging  in  some  cases.  If 
left  unrelieved  the  membrane  occasionally  perforates,  after  which  cure  takes 
place  and  the  aperture  heals,  or  the  disease  may  become  chronic.  The 
Treatment  in  mild  cases  consists  of  the  application  of  leeches  behind  the  ear, 
and  hot  fomentations  externally.  At  the  same  time  the  air  should  be  blown 
into  the  tympanum  at  intervals  by  means  of  Politzer's  bag  ;  the  mucus  will 
usually  escape  when  the  air  regurgitates  from  the  cavity.  If  there  is  much 
bulging  and  acute  pain,  relief  can  be  obtained  more  surely,  and  the  risk  of 
permanent  damage  to  the  ear  avoided  by  puncturing  the  membrane  by  means 
of  a  small  lancet-shaped  knife  specially  constructed  for  this  purpose,  or  a 
cataract  needle.  This  operation  is  easy  of  performance  ;  the  speculum  having 
been  passed,  and  a  good  view  of  the  membrane  obtained,  the  puncture  is  to  be 
made  at  the  lower  part  of  the  membrane  behind  the  handle  of  the  malleus. 
The  mucus  may  then  be  blown  out  by  means  of  air-douches  from  Politzer's 
bag,  or  through  the  Eustachian  catheter.  The  operation  is  usually  followed  by 
complete  relief,  and  the  small  puncture  soon  heals,  leaving  the  hearing 
unimpaired. 

Chzonie  Von-Jhumlent  Catarrh  is  a  very  common  disease  and  a  frequent 
cause  of  deafness.  Two  varieties  are  described — the  dry  and  moist.  Dry 
catarrh  is  a  term  applied  to  a  chronic  inflammation  of  the  mucous  membrane 
miaccompanied  by  any  excess  of  secretion.  It  leads  to  thickening  of  the 
mucous  membrane,  and  finally  causes  deafness  from  immobility  of  the  ossicles. 
In  moist  catarrh  there  are  swelling  and  hyperaemia  with  excessive  secretion.  It 
often  affects  the  Eustachian  tube  chiefly,  and  may  lead  to  its  contraction  or 
closure.  If  this  takes  place,  the  air  in  the  tympanum  soon  becomes  absorbed, 
and  the  membrane  becomes  abnormally  concave.  Noises  in  the  ears  and 
occadoual  pain  are  common.  It  is  most  conunonly  associated  with  pharyngeal 
catarrh.  This  condition  is  the  conmion  cause  of  so-called  Eustachian  or  throat 
deafness.  The  treatment  of  chronic  catarrh  is  usually  not  very  satis&ctory. 
The  general  health  must  be  attended  to,  and  the  catarrh  of  the  pharynx 
relieved  by  astringent  applications,  as  nitrate  of  silver,  glycerine  of  tannin,  <&c. 
At  the  same  time  the  air  must  be  blown  into  the  tympanum  at  intervals  by 
Politzer's  bag,  the  Eustachian  catheter,  or  by  forced  expiration  with  the  nostrils 
closed.  By  this  means  the  strain  on  the  membrane  is  relieved  and  the  mucus 
allowed  to  escape.  Astringent  injections  into  the  tympanum  by  means  of  the 
catheter  have  been  used,  but  their  benefit  is  somewhat  uncertain. 

Aimt«  PnmlMit  Catarrh  is  commonly  a  sequela  of  scarlet  fever  or 
measles.  The  symptoms  may  be  acute  like  those  of  the  acute  non-purulent 
form  already  described,  or  perforation  of  the  membrane  may  occur  without 
any  acute  symptoms  having  manifested  themselves,  the  first  symptom  being 
the  discharge  from  the  ear.  After  the  pus  has  thus  found  exit  the  opening  in 
the  membrane  may  close  and  recovery  take  place,  but  in  scrofulous  children 
the  suppuration  may  become  chronic.  It  is  very  important  in  all  cases  of 
scarlet  fever  or  measles,  especially  in  scrofulous  children,  to  keep  a  careful 
watch  on  the  ear,  as  in  many  cases  the  complete  destruction  of  the  membrana 
tympani  and  loss  of  the  ossicles  might  be  prevented  by  early  incision. 

Chronie  Pvmlaat  Catarrh  may  arise  as  a  sequel  of  acute  inflamma- 
tion of  the  middle  ear,  or  as  the  result  of  extension  from  without  in  diffuse 
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infiammatiou  of  the  meatus.  In  these  cases  the  membrana  tympani  is  always 
perforated.  The  symptoms  are  merely  loss  or  dulness  of  hearing,  with  a 
chronic  muco-purulent  discharge  from  the  ear,  often  having  an  extremely 
offensive  smell.  The  consequences  of  purulent  catarrh  are  frequently  serious, 
and  sometimes  fatal.  If  unchecked  the  disease  may  l^d  to  necrosis  of  the 
small  bones,  or  to  their  becoming  ankylosed  and  fixed  by  adhesions  to  such  an 
extent  as  to  be  useless.  The  disease  probably  in  all  cases  extends  into  the 
mastoid  cells^  and  here  the  discharge  may  accumulate  and  decompose.  Owing 
to  the  irregularity  of  the  cavities  it  may  not  find  a  sufficient  exit,  and  an 
abscess  of  the  mastoid  process  may  form,  gradually  perforating  the  bone  and 
appearing  beneath  the  skin.  Caries  or  necrosis  of  portions  of  the  temporal 
bone  is  a  consequence  of  greater  gravity.  When  this  takes  place  pus  may 
form  within  the  skull  between  the  dura  mater  and  the  bone.  This  may  be 
followed  by  diffuse  septic  meningitis,  or  by  thrombosis  of  the  lateral  sinus, 
with  subsequent  softening  and  disintegration  of  the  clot,  giving  rise  to 
embolic  pyasmia.  Less  commonly  an  abscess  forms  in  the  temporo-sphenoidal 
lobe  of  the  brain.  In  rare  cases  fatal  septic  infection  may  take  place  without 
any  disease  of  the  bone  being  found  after  death.  The  symptoms  of  these 
various  complications  present  nothing  peculiar  and  need  no  detailed  descrip- 
tion. In  strumous  children  enlargement  and  suppuration  of  the  glands  behind 
the  jaw  is  a  common  complication. 

In  the  Treatment  of  chronic  purulent  catarrh  of  the  middle  ear,  the  essential 
objects  aimed  at  are  complete  removal  of  the  purulent  secretion  as  soon  as  it 
forms,  and  prevention  of  its  decomposition.  As  the  secretion  diminishes 
astringent  application  may  be  used  to  hasten  its  cessation.  The  removal  of 
the  purulent  secretion  is  effected  chiefly  by  frequent  syringing  of  the  ear,  and 
by  blowing  through  the  cavity  either  by  Politzer's  apparatus,  the  catheter, 
or  simple  forced  expiration.  The  syringe  must  not  be  used  too  forcibly, 
especially  if  the  opening  in  the  membrane  is  large.  Hinton  recommended 
that  an  india-rubber  ball  syringe  with  a  nipple-like  nozzle  completely  filling 
the  external  meatus,  should  be  used,  by  means  of  which  the  fluid  may  be 
made  to  flow  through  the  ear  into  the  pharynx.  This  should  be  done  with 
steady  gentle  pressure.  If  too  much  force  be  used  it  causes  giddiness  or 
faintness.  The  head  should  be  held  forwards,  so  that  the  fluid  that  enters 
the  pharynx  may  pass  out  at  the  nose.  Decomposition  is  prevented  by  the 
use  of  antiseptic  solutions,  the  best  being  Condy's  fluid,  cliloride  of  zinc  (gr.  j. 
to  3j.),  or  a  concentrated  solution  of  boracic  acid.  After  the  ear  has  been 
syringed  the  meatus  should  be  carefully  dried  with  cotton-wool.  In  many 
cases  great  benefit  is  obtained  from  blowing  into  it  a  small  quantity  of 
iodoform. 

Under  this  treatment  the  discharge  in  most  cases  gradually  ceases,  and 
unless  it  be  too  large,  the  opening  in  the  membrane  heals.  In  exceptional 
cases  in  which  there  is  insufficient  exit  for  the  discharge  it  may  be  necessary 
to  enlarge  the  opening  in  the  tympanic  membrane  to  allow  of  more  perfect 
cleaning  of  the  cavity. 

The  complications  of  chronic  purulent  catarrh  must  be  prevented  if  possible 
by  the  above  treatment.  Necrosis  of  the  petrous  portion  of  the  temporal 
bone,  meningitis,  intracranial  suppuration  and  pyaemia,  when  they  arise,  are 
beyond  the  reach  of  treatment.  Necrosis  of  the  mastoid  process  is  less  danger- 
ous ;  the  sequestrum  may  separate  and  be  removed  by  the  meatus  or  externally. 
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If  there  is  pain,  redness  and  oedema  over  the  process,  indicating  pent-np  pus 
in  the  mastoid  cells,  trephining  is  sometimes  required.  It  is  only  necessary  to 
use  a  trephine  when  the  bone  is  very  hard.  As  a  rule  the  outer  layers  can  be 
cut  away  with  a  small  gouge,  after  which  the  mastoid  cells  can  be  broken  into 
with  a  strong  probe.  The  opening  should  be  made  a  quarter  to  half  an  inch 
behind  the  attachment  of  the  auricle,  and  on  a  level  with  the  upper  margin  of 
the  external  meatus.  The  instrument  must  be  directed  inwards  and  slightly 
forwards.  The  operation  must  be  performed  with  great  caution,  to  avoid  any 
risk  of  wounding  the  dura  mater  or  the  lateral  sinus.  This  operation  must 
be  reserved  for  cases  in  which  the  pain,  swelling,  and  tenderness  over  the 
process  lasting  for  some  time  clearly  indicate  an  accumulation  of  pus.  If 
carefully  performed  it  can  do  no  harm  and  may  do  much  good. 

The  constitutional  treatment  consists  in  the  administration  of  cod-liver  oil, 
iron,  and  tonics,  as  the  case  may  require. 

OtorrhoBa. — This  is  merely  a  name  for  a  muco-purulent  discharge  from  the 
ear.  As  already  pointed  out  it  may  arise  from  diffuse  inflammation  of  the 
external  meatus,  from  badly  treated  abscess  of  the  meatus,  from  catarrh  of  the 
middle  ear  with  perforation  of  the  membrana  tympani,  and  from  disease  of 
the  petrous  portion  of  the  temporal  bone  or  mastoid  process.  Disease  of 
the  bones  of  the  ear  is  very  rarely  primary,  being  almost  always  a  secondary 
consequence  of  disease  of  the  mucous  membrane.  The  treatment  has  been 
already  described. 

FolypiiB. — Polypi  of  the  ear,  in  the  great  majority  of  cases,  spring  from 
the  tympanum,  and  project  through  an  opening  in  the  membrana  in  cases  of 
chronic  aural  catarrh.  They  are  rarely  met  with  springing  from  the  external 
meatus.  They  are  usually  hard  and  fleshy-looking,  though  sometimes  soft 
and  gelatinous,  as  in  the  nose  ;  sometimes  pedunculated,  but  at  others  situated 
on  a  broad  base.  They  produce  serious  inconvenience  by  obstructing  the 
external  ear,  and  require  to  be  twisted  off  by  means  of  forceps,  or,  if  too 
firmly  fixed  for  this,  cut  off  with  scissors  or  a  wire  snare  ;  after  which  means 
must  be  taken  to  cure  the  purulent  catarrh  upon  which  the  growth  is 
dependent. 

Harvons  I>eafiiess  is  recognized  by  the  absence  of  the  symptoms  of  any 
of  the  foregoing  diseases,  or  of  the  history  of  their  occurrence,  and  by  the 
fact  that  a  vibrating  tuning  fork  is  either  not  heard  at  all  or  imperfectly 
heard  when  it  is  placed  upon  the  vertex  or  between  the  teeth.  As  it  is  not 
amenable  to  surgical  treatment,  it  is  needless  to  discuss  here  its  causes  or 
pathology. 

DIBSABSB   OF   TH2    NOBS. 

External  Affections  of  the  Nose. — Mjmm  Bob>c#>  is  an  affection  of 
the  skin  of  the  nose,  in  many  cases  distinctly  resulting  from  alcoholic  excess, 
in  others,  especially  in  women,  being  apparently  connected  with  chronic 
dyspepsia.  It  commences  as  a  red  spot  on  which  dilated  capillaries  are  visible, 
and  extends  gradually  over  the  whole  tip  of  the  nose  and  often  to  the  adjacent 
partB  of  the  face.  At  first  the  sebaceous  follicles  are  not  affected,  but  later 
on  they  usuaUy  become  enlarged,  making  the  surface  more  or  less  tuberculated. 
Some  thickening  of  the  skin  usually  occurs  at  this  stage.  The  treatment 
consists  in  correcting  evil  habits  in  drinking  or  eating,  and  attention  to 
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the  digcetion  and  general  health.    Locally,  iodide  of  solphnr  ointment  is 

DBCfnl. 

Lipoma  Vasi  is  a  chronic  hypertrophy  of  the  cutaneous  and  snbcnttuaeouK 
Etructnrcs,  forming  a  large  reddiah-blue,  vascnlar-Iooking,  soft,  tremulonfl,  and 
lohtilated  masB,  enveloping  the  end  of  the  nose,  and  prodncing  excessive 
deformity  of  it.  There  are  all  d^roes  of  this  disease,  from  mere  dabbing  of 
the  end  of  the  ot^n,  to  the  formation  of  a  set  of  pendulous  lobular  tamours 
attached  to  it.  The  sebaceous  glands  are  greatly  enlarged  in  this  disease, 
often  reaching  the  size  of  small  peas.  The  patient's  appearance  may  be 
greatly  improved  by  the  removal  of  these  growths,  as  ia  shown  in  Fisrs.  6.i3, 
AM,  taken  from  a  patient  operated  on  by  M.  Beck.  This  may  be  done  readily 
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enough  by  making  an  incision  down  the  mesial  line  to  the  alar  cartilages,  and 
then  dissecting  the  lipoma  ofT  these  on  each  side ;  especial  care,  however, 
being  taken  in  doing  this  not  to'encroach  upon  the  nostril.  This  is  best 
avoided  by  directing  an  assistant  to  keep  bis  finger  in  it  while  the  diaaectioa 
is  being  prosecuted,  so  that  he  may  warn  the  Snrgeonof  the  ton  near  approach 
of  the  knife.    The  surface  is  then  letl  to  granulate  and  cicatrize. 

Lnpu,  Epitlulioma,  Kodrat  Ulo«r,  and  Tartiarjr  BTpHllitto  in««ift- 
tion  are  alt  common  in  the  nose.  Lupus  especially  may  be  looked  upon  ai 
almost  specially  affecting  this  organ,  destroying  one  or  both  alse,  the  colnmna. 
or  (lerhaps  the  whole  of  the  nose.  The  consideration  of  the  miture  and  treat- 
ment of  these  alTectioiis  in  this  situation  presents  nothing  special  {itf 
Chapter  XXXV 1 1.  Vol.  L) :  but  the  cure  of  the  deformities  induced  by  them, 
which  is  full  of  interest  to  the  Surgeon,  will  be  considered  in  detail  when  we 
speak  of  the  plastic  operations  that  are  practised  on  the  face, 

nesm  and  FiiutiTM,  of  a  less  serious  character,  though  very  painful  and 
chronic,  i>rfen  occur  at  the  angle  of  the  ala  mid  septum,  or  lielween  the  sla 
and  tip.  Their  Trpolmml  conslxts  in  touching  them  from  time  to  time  »iih 
nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate  or 
citrine  ointment ;  at  the  same  time  that  the  genemi  health  is  attended  tn, 
and  the  strength  it-storwl,  by  the  ndminist ration  of  iron,  bark,  and  garssparilla. 
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Affections  op  the  Xaral  Cavity. — Bzuniiutioii  of  tlk«  Vas»l  Cavitj. 

— The  nasal  cavity  may  be  examined  from  the  front  by  means  of  the  nasal 
spcGolom  (Fi^.  656).  This  is  introduced  so  as  to  dilate  the  nostril,  and  a  Btrong 
light  18  then  thrown  in  by  means  of  the  laryngoecopic  mirror.  The  speculum 
shown  in  Fig.  650,  will  be  foond  very  convenient,  as  it  does  not  require  holding, 
and  thns  leaves  the  Sui^eon's  hands  free.  The  posterior  naree  can  be 
examined  by  the  laryngoscope,  the  mirror  being  held  in  the  reversed  position. 


Fix.  SV..— Nuol  Si-cCHluiii.  Fig.  SM.-Fitntiiri  NbhI  Sprculuni. 

The  patient  is  placed  in  the  same  position  as  for  examining  the  larynx  (see 
Diseases  of  the  Larynx),  bnt  the  tongue  is  not  drawn  out.  The  uvula  is  then 
drawn  forward  with  a  small  cun-ed  spatula,  or  the  patient  may  be  told  to 
breathe  out.  The  mirror  is  then  inserted  till  it  is  close  to  or  touches  the 
posterior  wall  of  the  pharj-nx.  The  handle  may  be  slightly  l»ent  with  the 
ouDcavity  of  ttie  cun'e  towards  the  tongue.  This  method  of  examination  or 
posterior  rhinoscopy,  as  it  is  termed,  is  difficult,  and  it  is  seldom  that  much 
is  lenraed  from  it.  The  posterior  naree  can  be  examined  iilso  digitally  by 
passing  the  finger  behind  the  soft  palate. 

Dcriation  of  tho  BoptniiL. — This  may  be  the  result  of  injury  or  a  con> 
genital  malformation.  It  is  seldom  of  any  importance,  bnt  should  it  exist  to 
such  an  extent  as  to  obstruct  one  nostril  it  may  be  uccessaiy  to  remedy  the 
deformity  by  operation.  Tliis  may  be  done  by  forcibly  bending  the  septum 
into  its  proper  position  by  some  blnnt  instrument  passed  up  the  nostril. 
Kbould  this  be  impossible,  the  part  of  the  cartilage  obstructing  the  nostril  may 
he  cut  away,  care  being  taken  not  to  remove  so  much  as  to  cause  sinking  iu 
of  the  nose. 

Clumiie  Oaterrh,  in  the  form  of  a  thin  watery  mucous  discharge,  lasting 
for  many  mouths,  is  occasionally  met  with,  more  particularly  in  young  women, 
indeiicndently  of  any  structural  disease  of  the  mucous  membrane.  The  Trtal- 
meiil  of  this  affection  consists  in  the  employment  of  Umics  and  means  calculated 
to  Btrengthcii  the  system  generally,  and  the  local  application  of  astringents, 
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such  as  tannin,  chloride  of  zinc,  &c.  But  under  any  plan  of  treatment  this 
affection  is  apt  to  prove  rebellious. 

FoUioiilar  Hypertrophy. — Meyer  of  Copenhagen  has  described  a  condition 
occasionally  met  with  in  strumous  children,  in  which  there  is  a  general  over- 
growth of  the  closed  lymphatic  follicles  situated  about  the  posterior  nares 
and  upper  part  of  the  pharynx.  It  leads  to  more  or  less  complete  obstruc- 
tion of  the  posterior  nares,  and  is  often  accompanied  by  deafness.  The 
condition  can  be  recognized  by  the  nasal  tone  of  the  voice,  the  stoppage  of 
the  nose,  and  by  the  enlarged  follicles  being  felt  with  the  finger  passed  behind 
the  soft  palate.  Meyer  recommends  that  the  enlarged  follicles  should  be 
scraped  away  by  means  of  a  ring-shaped  knife  set  in  a  long  handle,  which 
can  be  passed  through  the  nostril  and  guided  by  the  finger  behind  the  soft 
palate. 

Watery  Discliarge  firom  the  Vose.— Sir  James  Paget  has  recorded  a  case 
in  which  a  clear  watery  fluid  of  a  specific  gravity  of  1004,  containing  a  trace 
of  albumen  and  a  considerable  quantity  of  chloride  of  sodium  flowed  steadily  at 
the  rate  of  a  drop  every  five  or  six  seconds  from  the  left  nostril.  The  fluid 
exactly  resembled  cerebro-spinal  fluid.  Following  the  practice  of  Sir  Benjamin 
Brodie  in  a  similar  case,  Sir  James  Paget  administered  sulphate  of  zinc 
internally,  and  injected  the  nostril  with  a  solution  of  the  same  substance,  and 
under  this  treatment  the  discharge  ceased.  The  flow  commenced  six  months 
after  a  severe  blow  on  the  forehead.  The  patient  subsequently  died  of 
meningitis,  the  inflanmiation  being  most  marked  about  the  under  surface  of 
the  frontal  lobes,  but  no  communication  was  found  between  the  nasal  fossie 
and  the  subarachnoid  space.  In  the  lefb  antrum,  however,  were  found  tw(» 
broad-based  polypoid  growths  which  Sir  James  Paget  believes  to  have  been  the 
source  of  the  discharge. 

Oiama. — By  the  term  ozaena  is  meant  a  chronic  muoo-pnrulcnt  discharge 
from  the  nose,  having  a  peculiar  and  most  offensive  smell.  It  may  arise  in 
some  cases  without  evident  cause,  and  is  then  called  simple ;  but  more 
commonly  it  is  due  to  syphilitic  or  stnmunts  disease  in  the  nasal  fossse,  accom- 
panied by  ulceration  of  the  mucous  membrane  or  necrosis  of  the  bones.  The 
ireatment  necessarily  varies  with  the  cause  of  the  disease,  and  will  be  discossed 
with  the  affections  that  give  rise  to  it,  but  from  whatever  cause  it  may  arise 
the  nasal  cavity  must  be  thoroughly  washed  out  twice  a  day  at  least  to  remoTo 
the  offensive  discharge.  This  can  be  done  efficiently  only  by  means  of  the 
*^  fiasal  douche.''  This  consists  of  an  india-rubber  tube  about  three  feet  long,  to 
one  end  of  which  is  fixed  a  nipple-like  nozzle  to  fit  into  the  nostiil,  and  to  the 
other  a  metal  tube  bent  into  the  shape  of  a  syphon.  It  is  thus  used.  The 
tube  is  first  filled  with  water  and  the  syphon  end  hung  over  the  edge  of  a  jug 
or  tumbler  containing  the  fluid  to  be  injected  into  the  nose.  The  patient 
then  holds  his  head  over  a  basin,  and  breathes  through  the  mouth,  which  must 
be  kept  open.  The  nipple  end  of  the  tulie  is  now  placed  in  the  nostril,  and 
the  vessel  holding  the  fluid  to  \ye  injected  is  raised  about  two  feet  above  the 
head  of  the  patient.  The  fluid  will  then  flow  through  the  syphon  and  enter 
the  nostril  with  a  degree  of  force  proportional  to  the  height  at  which  the  vesvl 
is  held.  As  the  patient  is  breathing  through  the  open  mouth,  the  soft  palate 
is  curs'ed  backwards  against  the  posterior  wall  of  the  pharynx,  and  shuts  off 
the  nasal  part  of  that  cavity  ;  the  fluid,  therefore,  passes  out  at  the  opposite 
nostril,  thus  washing  out  both  nasal  cavities  and  the  part  of  the  pliaiynx 
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above  the  soft  palate.  The  fluid  used  should  contain  some  antiseptic,  as 
Condy's  fluid,  chloride  of  zinc  (gr.  j  to  5j)  ;  a  concentrated  solution  of  boracic 
acid,  or  sulphate  of  zinc  (gr.  ij  to  3j).  After  the  nose  has  been  thoroughly 
cleaned,  6.  V.  Poore  recommends  the  following  powder  to  be  taken  as  snuif ; 
biborate  of  soda,  nitrate  of  bismuth,  aa  5j ;  disulphate  of  quinine,  gr.  x ; 
iodoform,  gr.  v. — The  snuflT  may  be  used  two  or  three  times  a  day,  care  being 
taken  to  wash  it  out  thoroughly  each  day  with,  the  nasal  douche. 

fiimpla  Oiama. — A  very  foetid  discharge  from  the  nose  will  occasionally 
occur  in  delicate  or  strumous  children  while  cutting  their  teeth,  and  may 
continue  for  several  years.  It  may  arise  also  after  one  of  the  acute  specific 
fevers,  especially  scarlatina  or  measles.  Sometimes  it  occurs  at  a  later  period, 
chiefly  in  women.  The  mucous  membrane  is  swollen  and  red,  but  the  disease 
is  not  necessarily  attended  by  ulceration,  although  this  may  take  place  if  the 
foul  discharge  is  allowed  to  accumulate.  The  Treatment  consists  in  the  use  of 
the  nasal  douche,  after  which  some  astringent  application  may  be  applied. 
Glycerine  of  tannin  will  often  be  found  of  great  use.  It  may  be  applied  by 
means  of  a  camel's-hair  pencil  through  the  nostrils,  and  in  most  cases  it  is 
necessary  also  to  pass  a  long  brush  on  a  bent  stem  from  the  mouth  behind  the 
soft  palate,  so  as  to  reach  the  upper  part  of  the  pharynx  and  the  posterior 
nares.    In  young  children  the  teeth  and  stomach  must  be  attended  to. 

Chronic  Thickening  of  the  SchneideriaA  Xembrane. — The  mucous 
membrane  of  the  nose  is  not  nnfrequently  chronically  inflamed,  especially  in 
strumous  children ;  that  portion  of  the  membrane  covering  the  turbinate 
bones  becoming  thick,  soft,  and  vascular,  and  projecting  like  a  broad  fringe 
from  their  surface.  It  is  usually  of  a  bright  red  colour,  and  covered  with 
mnoo-pus  without  offensive  odour.  This  swelling  at  all  times  produces 
snuffling  and  a  peculiar  intonation  of  voice,  but  increases  in  wet 
weather,  and  then  may  become  so  great  as  seriously  to  obstruct  the 
breathing. 

Abflooss  occasionally  forms  either  in  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  bones,  separation 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  great  deformity. 
These  various  forms  of  abscess,  followed  by  necrosis,  are  commonly  syphilitic, 
and  result  from  softening  gummata  beneath  the  mucous  membrane  or 
periosteum,  and  are  associated  mth  ulcers  and  a  foul  and  fcetid  discharge, 
which  has  a  tendency  to  cake  upon  the  surface,  forming  dark  and  rugged 
crusts,  constituting  the  condition  known  as  Syphilitic  Ozcma.  A  similar 
condition  may  be  met  with  also  without  any  evidence  of  syphilitic  infection. 
This  most  commonly  occurs  in  strumous  subjects,  and  is  usually  associated 
with  enlargement  of  the  glands  at  the  angle  of  the  jaw.  Such  a  condition 
would  be  described  as  Strumous  Ozana.  Ulceration  in  the  nasal  cavity  may 
in  some  cases  be  consequent  upon  the  irritation  of  decayed  teeth,  producing 
disease  of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity 
of  the  nose. 

The  Treatment  of  these  conditions  must  be  conducted  by  the  use  of  the 
nasal  douche,  followed  by  the  application  of  solution  of  nitrate  of  silver, 
snlphate  of  copper,  bichloride  of  mercury,  one  to  two  grains  to  the  ounce  ;  or 
black  wash.  The  snuff  above  mentioned  will  often  be  found  very  useful.  In 
syphilitic  cases  the  general  treatment  of  syphilis  must  be  carried  out,  iodide  of 
potassium  or  mercury  being  administered  according  to  the  condition  of  the 
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patieDt.    In  stromous  cases,  codliver-oil  and  iodide  of  iron  are  most  useful. 
WTien  necrosis  occurs,  it  must  be  treated  as  described  below. 

VecroBui  not  unfrequentlj  occurs  in  the  loose  bony  structures  lying  in  the 
nasal  fossse  or  in  the  nasal  bones  themselves.  In  these  cases  the  septum  nasi 
participates  in  the  morbid  process,  and  commonly  separates  or  is  perforated. 

Necrosis  may  occur  in  these  situations  either  as  the  result  of  syphilis,  the 
abuse  of  mercury,  or  from  external  injury.  I  have,  however,  seen  cases,  more 
particularly  in  women  and  children,  which  are  not  referrible  to  any  of  these 
causes,  or  indeed  to  any  other  external  exciting  cause,  and  in  which  scrofula 
was  probably  the  occasion  of  the  disease. 

The  presence  of  the  necrosis  may  be  suspected  from  the  great  foetor  that 
infects  the  breath — the  characteristic  odour  of  dead  bone  being  emitted,  but 
in  an  excessive  degree  ;  and  its  existence  may  always  be  positively  determined 
by  exploration  of  the  nasal  canities  with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  medical  and 
surgical  principles.  If  the  general  health  be  impaired,  or  if  the  disease  be 
specific,  appropriate  alternative  constitutional  treatment  must  be  adopted. 
The  foetor  may  be  lessened  by  the  nasal  douche  and  antiseptic  applications. 
So  soon  as  the  bone  is  loosened,  it  must  be  extracted  with  polypus-forceps, 
coming  away  in  soft  black  crumbling,  offensive  masses.  There  is  often 
abundant  haemorrhage  after  this  extraction,  but  I  have  only  once  seen  serious 
trouble  result  from  this  cause.  The  patient,  who  was  of  intempemte  habits, 
suffered  from  extensive  destruction  of  the  hard  palate  and  bones  of  the  nose. 
An  attempt  was  made  to  remove  a  sequestrum  when  a  sudden  gush  of  blood 
took  place  which  rapidly  proved  fatal,  partly  by  entering  the  lungs  and  partly 
from  syncope.  If  hcemorrhage  occurs,  plugging  will  in  most  cases  easily 
arrest  it. 

In  cases  of  obstinate  ozaena  in  which  necrosis  is  suspected,  or  in  which  the 
sequestra  cannot  be  removed  by  the  nostril,  Roui::e,  of  Lausanne,  recom- 
mends that  the  nasal  cavity  should  be  opened  by  an  incision  made  from 
the  mouth  at  the  reflection  of  the  mucous  membrane  from  the  gums  to  the 
upper  lip.  The  cartilages  are  separated,  and  the  septum  cut  through  with 
strong  scissors  sufBciently  to  allow  the  upper  lip  and  nose  to  be  pulled  upwards 
for  a  sufficient  distance  to  thoroughly  expose  the  nasal  cavity.  By  remo>ang 
sequestra  in  this  way,  Rouge  cured  several  cases  of  most  obstinate  ozaeua. 
After  the  operation  the  nose  is  replaced,  and  no  scar  or  other  deformity 
results. 

Calculi,  or  Hhinoliths,  are  occasionally  met  with  in  the  nasal  fo«v<^v, 
where  they  simulate  foreign  bodies,  and  may  keep  up  considerable  irritation 
and  offensive  discharge  ;  and  here  extraction  may  be  practised  with  a  pair  of 
forceps.  But  sometimes  they  are  situated  under  the  mucous  membrane.  In 
two  cases  I  have  dissected  round  calcareous  bodies  of  this  kind,  of  about  the 
size  of  cherry-stones,  from  under  the  mucous  membrane  of  the  ala  of  the 
nostril  in  children. 

Spistezis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  in 
young  people  about  the  age  of  pul)erty,  more  particularly  in  girls,  antecedently 
to  the  menstrual  period  ;  it  may  either  be  active  or  passive,  but  ismoc^t  nsnallv 
dependent  on  contrestion  of  the  mucous  membrane.  But  in  the  adult  it  l«i 
moi*e  serious,  and  it  may  then  be  associated  with  and  dependent  on  two  very 
opposite  conditions — either  on  a  state  of  plethora  with  tendency  to  cerebral 
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congestion,  or  on  an  anaemic  and  cachectic  state,  in  which  the  blood  is  thin,  and 
does  not  coagulate  readily.  In  the  first  condition  the  epistaxis  is  often  con- 
nected with  congestion  of  the  liver,  and,  when  occurring  in  the  young  and 
plethoric,  it  is  often  a  salutary  relief  to  the  system.  But  when  occurring  in 
cachectic,  anaemic,  and  especially  aged  people,  it  becomes  of  very  serious 
moment ;  and  in  such  circumstances  the  loss  of  blood  may  be  so  continuous 
and  copious  that,  unless  active  means  be  adopted,  a  fatal  termination  may 
ensue.  When  epistaxis  proves  fatal,  it  is  by  its  constant  recurrence.  In  these 
cases,  I  believe,  the  nasal  haemorrhage  is  always  associated  with  a  broken-down 
and  unhealthy  state  of  the  constitution,  dependent  upon  chronic  visceral 
mischief,  especially  chronic  Bright's  disease,  with  the  contracted  kidney  and 
cirrhosis  of  the  liver.  The  worat  and  most  intractable  cases  that  I  have  seen 
have  been  connected  with  hepatic  disease  and  jaundice.  Epistaxis  is  in  some 
cases  associated  with  purpura  ;  more  rarely  it  occurs  in  patients  suffering 
from  haemophilia.  It  is  sometimes  a  prominent  symptom  in  sarcoma  of  the 
bones  of  the  nose. 

Treatment — Epistaxis  must  not  be  treated  simply  as  a  local  disease  of  the 
nose.  It  is  usually  only  a  symptom  of  some  constitutional  condition  or 
visceral  disease  that  requires  remedying  before  the  haemorrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medical 
principles  those  states  of  plethora  or  cachexy  with  which  it  may  be  associated, 
or  those  conditions  of  disease  of  liver  or  of  kidney  that  are  met  with  in 
penBous  suffering  from  it. 

In  young  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis  may  com- 
monly be  arrested  by  the  employment  of  ordinary  domestic  means,  such  as 
the  application  of  cold  to  the  nape  of  the  neck  and  forehead  ;  and  its  return 
may  be  prevented  by  the  use  of  purgatives,  or  by  attention  to  the  proper 
regulation  of  the  menstrual  function. 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked,  especially 
if  the  pulse  be  very  hard  and  incompressible.  Should  it  prove  very  abundant, 
dry  cupping  between  the  shoulders,  and  the  application  of  an  ice-bag  to  the 
forehead,  with  rest,  will  be  required. 

In  anaemic  and  cachectic  subjects,  and  in  old  people,  the  haemorrhage  is  often 
attended  by  dangerous  consequences,  and  requires  the  use  of  active  measures 
for  its  suppression.  In  these  cases  the  following  plan  should  be  adopted.  The 
head  should  be  raised^  an  ice-bag  applied  to  the  forehead,  complete  rest  and 
quietude  enjoined,  and  gallic  acid  in  ten-grain  doses,  or  half -drachm  doses  of 
the  tincture  of  ergot,  administered  at  frequent  intervals.  Should  the  bleeding 
still  be  profuse  and  continuous,  a  current  of  iced  water  may  be  made  to  flow 
through  the  nose  by  means  of  the  nasal-douche,  or  the  interior  of  the  nose 
may  be  sponged  out  with  a  solution  of  perchloride  of  iron  or  tannin.  If  this 
do  not  suffice,  it  will  become  necessary  to  plug  one  or  both  nostrils.  This  is 
best  done  by  means  of  a  plug  of  prepared  sponge,  ha\ing  a  quill  or  a  piece  of 
gum  catheter  passed  through  it  for  breathing  purposes,  and  soaked  in  a 
solution  of  perchloride  of  iron. 

Should  the  haemorrhage  still  continue,  the  blood  passing  back  into  the  throat, 
and  perhaps  being  swallowed,  the  posterior  nares  require  to  be  plugged  as 
well.  This  operation  should,  however,  be  deferred  until  it  becomes  absolutely 
necessary  for  the  presenation  of  life.  Plugs  in  the  posterior  nares  behind 
the  soft  palate  are  a  source  of  very  great  distress  to  most  people,  and  in  old 
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persona  will  rapidly  wear  out  the  powers  of  life  b;  interference  with 
breathing  and  sleep.  I  believe  that  by  attention  to  proper  constitutional  and 
by  perseverance  in  other  and  milder  local  treatment  plugging  of  the  posterior 
nares  may  commonly  be  avoided.  When  absolutely  required  it  is  best  done 
by  carrying  a  long  piece  of  strong  whip-cord  along  the  floor  of  the  none 
through  the  posterior  nares  into  the  pharynx,  by  means  of  Bellocq'e  soood 
(Fig.  657),  or,  if  this  be  not  at  hand,  by  threading  the  cord  through  an 
elastic  catheter,  and  carrying  this  into  the  pharynx,  then  seizing  the  oord  as 
it  appears  behind  the  soft  palate,  and  drawing  it  forwards  into  the  month,  at 
the  same  time  that  the  catheter  is  taken  out  of  the  nostril.  In  this  way  the 
string  will  pass  through  the  nose,  round  the  back  of  the  soft  palate,  into  and 
then  out  of  the  mouth  (Fig.  G58).  To  the  centre  of  the  piece  of  string  that 
hangs  out  between  the  lips,  a  ping  of  lint,  about  the  size  of  the  first  joint  of 
the  thumb,  or  better  stiU,  a  piece  of  compressed  sponge,  should  be  firmly 
tied  ;  this  is  then  drawn  up  into  the  posterior  nares  by  pulling  on  the  end  of 
the  ligatnre  that  hangs  from  the  nose,  being  guided  in  its  passage  behind  the 
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palate  by  the  fingers  introdnced  into  the  mouth.  When  the  bleeding  has 
ceased,  it  may  readily  be  withdrawn  by  means  of  the  string  that  hangs  out  of 
the  mouth.  As  the  epistaxis  is  very  apt  to  recur,  it  is  a  wise  precaution, 
when  the  plug  is  removed  from  behind  the  palate,  to  leave  a  loop  of  string  in 
the  nose  and  mouth,  which  may  be  knotted  and  fixed  by  a  slip  of  plaster 
Ifchind  the  car.  In  this  way  the  plug  may,  if  occasion  occur,  he  readily 
replaced  without  the  necessity  of  re- introducing  the  sound  or  catheter  throagh 
the  noee,  which  is  often  a  troublesome  operation. 


TDVOUBB   or   THS   MASAIi    Toamm. 


P0LTPD8. — Tumours  of  very  different  structorea  and  composition  are  met 
with  in  the  nostrils  ;  and  to  all  of  these  which  possess  the  common  charactos 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Pobjpm  is  given. 
Thus  Surgeons  commonly  spcaJt  of  the  Benign,  the  Soft,  the  GelatumtM,  or 
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Jfucmts  Pohjpy  as  well  as  the  Sarcamatom  or  Fleshy,  and  the  Malignant  Polyp, 
The  tenn,  however,  shoald  properly  be  confined  to  a  soft  and  pendulous 
macoQS  growth ;  the  fleshy  and  malignant  polypi  being  mere  varieties  of 
fibrons,  myeloid  or  other  sarcomatous  tumours,  springing  from  the  bones  in 
the  nasal  fossee,  or  from  the  ethmoidal  and  sphenoidal  cells. 

The  true  Mucous  Nasal  Foljrp  is  a  soft,  moist,  gelatinous  tumour,  of  a 
greyish-yellow  colour  when  lodged  in  the  nasal  fossse  ;  but  when  it  descends 
into  the  anterior  nares,  or  beyond  them,  and  is  exposed  to  the  air,  it  becomes 
of  a  reddish-brown  or  purple  tint,  and  somewhat  shrivelled  on  the  surface. 
It  is  usually  lobulated,  pedunculated,  or  bottle-shaped  ;  and  not  very  vascular 
except  at  the  root,  where  it  is  permeated  by  thin-walled  vessels  that  bleed 
freely  on  the  slightest  touch.  In  structure  it  is  soft  and  homogeneous  to 
the  naked  eye.  If  cut  across  and  squeezed  a  large  quantity  of  thin  fluid  flows 
from  it,  and  the  mass  becomes  reduced  to  a  small  proportion  of  its  original 
bulk.  Mucous  polypi  are  formed  by  an  overgrowth  of  the  mucous  and  sub* 
mucous  tissue  of  the  nose.  They  are  covered  completely  by  mucous  mem- 
brane with  ciliated  epithelium,  the  cilia  of  which  may  be  seen  in  active 
movement  under  the  microscope  after  removal.  The  mucous  membrane  may 
or  may  not  contain  glands  ;  occasionally  the  surface  is  pitted  by  the  orifices 
of  glands  of  considerable  size.  The  tissue  which  forms  the  bulk  of  the 
tumour  is  composed  of  delicate  bands  of  connective  tissue  separated  fW>m 
each  other  by  an  abundant  mucous  fiuid.  Amongst  the  fibres  are  numerous 
cells  either  rounded  or  presenting  the  stellate  form  found  in  true  mucous 
tissue  (see  Myxoma,  Vol.  I.,  p.  988,  Fig.  377).  The  whole  mass  is  abundantly 
supplied  by  vessels.  Occasionally  polypi  are  found,  growing  from  the  lower 
part  of  the  nares,  covered  with  tessellated  epithelium.  The  tumour  may 
grow  from  any  point  of  the  surface  of  the  turbinate  and  ethmoid  bones,  and 
has  indeed,  though  very  rarely,  been  observed  to  project  into  the  nose  from 
the  frontal  sinuses  and  antrum.  Polypi  most  frequently  grow  from  the 
middle  spongy  bone,  sometimes  from  the  inferior  turbinate  bone,  and  in  rare 
cases  they  are  said  to  have  been  seen  springing  from  the  roof  of  the  nares,  but 
never  from  the  septum.  The  polypi  are  usually  numerous  and  of  all  sizes ;  as 
they  increase  they  commonly  extend  forwards  into  the  anterior  nares,  but, 
when  large,  they  may  be  seen  to  reach  into  the  pharynx,  hanging  down  behind 
the  palate. 

SympUms. — The  symptoms  occasioned  by  the  presence  of  nasal  polypi 
depend  on  the  interference  with  respiration  and  speech,  which  they  occasion. 
Respiration  through  the  affected  nostril  is  impeded,  the  patient  being  unable 
to  blow  through  it  when  directed  to  do  so  ;  and  his  speech  is  thick  and  nasal. 
There  are  snnfiling  and  mucous  discharge  from  the  nostril  :  and  all  these 
symptoms  are  worse  in  damp  than  in  dry  weather.  On  examining  the 
interior  of  the  nose,  by  opening  the  nostril  widely  with  the  forceps  or  nasal 
speculum  (Fig.  656),  and  then  directing  the  patient  to  blow  down,  the  lower 
end  of  the  polyp  may  be  distinctly  seen,  and,  if  large,  will  descend  to  a  level 
with  or  even  beyond  the  nasal  aperture.  By  the  introduction  of  a  probe,  the 
size  and  extent  of  the  tumour,  together  with  the  position  of  its  pedicle,  may 
be  readily  ascertained.  As  it  grows,  it  impresses  changes  on  the  shape  of 
neighbouring  bones,  producing  expansion  and  flattening  of  the  nose ;  and, 
interfering  with  the  flow  of  tears  down  the  nasal  duct,  occasions  a  watery 
state  of  the  eyes,  which,  together  with  the  change  of  shape  in  the  features,  and 
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the  peculiar  oharacter  of  voice  and  respiration,  enables  the  Surgeon  at  onoe 
to  recognize  the  nature  of  his  patient's  disease.  Polypi  occur  chiefly  in  young 
adults  after  the  age  of  puberty  :  but  they  are  not  un&equently  met  with  at 
later  periods  of  life. 

Their  Causes  are  very  obscure.  Most  commonly  they  are  referred  either  to 
a  blow  or  to  a  prolonged  catarrh.  They  are  more  common  in  women  than 
in  men. 

Diagnosis. — 1.  Mucous  nasal  polypi  may  be  distinguished  from  chrome 
thickening  of  the  mucous  membrane  covering  tfie  spongy  bones^  by  the  absence 
in  the  latter  of  any  pedunculated  growth  around  which  a  probe  can  be  passed, 
by  the  florid  red  character  of  the  thickened  membrane,  and  by  the  fact  that 
the  subjects  of  this  thickening  are  almost  invariably  strumous  children.  2.  In 
abscess  of  the  septum,  the  history  of  the  case,  and  the  fact  of  the  polyp  never 
being  attached  to  this  part  of  the  nose,  will  establish  the  diagnosis.  8.  There 
is  a  peculiar  malformation,  consisting  in  a  deviation  of  the  septum  to  one  side, 
that  may  at  first  be  a  little  puzzling  ;  but  here  the  examination  of  both 
nostrils,  and  the  discovery  of  a  depression  of  one  side  of  the  septum  corre- 
sponding to  the  projection  on  the  other,  will  reveal  the  true  nature  of  the 
case.  4.  Thefibrotts  and  malignant  tummirs  of  the  nostril  will  be  found  to 
differ  sufficiently  in  consistence  and  appearance  from  the  ordinary  polypi  to 
prevent  their  being  confounded  with  them  in  many  cases ;  yet  in  some 
instances  much  care  will  be  required  in  coming  to  a  definite  opinion  as  to 
their  true  nature.  5.  In  one  recorded  case  a  meningocele  projecting  into  the 
nasal  cavity  was  mistaken  for  a  polypus. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is  of 
rare  occurrence.  I  have,  however,  seen  one  case  in  which,  after  the  assiduous 
use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large  sloughy 
polypoid  masses  took  place  from  one  nostril  which  had  been  blocked  np  by 
them  for  many  months  previously,  and  from  which  they  had  even  descended 
into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps ;  occasionally,  but  rarely,  when  they  are  very  large,  with  a  broad  base, 
and  especially  when  they  extend  into  the  throat,  they  require  the  application 
of  the  ligature.  In  removing  these  growths  by  the  forceps^  instruments  of 
good  length  but  very  slender  construction  should  be  used, — those  generally 
sold  are  too  thick  ;  the  interior  of  the  blades  should  be  properly  serrated,  and 
have  a  longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly 
grasped.  The  patient  should  be  made  to  sit  on  a  rather  low  chair ;  and,  as 
there  is  generally  a  good  deal  of  bleeding,  a  towel  should  be  pinned  over  hh 
clothes,  and  a  basin  placed  before  him  to  receive  the  blood  and  expectorated 
matters.  The  Surgeon  then,  having  ascertained  by  the  introduction  of  a 
probe,  or  by  means  of  the  blades  of  the  forcejis,  the  situation  of  the  pedicle  of 
the  polypus,  grasps  this  firmly  and  pulls  it  oil*  with  a  twisting  movement  of  the 
hand.  He  proceeds  in  this  manner,  twisting  off  rather  than  pulling  away 
polyp  after  polyp,  until  the  whole  of  the  nostril  is  cleared,  which  may  be 
ascertained  by  examination,  and  by  directing  the  patient  to  compress  the 
sound  and  to  blow  through  the  affected  side  of  the  nose.  The  bleeding,  which 
is  often  very  free,  stops  on  the  application  of  cold  water.  At  about  the  end 
of  a  fortnight  the  patient  should  be  examined  again,  as  it  not  unfh^quently 
happens  that  small  polypi,  which  had  been  prevented  from  descending  into  the 
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uares  by  the  presence  of  the  larger  ones,  now  come  down  and  require  removal. 
These  procednres  must  be  had  recourse  to  from  time  to  time,  until  all  tendency 
to  fresh  formations  of  this  kind  has  ceased. 

The  ligature  is  required  chiefly  for  those  polypi  that  pass  into  the  pharynx 
through  the  posterior  nares.  They  may  best  be  tied  by  passing  a  loop  of 
strong  whipcord,  by  means  of  a  double  cannula,  through  the  nose  ;  and  then, 
after  expanding  the  noose  round  the  tumour  in  the  throat,  and  making  it 
grasp  its  pedicle,  knotting  it  tightly.  In  some  instances  the  polypi  attain  a 
great  size,  producing  absorption  of  the  nasal  bones,  and  of  the  nasal  process 
of  the  superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extitict 
them,  to  slit  up  the  nose,  and  clip  away  with  forceps  the  osseous  surface  from 
which  they  spring. 

Fibroiui  Folypiis. — Vaso-pluuyngaal  Tnmoiir. — The  term  fibrous 
polypus  is  applied  to  a  fibroma  springing  in  exceedingly  rare  cases  from  the 
penosteum  of  the  bones  entering  into  the  walls  of  the  nasal  cavity,  but  more 
commonly  from  the  base  of  the  skull,  especially  from  the  basilar  process  of 
the  occipital  bone  and  the  under  sur&ce  of  the  body  of  the  sphenoid.  Fibrous 
polypus  is  a  disease  of  early  life,  seldom  commencing  before  the  tenth  year  or 
after  the  twentieth.  As  the  tumour  increases  in  size  it  gradually  fills  the 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  of  the  nasal 
cavity.  Its  surface  is  lobulated  and  coyered  by  mucous  membrane,  it  is  fiim 
and  resisting  to  the  touch.  In  the  earlier  stages  its  form  and  size  can  be 
ascertained  only  by  digital  examination  from  the  mouth,  the  finger  being  passed 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  seen  from 
the  nostrils,  and  may  appear  below  the  soft  palate,  pushing  this  forward  and 
seriously  interfering  with  deglutition  and  finally  with  respiration.  These 
tumours  bleed  freely,  and  may  even  be  fatal  directly  from  loss  of  blood. 
Microscopic  examination  shows  that  they  are  composed  of  fibrous  tissue,  with 
a  varying  number  of  flattened  or  oat-slmped  cells  between  the  fibres.  They 
usually  contain  large  tortuous  dilated  vessels,  which  form  so  prominent  a 
feature  in  their  structure  that  it  has  sometimes  been  suggested  to  term  the 
^C^v^hfihro-angiama.  When  these  vessels  are  opened  by  ulceration,  or  in  an 
operation  for  removal  of  the  growth,  they  bleed  exceedingly  freely,  being 
nnable  to  contract  or  retract  owing  to  the  density  of  the  structure  in  which 
they  lie. 

The  prognosis  is  extremely  unfavourable.  If  left  unrelieved  they  always 
cause  death  sooner  or  later  either  by  haemorrhage  or  asphyxia. 

The  Treatment  consists  in  their  removal  whenever  this  is  possible.  When 
the  tumour  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a  galvanic 
ecraseur  or  of  a  common  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
is,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
used  in  the  destruction  of  these  tumours,  but  its  efficacy  is  somewhat  doubtful. 
The  method  generally  recognized  as  being  most  generally  applicable  in  the 
present  day,  is  removal  by  means  of  Paquelin's  red-hot  knife  ;  but  in  order 
to  do  this  it  is  necessary  to  expose  the  tumour  fully,  and  several  plaus  have 
been  suggested  of  doing  this,  of  which  the  following  are  the  most  im)K)rtant. 
When  any  cutting  plan  is  adopted  it  is  always  safer,  as  great  haemorrhage  may 
be  expected,  to  do  a  preliminary  tracheotomy  and  to  plug  the  trachea  with 
Trendelenburg's  obturator,  or  to  pass  a  large  sponge  into  the  pharynx, 
otherwise  death  may  be  caused  by  entrance  of  blood  into  the  luntrs. 
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In  1862  Sir  William  Lawrence  exposed  the  nasal  fosste  for  the  removal  of 
polypi  by  carrying  an  incision  ronnd  the  nose,  commencing  on  one  side  jnst 
internal  to  the  lachrymal  sac  and  terminating  at  the  same  point  on  the  other 
side  passing  below  between  the  alae  nasi  and  the  upper  lip.  The  also  nasi 
were  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting-pliers.  The  septum  being  then 
divided^  the  nose  was  turned  upwards  towards  the  forehead.  The  nasal 
cavity  is  thus  very  fully  exposed  and  the  space  obtained  may  in  some 
cases  be  sufficient  for  the  removal  of  a  naso-pharyngeal  tumour  of  considerable 
size. 

Oilier  recommends  a  somewhat  similar  operation,  but  carries  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  lower  margin  of  the  orbit,  then  across  the 
bridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
and  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
tumour,  are  then  cut  through  with  a  fine  saw  and  the  nose  turned  downwards, 
by  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
these  methods  the  nose  is  replaced  after  the  operation  and  very  little  deformity 
results. 

Rouge's  operation  (p.  546)  might  in  some  cases  give  sufficient  access  to  the 
nasal  cavity. 

Manne  of  Avignon  in  1711  attempted  to  reach  these  tumours  from  the 
mouth  by  dividing  the  soft  palate.  Nelaton  extends  the  operation  thus  :  a 
transverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 
second  bicuspid  teeth  ;  from  the  middle  of  this  a  second  incision  is  carried 
backwards,  di\nding  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 
By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed  are 
separated  from  the  bone  and  turned  downwards  and  outwards,  out  of  the 
way.  The  exposed  part  of  the  hard  palate  is  then  removed  with  a  chisel  and 
mallet,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the  upper  part  of 
the  pharynx  are  brought  very  fully  into  view.  After  the  operation  the  flaps 
are  united  by  sutures  as  in  the  operation  for  congenital  cleft  palate. 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 
has  been  adopted  as  a  preliminary  step  to  removal  of  the  fibrous  tumour  when 
of  unusual  size.  Langenbeck  and  others  have  performed  partial  excisions  of 
the  upper  jaw,  with  replacement  of  the  bone  after  the  operation.  These  pro- 
ceedings are  more  fully  described  in  Chapter  LVII. 

All  these  operations  are  more  or  less  difficult  and  dangerous,  and  should  not 
be  undertaken  unless  the  tumour  threatens  death  from  its  size  or  from  loss  of 
blood,  or  shows  evident  signs  of  active  growth.  According  to  lie  Fort,  fibrous 
polypi  tend  to  cease  growing  with  the  growth  of  the  i^atient,  and  partial 
destruction  of  the  tumour  by  cauterization  or  electrolysis  will  sometimes 
succeed  in  arresting  the  further  progress  of  the  growth. 

Maligiiaat  Haaal  Tnmoum. — There  is  a  remarkable,  as  yet  nnde* 
scribed  and  to  me  inexplicable,  connexion  between  the  ordinary  benign  nasal 
polypus  and  tumours  of  a  sarcomatous  or  cancerous  character,  developing  as  a 
sequence  of  the  extraction  of  the  polyp  in  the  large  cavities  and  interosseous 
fissures  in  the  vicinity  of  the  nares.  I  have  several  times  seen  in  children 
and  young  adults  tumours  of  the  al)ove-mentioned  character  devel(^ing 
rapidly  in  the  orbit,  the  sphenoidal  cells,  or  behind  the  superior  maxilla,  after 
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the  extraction  of  perfectly  and  anatomically  benign  nasal  polypi.  The  questions 
to  be  solved  are  these  : — Are  these  tumours  the  result  of  the  irritation  of  the 
operation  of  extraction  ?  or  are  they  the  primary  disease  lying  concealed  and 
undeveloped  in  the  deep  cavities  of  the  face,  the  benign  nasal  polyp 
being  secondary  in  reality,  though  more  apparent,  and  consequent  on  the 
irritation  set  up  by  the  graver  and  yet  latent  tumour  ?  In  whatever 
way  future  investigators  may  answer  this,  the  fiact  remains  certain,  that  a 
connexion  does  exist  between  the  two  forms  of  disease.  I  have  several  times 
observed  it. 

Tumours  of  rapid  growth,  malignant  in  their  course  (sometimes  called 
malignant  polypus),  either  epithelioma  or  sarcoma,  occasionally  form  primarily 
in  the  middle  of  the  nasal  cavity  or  about  the  posterior  nares.  They  grow 
rapidly,  with  great  expansion  of  the  bones,  much  discharge,  often  intense 
tensive  pain,  and  bleeding,  the  haemorrhage  being  often  excessive.  They 
attack  children  and  persons  advanced  in  life.  A  tumour  of  this  kind  may  be 
developed  in  different  situations.  Thus,  in  some  cases,  it  extends  into  the 
pharynx  behind  the  soft  palate  ;  in  others  it  has  a  tendency  to  press  against, 
absorb,  and  protrude  through  the  nasal  or  lachrymal  bones,  occasioning 
obstruction  of  the  nostril,  divergence  and  protrusion  of  the  eyeball,  with  dis- 
turbance of  vision,  and  severe  neuralgic  pains  in  the  head  and  face.  A  soft 
elastic  tumour  that  projects  at  the  inner  side  of  the  orbit,  extending  into  the 
nose  and  some  little  distance  down  upon  the  cheek,  absorbing  and  destroying 
the  bones  on  which  it  lies,  and  giving  rise  to  secondary  deposits  under 
the  angle  of  the  jaw,  will  soon  show  its  true  nature.  These  diseases, 
especially  when  occurring  in  young  people,  speedily  prove  fatal.  Death 
may  occur  in  various  ways,  according  to  the  nature  of  the  growth  and  the 
direction  of  its  development :  by  exhaustion  from  haemorrhage  ;  by  the 
implication  of  the  brain  and  its  membranes ;  by  asphyxia  ;  or  by  constitutional 
cachexy. 

Treatment. — It  is  seldom  that  anything  very  effectual  or  permanent  can  be 
done  by  operation  ;  and  it  should  be  borne  in  mind,  that  some  of  the  malig- 
nant growths  which  project  into  the  nostrils  take  their  origin  from  the 
sphenoidal  or  ethmoidal  cells,  or  even  from  within  the  cranium,  and  that  the 
nasal  portion  is  only  the  external  protrusion,  as  it  were,  of  a  deeply-seated 
tumour.  Should  the  tumour  be  slow  in  its  growth,  with  an  absence  of 
secondary  deposits,  the  Surgeon  may  endeavour  to  extirpate  it  by  laying  open 
the  side  of  the  face  freely,  making  an  incision  from  the  inner  angle  of  the  eye 
down  the  side  of  the  nose,  and  then  across  the  cheek,  dissecting  up  this 
triangular  flap,  cutting  across  the  superior  maxilla  above  the  line  of  the  alveoli, 
with  a  narrow-bladed  saw  and  cutting  pliers,  and  then  in  a  similiar  way  into 
the  orbit  beyond  and  through  the  nasal  bones,  and  the  nasal  process  of  the 
superior  maxilla  above  the  tumour,  and  thus  extirpating  the  growth.  In  this 
operation  there  is  often  free  bleeding,  which  may  be  arrested  by  the  actual 
cautery,  and  by  pledgets  of  lint  soaked  in  the  perchloride  of  iron,  which  have 
the  additional  advantage  of  destroying  any  portions  of  the  tumour  left  behind 
in  the  irregular  and  cellular  cavities  of  this  region.  In  other  cases  it 
may  be  possible  to  expose  the  tumour  sufRciently  by  OUier's  or  Lawrence's 
operation.  Whenever  the  upper  part  of  the  pharynx  is  free,  it  should  be 
plugged  before  commencing  the  operation  by  a  sponge  passed  behind  the 
soft  palate,  and  in  the  way  already  described  (p.  548).    It  must  not  be  too 
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large,  lest  it  pusli  the  eoft  palate  forwards  againat  the  tODgne  and  impede 
respiration. 

Vaso-OrUtftl  TuaoBri  are  growths  that,  comnicnoing  in  the  upper  pait 
of  the  nasal  fossa  or  iu  the  ethmoidal  cells,  perforate  erentuallj  the  thin  iniier 
wall  of  the  orbit  and  expand  into  the  interior  of  that  cavity,  displacing  the  eye 
forwards,  downwards,  or  outwards,  in  two,  aometimeg  in  all  three  of  these 
directions.    Vision  is  often  but  little  if  at  all  disturbed.     The  nostril  on  the 
affected  side  is  blocked  np  by  a  polypoid  growth.  But  the  outline  of  the  sapcrior 
maxilla  and  of  the  hard  palate  is  normal,  no  projection  of  the  bone,  in  whole 
or  in  part,  being  perceptible.     In  fact,  the  disease  and  the  deformity  pro- 
duced by  it  occnpies  a  part  of  the  face  which  is  above  a  horizontal  line  drawn 
across  the  cheek  on  a  level  with  the  upper  or  orbital  border  of  the  superior 
maxilla.    The  disease  always  conmieDces 
primarily  in  the  nose  or  in  the  cavities 
.    contignous  to  it.    The  extension  into  the 
orbit  may  not  occnr  for  many  months  after 
its  primary  development. 

It  occnrs  at  all  periods  of  life,  &om 
early  childhood  to  commencing  old  age. 

At  first  it  may  present  the  ordinary 
characters  of  benign  nasal  polypus.  This 
is  removed,  recurs  rapidly,  is  again  re- 
moved, with  much  hiemorrhage,  and  th»i 
the  orbital  implication  is  developed. 

The  Diagnoiw  of  the  iiaso-orbital  from 

the  naso-pharynp^eal  tumour  may  be  made 

by  observing   the   displacement    of   the 

Rtr,  «M>.-.VBwi-orwui  Tumuur.  eyeball  and  absence  of  all  tumour  behind 

the  soft  palate  in  the  first  case  ;  whilst,  in 

the  other,  the  naso-pharyugeal,  the  orbit  is  intact,  the  upjwr  port  of  the 

pharynx  being  occupied  by  a  morbid  ^^wth,  and  the  superior  maxilla  possibly 

pushed  bodily  foruarda  or  to  one  side.     In  the  naso-orhital  tumour,  tlw 

deformity  is  a))a^'e  the  horizontal  line  of  the  npper  edge  of  the  superior 

maxilla  ;  in  the  naso-pharyngcal,  it  is  below  this. 

The  nature  of  the  tumour  varies.  It  is  usually  a  large  or  small  spindle- 
celled  sarcoma,  but  it  may  be  epitheliomatous. 

Trealmml. — The  operation  for  the  removal  of  naso-orbital  tumour  may  Iw 
done  as  follows.  An  incision  should  be  made  from  tlie  root  of  the  nose, 
directly  down  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  csTity. 
The  soft  parts  on  the  orbital  side  of  this  cut  are  then  dissevUtd  down  into  the 
orbit.  One  blade  of  a  cutting  pliers  being  passed  into  the  nose,  along  the 
outer  border  of  the  nasal  bone,  the  articulation  l)etn'een  this  and  the  nasal 
process  of  the  superior  maxilla  is  cut  throu)rb.  An  oblique  cut  upwards  should 
then  be  made  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
orbit,  the  cut  bones  widely  separated,  and  the  nose  turned  completely  over 
to  the  sound  side  of  the  &cc.  The  tumour  at  the  nas&l  side  of  the  orbit  mar 
now  be  felt,  the  eye  being  held  to  the  outer  side  and  protected  with  a  retractor. 
The  orbital  timiour  may  now  be  enucleated  with  the  finger  and  curved  sciasors. 
The  nostril  is  then  ciciired  by  means  of  polypus-forceps.  The  bleeding  shoald 
1)6  arrested  by  plui;<;iug ;  and.  after  aU  the  morbid  growth  has  been  fiurly 
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extirpated,  the  nose  should  be  poshed  back  and  moulded  into  shape.  The 
soft  parts  are  then  brought  together  with  a  few  points  of  suture.  As  in 
all  similar  operations,  the  posterior  nares  must  be  plugged  to  prevent  the 
blood  finding  its  way  into  the  trachea. 

Occasionally  the  disease  has  extended  into  the  integuments  at  the  inner 
angle  of  the  eye.  Then  the  operation  becomes  more  complicated.  The  fol- 
lowing cases,  operated  on  by  me  at  University  College  Hospital,  are  good 
illustrations  of  this  operation. 

The  first  case  was  one  of  epithelioma,  springing  deeply  from  the  ethmoidal 
cells,  passing  out  through  the  lachrymal  bone  and  the  orbital  plate  of  the 
ethmoid  into  the  orbit,  blocking  up  the  right  nostril,  and  extending  some  way 
down  the  cheek,  overlying  the  superior  maxilla.  It  was  growing  rapidly  in  a 
woman  44  years  of  age,  and  required  extensive  removal  of  the  bony  structxu-es 
in  the  situation  from  which  it  sprang. 

The  next  case  was  one  of  a  woman  64  years  of  age,  in  whom  a  sarcoma 
developed  with  great  rapidity  in  the  situation  of  the  lachrymal  sac,  invading 
the  nose  and  orbit,  and  destroying  the  upper  and  inner  part  of  the  superior 
maxillary  bone.  The  eye  was  pushed  outwards,  the  eyelids  became  implicated 
in  their  nasal  third,  and  an  ulcerated  opening  formed  over  the  centre  of  the 
tumour.  Its  growth  was  attended  by  very  severe  tensive  pain.  The  operation 
consisted  in  dissecting  away  the  diseased  part  of  the  integument,  including 
the  nasal  third  of  each  eyelid,  then  turning  down  a  flap  from  the  cheek  and 
cutting  away  with  pliers  the  osseous  structures,  including  the  inner  part  of 
the  floor  of  the  orbit,  a  considerable  portion  of  the  superior  maxilla,  and  part 
of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  removal  of 
diseased  skin  at  the  side  of  the  nose  and  by  the  removal  of  so  large  a  portion 
of  the  eyelids,  a  flap  of  integument  was  dissected  off  the  bridge  of  the 
nose  and  glided  over  the  aperture,  to  the  edges  of  which  and  to  the  eyelids 
it  was  fixed  by  metallic  sutures.  Good  union  took  place,  and  the  patient 
made  an  excellent  recovery.  The  immediate  effect  of  the  operation  in  both 
these  cases  was  to  relieve  the  patient  of  the  agonizing  pain,  previously 
occasioned  by  the  tension  in  the  bones  of  the  face  produced  by  the  growth  of 
the  tumour. 

Busch  has  described  a  case,  in  which  the  patient,  a  man  aged  78,  had  a 
malignant  tumour  of  the  size  of  a  fist,  occupying  the  middle  of  the  face.  The 
symptoms  at  the  commencement  were  those  of  nasal  polypus.  In  removing  it, 
it  was  necessary  to  cut  close  to  the  cribriform  plate  of  the  ethmoid  bone,  and 
as  far  back  as  the  posterior  nares.  A  flap  of  skin  was  transplanted  from  the 
forehead,  not  so  much  to  form  a  new  nose  as  to  cover  in  the  cavity  left.  The 
patient  was  able  to  leave  the  hospital  in  a  few  weeks. 

Coluttiiar  Papilloma. — I  have  once  met  Mith  this  form  of  growth  in  the 
nasal  fosses  in  a  lady  jmst  sixty.  It  sprung  from  the  roof  of  the  nasal  cavity, 
and  formed  a  mass  blocking  the  nostrils  and  projecting  into  each  orbit 
laterally.  Much  relief  was  obtained  for  a  time  by  removing  the  projecting 
part  of  the  tumour  by  avulsion  with  polypus  forceps,  but  the  growth  soon 
returned.  A  second  operation  was  performed,  but  death  took  place  on  the 
third  day  fix)m  septic  miningitis.  The  post-mortem  examination  showed  that 
the  cribriform  plate  had  been  absorbed  by  the  pressure  of  the  growth  which 
hiid  come  directly  in  contact  with  the  dura  mater.  The  cause  of  death  was  a 
email  rent  in  the  membrane.    The  tumour  was  papillary  in  structurei  and 
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covered  with  non-ciliated  columnar  epithelium.  Sections  of  the  growth  under 
the  microscope  closely  resembled  those  of  papillary  growths  from  the  rectum. 
The  effect  produced  by  the  growth  on  the  surrounding  parts  seemed  merely  the 
result  of  pressure  and  not  of  infiltration,  consequently  the  growth  may  be 
regarded  rather  as  a  papilloma  than  a  columnar  epithelioma. 

The  Frontal  Sixuses,  though  rarely,  are  occasionally  the  seat  of  disease. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
their  anterior  wall,  attended  by  the  local  signs  of  inflammation  and  by  danger 
of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such  circum- 
stances it  may  be  proper  for  the  Surgeon  to  remove  by  a  small  trephine  the 
anterior  wall  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other 
instances,  again,  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated, 
the  aperture  being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the 
trephine  is  required.  Distension  with  serous  fluid  also  has  been  described 
as  having  occurred  in  some  cases.  There  are  a  few  cases  recorded  in  surgical 
writings,  of  Polypi  springing  from  these  sinuses,  and  finding  their  way  down 
into  the  nose  after  producing  expansion  of  it  and  much  inconvenience.  Here 
likewise,  the  propriety  of  trephining  and  so  extracting  the  morbid  mass  would 
have  to  be  considered. 

DIBBA8XB    07    THB    OBBXKS. 

The  chief  diseases  met  with  in  the  cheeks  are,  Nssvi  (p.  G8),  Athero- 
matous Cysts  (Yol.  I.  p.  9G7),  Subcutaneous  Strumous  Abscesses  (Yol.  I.  p. 
1054),  Primaiy  Syphilitic  Sores  (Yol.  I.  p.  1087),  Tertiary  Syphilitic  Ulcers 
(Yol.  I.  p.  1113),  Lupus  (Yol.  I.  p.  Ill),  Epithelioma  (Yol.  I.  p.  1028),  and 
Rodent  Ulcer  (Yol.  II.  p.  8).  The  symptoms  and  treatment  of  all  these 
affections  have  already  been  described.  On  the  inner  sur&ce  of  the  cheek 
mucous  cysts,  which  can  easily  be  dissected  out  from  the  inside,  are  not 
uncommon.  Epithelioma  also  is  not  rare.  Malignant  tumours  affecting 
the  whole  thickness  of  the  cheek  can  seldom  be  operated  on  with  any 
advantage. 

tSUJivary  Fistula. — One  of  the  most  troublesome  surgical  affections 
situated  in  the  cheek  is  Salivary  Fistula^  occurring  in  consequence  of  injury, 
abscess,  or  operation,  by  which  the  parotid  gland  or  duct  has  been  opened, 
so  as  to  cause  a  trickling  of  saliva  through  the  external  aperture  made  into 
it.  The  flow  of  saliva  in  these  cases  is  always  to  a  great  extent  and  often 
entirely  intermittent,  ceasing  in  the  interval  between  meals  and  becoming 
very  abundant  during  mastication. 

The  Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
opening  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
the  fistula  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success  ;  or  the  external  aperture  touched  from  time  to  time  with  a  pointed 
stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  having  become 
chronic,  operative  measures  will  be  required.  The  closure  of  an  old  salivary 
fistula  in  the  cheek  is  a  very  troublesome  matter.  In  these  cases  the 
Stcnonian  duct  appears  to  be  obstructed  or  partially  closed  ;  and  it  is  useless 
to  attempt  to  occlude  the  opening  in  the  cheek  until  a  proper  aperture  for 
the  escape  of  the  saliva  has  been  made  into  the  mouth  ;  the  escape  of  a 
few  drops  of  saliva  through  the  fistulous  opening  rendering  the  attempt  to  close 
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it  completely  nugatory.  The  plan  of  treatment  which  I  have  found  to  answer 
best  is  a  modification  of  Desault's.  It  consists  in  passing  a  small  hydrocele 
trochar  into  the  fistula  in  the  cheek,  pushing  this  obliquely  forwards  and 
inwards  into  the  mouth,  as  nearly  as  possible  in  the  direction  of  the  parotid 
duct,  withdrawing  the  stilet,  and  then  passing  a  small  silk  seton  through  the 
cannula,  so  as  to  bring  one  end  out  of  the  mouth,  and  the  other  through  the 
fistula  in  the  cheek.  The  cannula  is  then  withdrawn,  and  the  seton  tied  loosely. 
It  should  be  left  in  for  about  three  weeks,  so  as  to  establish  a  sinus  into  the 
mouth.  It  is  then  to  be  cut  and  withdrawn,  and  the  sinus  in  the  mouth  kept 
patent  by  the  daily  introduction  of  a  probe,  by  leaving  a  small  piece  of  gum 
catheter  in  it,  or,  if  it  show  much  disposition  to  close,  by  the  introduction  of  a 
laminaria  tent.  In  this  way  the  saliva  is  diverted  from  the  external  opening 
and  made  to  flow  into  the  mouth.  The  external  aperture  in  the  cheek  may 
now  be  closed  by  touching  its  edges  with  a  pointed  stick  of  nitrate  of 
silver  or  the  galvanic  cautery  ;  or,  if  large,  they  may  be  pared  and  stitched 
together. 

BZBXASllB   OF   *rH]I   I<ZPB 

Congmiital  Malformation  of  the  Zips  is  of  common  occurrence.  Gon- 
genital  Contraction,  or  even  complete  closure  of  the  orifice  of  the  mouth,  has 
been  met  with  at  birth  ;  such  a  condition  must  be  remedied,  according  to  cir- 
cumstances, by  the  skill  of  the  Surgeon.  The  opposite  condition  is  also  occa- 
sionally observed,  the  opening  of  the  mouth  extending  on  one  side  too  far 
into  the  cheek,  constituting  the  condition  known  as  Macrostoma,  It  must  be 
remedied  by  a  plastic  operation.  By  far  the  most  common  malformation, 
however,  is  the  condition  termed  Hare-lip,  which  will  be  noticed  in  detail  in 
the  chapter  on  the  Plastic  Surgery  of  the  Face  and  Mouth. 

Hypertrophy  to  a  great  extent  occasionally  occurs  in  either  or  in  both 
lips.  It  is  especially  common  in  the  upper  lip  in  scroftdous  children,  forming 
the  condition  known  as  "strumous  lip.'*  It  is  often  of  an  oedematous 
character,  being  kept  up  by  the  irritation  of  fissures  or  cracks  ;  if  so,  these 
must  be  cured,  when  the  size  of  the  lip  will  gradually  diminish.  Sometimes, 
however,  it  becomes  permanent,  continuing  after  the  cure  of  the  fissure  ;  in 
these  circumstances  it  may  be  necessary  to  excise  an  elliptical  portion  of  the 
mucous  membrane  of  the  lip  in  a  horizontal  direction,  and  then  to  bring  the 
edges  together  by  means  of  sutures  or  pins. 

Ulceration  is  not  unfrequently  met  with  on  the  prolabium,  frequently  of 
a  simple  character,  though  chronic.  It  is  often  dependent  on  a  disordered 
state  of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of 
nitrate  of  silver,  to  proper  constitutional  treatment,  having  for  its  object  the 
improvement  of  the  digestion,  and  in  very  chronic  cases  to  the  administration 
of  the  preparations  of  arsenic. 

Primary  Syphilitio  Boree,  communicated  by  kissing,  are  by  no  means 
uncommon  on  the  lips.  Their  peculiar  character  has  been  already  described 
(Vol.  I.  p.  1087). 

Cysts  and  Erectile  Tamonrs. — The  lips  may  be  the  seat  of  cysts  and 
erectile  tumours,  requiring  extirpation  by  the  knife  or  ligature.  In  dealing 
with  these,  the  Surgeon  must  be  guided  by  the  circumstances  of  the  individual 
case  ;  but  he  should,  if  possible,  avoid  cutting  through  the  whole  thickness  of 
the  lip ;  and,  if  compelled  to  do  so,  he  must  act  as  will  be  described  in  speaking 
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of  cancer  of  this  region.    (See  next  page.)    These  growths  most  frequently 
occur  on  the  lower  lip. 

Cysts  arc  usually  small  and  transpareut,  witii  thin  ualls,  containing 
a  glairy  straw-coloured  fluid.  These  should  alwaye  be  dissected  out ; 
mere  excision  of  a  portion  of  the  wall  being  followed  by  recurrence  of  the 
disease. 

Kavi  of  the  lip  are  usually  of  an  active  character,  and  may  eitlier  be 
excised,  if  of  moderate  extent  and  implicating  the  whole  thickness  of  tite 
lip ;  or,  if   of   larf;e  size  and  projecting  from  the  mucous  snrfiicc,  they 
may  be  safely  li^ored  (p.  7S).    I  have  had  under  my  care  several  cases 
of  Nmvus  of  the  upper  lip,  impli- 
cating the  whole  eubetance  of  the 
part,  and  have  successfnlly  removed 
them  by  the  repeated  application  of 
pota^sa  cum  calce. 

T&rtjr  Orowtlu  are  common  on 
the  lip,  and  are  apt  after  exislinjr 
some  time  to  become  epitheliomatous. 
Sometimes  crusts  of  epithelioin. 
forming  hom-like  projections,  an; 
developed  on  the  surface.  They  an; 
best  treated  by  early  rcmo^'al,  no 
local  application  being  of  much  use, 
and  the  danger  of  their  becoming 
"Jh-^nrt^^F:;!!.^,,?"!  Sr;"™t™u„"lSf^.i:  malignant  being  very  considerable. 
.i.b.tnti«  of  Uit  tnia  Skin.  Bpitli«llomft.— The  stnicturo  of 

epithelioma  has  been  so  fully  des- 
cribed at  p.  1<)38,  Vol.  I.,  that  it  need  not  detain  us  here.  The  accompanying 
cut  (Fig.  GCO)  is  a  good  illustration  of  the  microscopic  characters  usually  prt- 
sented  by  it  in  the  face  and  lips. 

Epithelioma  of  the  lip  commences  either  as  a  warty  growth,  which  gradually 
ulcerates,  or  aa  an  indurated  crack  or  fissure,  the  edges  of  which  have 
a  tendency  to  spread.  The  submaxillary  lymphatic  glands  tend  to  become 
early  involved ;  and  the  disease  may  eventually  prove  fatal  by  the  pain,  e.\haufr- 
tion,  and  constitutional  irritation  thus  induced.  Lip-epithelioma  almost  invari- 
ably occurs  in  men,  and  in  the  lower  lip — I  have  never  met  with  a  case  affecting 
the  lower  lip  of  a  woman.  It  is  met  with  after  the  middle  period  of  life.  Of 
twenty  consecutive  cases  in  which  I  have  oi>erated,  and  of  which  I  have  notes, 
thirteen  were  above  sixty,  and  six  between  fifty  and  sixty  years  of  age  ;  in  one 
case  only  did  the  disease  occur  under  thirty.  This  disease  is  at  first  entirely 
local,  often  being  induced  by  some  irritation,  oa  by  a  ru^cd  broken  tooth,  or 
by  smoking  a  clay-pipe ;  and  when  removed  it  does  not,  I  believe,  very  com- 
monly recur.  At  least,  of  the  very  many  patients  that  have  been  operated 
npoii  at  the  Univereity  College  Hospital,  I  have  known  but  few  to  return  with 
a  recurrence  of  the  disease  ;  I  cannot,  therefore,  but  come  to  tlic  conclusion 
that  the  operation  for  epithelioma  of  the  lower  lip  freijuently  rids  die  patient 
permanently  of  his  disease. 

When  return  docs  take  place,  it  is  not  always  iu  the  cicatrix  or  in  the 
adjacent  glanils.  1  have  bclu  recurrence  at  the  angle  of  tlie  month  and  inside 
the  cheek  of  the  side  opposite  to  that  on  which  the  primary  disease  hod  declared 
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itaelf  gnd  been  removed,  aad  tliia  not  till  thi-ee  or  four  years  after  the  opera- 
tioD.    In  these  cases  the  ttunour  was  probably  a  fresh  primary  growth. 

When  the  glands  are  entailed,  the  adrisability  of  operating  will  depend 
Qpon  the  extent  of  the  glandular  implication.  It  mast  be  remembered  that 
the  internal  organs  are  affected  in  epithelioma  only  in  exceptional  cases,  and 
thns  we  may  hope  occuionaHy  to  cure  the  patient  permanently  even  aft«r 


l\j.  Wll.-Eiu>n.ivaW>rtvEi.lllirlioiiui  Fi^.  662.-l,in(Bof  lncl»ii>n  for  Rfnioviu^ 
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implication  of  the  lymphatic  glands.  If  merely  the  submaxillary  lym- 
phatic glands  are  enlai^ed,  they  should  be  fully  exposed  by  a  curved 
incision  carried  from  near  the  symphysis  to  the  level  of  the  hyoid  bone  and 
back  to  the  edge  of  the  stemo^mastoid.  The  fiicial  artery  and  vein  will 
probably  be  tlivided,  and  sometimes  it  is  necessary  to  remove  the  submaxillary 
gland  which  may  be  implicated  by  extension  from  the  neighbouring 
lymphatic  glands.    A  gland  must  be  sought  for  also  between  the  genio-hyoid 
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muscles.  If  enlarged  glands  can  be  felt  beneath  the  stemo-maatoid,  it  is 
better  not  to  operate,  as  these  can  seldom  be  safely  removed  owing  to  their 
adhesion  to  the  carotid  sheath. 

If  the  glands  are  extensively  adherent  to  the  skin,  then  no  operation  shonld 
be  attempted. 

Operation. — When  once  the  trnc  nature  of  the  disease  has  l>cen  ascertained, 
the  operation  shonld  be  performed  with  as  tittle  delay  as  possible ;  hut  before 
it  is  done,  it  is  well  that  any  very  prominent  or  broken  tooth  should  be  removed, 
and  the  tartar  cleaned  away  from  the  incisors.  The  o[>eration  requires  to  be 
gomewhat  modified,  according  to  the  situation  and  e.^tent  of  the  affection  (Vig. 
603).     If  this  be  tolerably  limited,  a  V"8l'*P<'<'  f^''^,  extending  widely  round  it, 
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and  carried  sufficiently  low  to  include  any  indurated  prolongntion  of  the  ab- 
Borbents,  should  be  practised  :  the  edges  of  the  cut  aliould  then  be  brought 
together  by  two  hare-lip  pins  with  a  twisted  suture,  as  in  the  case  of  a  simple 
hare-lip.    When  the  disease  occupies  a  considerable  longitudinal  extent,  but 


Pig.  ees.— Eit«n^TcEpitheU<muor  tbsLIp;  Fig.  « 

Line*  of  Inciilun.  J 

does  not  dip  down  very  deeply,  a  shoe  of  the  Up  should  be  shaved  off,  inclndlng 
the  whole  of  the  morbid  structure  ;  and  it  is  often  surprising,  in  these 
circomstances,  to  observe  how  the  tissues  of  the  lip  will  speedily  rise  to  their 
natural  level,  thus  preventing  any  material  deformity  from  being  left  (Fig. 
664).  In  some  cases  the  disease  occupies  a  square  surface,  and  then  it  is  neces- 
sary to  excise  a  portion  of  the  lip  ;  when  this  is  done  a  considerable  gap  is 
left,  requiring  to  be  filled  by  some  plastic  operation  of  the  kind  that  will  be 
considered  in  a  subsequent  chapter,  which  may  be  most  conveniently  done  at 
the  time  when  the  excision  is  performed.  When  the  disease  occurs  at  the 
angle  of  the  mouth,  it  assumes  a  more  intractable  character  than  when  affect- 
ing the  free  part  of  the  lip.  The  same  operation — that  of  free  excision — may 
be  applied  to  it  here  as  in  the  former  case  ;  but  with  less  prospect  of  success. 
Should  the  disease  be  as  extensive  as  in  Fig.  665,  the  lines  of  incision  mnst  be 
80  planned  as  complct£ly  to  surround  and  to  isolate  it. 

G.  Heath  has  very  successfully  extended  this  operation  to  cases  in  which 
the  cancer  of  the  lip  had  invaded  the  gnm,  and  had  involved  the  lower  jaw, 
\xy  removing  a  portion  of  the  implicated  bone,  together  n-ith  the  disease,  in 
the  soft  parts.  Fig.  6GG  gives  a  good  idea  of  the  cases  to  which  this  operation 
is  apphcable. 

DIBSABSS   or   TBS   PABOTII)   OCUtO. 

Kornps  OT  Farotltifl  is  an  acnte  specific  disease,  the  local  manifestation 
of  which  is  inflammation  of  the  parotid  and  sometimes  of  the  other  sslivaiy 
glands.    It  is  common  in  children,  though  it  not  nnfreqoently  occurs  in 
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adults.  It  is  highly  infectious,  and  frequently  epidemic ;  and,  aa  in  the  other 
acute  specific  diseases,  one  attack  "enerally  protects  the  patient  from  the  disease 
for  the  rest  of  his  life.  It  has  an  incubative  period  of  from  two  weeks  to 
twenty-two  days,  but  three  weeks  is  the  moat  common  time.  It  commences 
usually  with  some  febrile  disturbance  and  malaise  lasting  about  twenty-four 
hours,  but  this  may  be  wanting.  At  the  end  of  that  time  one  parotid  gland 
l>eoomes  swollen,  stiff,  and  painful ;  the  swelling  continues  to  increase  till 
at)oat  the  fourth  day,  at  which  time  it  reaches  from  the  zygoma  to  the  angle 
of  the  jaw.  The  swollen  socia  parotidis  can  usually  be  clearly  felt  over  the 
masseter  and  forms  a  valuable  diagnostic  sign,  distinguishing  parotitis  from 
inflammation  of  the  lymphatic  glands  behind  the  jaw.  When  the  swelling  is 
at  its  height,  mastication  is  extremely  painful.  There  is  usually  elevation  of 
temperature,  reaching  102°  F.  or  103°  F,  When  one  gland  begins  to  subside 
ttiat  on  the  opposite  side  usually  begins  to  swell  and  runs  the  same  course  ; 
but  occasionally  both  glands  swell  simultaneously.  Suppuration  rarely,  if 
ever,  takes  place,  unless  it  be  in  the  lymphatic  glands  of  the  ncightwurhood. 
As  the  parotid  affection  subsides,  hut  sometimes  simultaneously  with  it, 
infianimation  of  the  testicle  in  the  male  or  the  breast,  labia,  or  ovary  in  the 
female  may  take  place.  These  so-calicd  metastases  are  very  rare  in  children. 
The  orchitis  is  frequently  followed  by  partial  or  complete  atrophy  of  the 
testicle  ;  but  fortunately,  as  the  disease  scarcely  ever  affects  both  sides, 
sterility  rarely  results.  Inflammation  of  the  membranes  of  the  brain  has 
l>een  said  to  have  been  met  with  as  a  complication  of  mumps. 

The  Trealmmt  of  this  affection  is  simple.  If  it  be  severe,  the  application 
of  hot  fomentations  and  the  administration  of  salines,  and,  when  the  affection 
is  on  the  decline,  frictions  with  camphorated  oil,  will  hasten  its  resolutiou. 
The  orchitis  must  be  treated  with  hot  fomentations  and  rest. 

Tnmonra. — Tumours  of  the  parotid  gland  itself  are  not  so  frequent  as 
morbid  growths  situated  upon  it  or  in  its 
vicinity.  The  tumoure  met  with  in  this 
region  may  be  simple  or  malignant.  The 
simple  tumours  met  with  in  this  region 
most  frequently  present  a  peculiar  struc- 
ture rarely  met  with  in  any  other  part  of 
the  body.  They  consist  of  mixed  curtilage, 
fibrous  tissue,  and  mucous  tissue,  to  which 
is  often  added  glandular  tissue,  imper- 
fectly resembling  the  structure  of  a  race- 
mose gland.  When  small  they  are  firm, 
and  somewhat  elastic  to  the  feel,  smooth 
or  slightly  lobulated  on  the  surface  and 
freely  movable  on  the  ports  beneath.  As 
they  increase  in  size  fluctuating  areas  be- 
come perceptible,  often  projecting  above     „    ^    __         ,„.  ^,,  ^h     , 

'        ,     ,       '  .mi  I  Fig.  «7 Tomourof  Pun-till,  toodMiily 

the  rest  of  the  growth.    These  may  be  ■niej  rot  BcmuviL 

actual  cysts contaiuing  a  glairyfluid  formed 

by  mucous  softening  of  the  cartilage,  or  they  may  be  due  to  the  presence  of  a  mass 

of  gelatinous  tissue,  presenting  under  the  microscope  the  typical  branched  cells 

and  mucous  intercellular  substance  of  a  myxoma.    These  tumours  grow  slowly, 

often  taking  many  years  to  reach  the  size  of  a  walnut,  but  at  any  time  they 
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may  take  on  active  growth  and  reach  a  large  size  in  a  comparatively  ehort 
time,  becoming  even  aa  large  as  a  cocoa-nnt ;  the  skin  covering  them  then 
becomes  thin  bnt  not  adherent,  and  not  nnfreqnently  a  network  of  veins 
covers  the  mass.  These  growths  frequently  Rend  prolongations  nnder  the 
ramus  of  the  lower  jaw,  and  then  occnpy  the  whole  of  the  space  between  its 
angle  and  the  mastoid  process ;  when  firmly  bound  down,  they  involve  the 
blood-veesels  and  nerves  in  this  important  region,  coming  into  relation  with 
the  styloid  process  and  its  muscles,  with  the  internal  as  well  as  the  external 
carotid,  and  even  pressing  upon  the  pharynx  and  projecting  into  the  fances, 
as  was  the  case  with  the  patient  from  whom  the  annexed  cnt  (Fig.  667)  was 
taken.    In  such  cases  as  these  the  deep  relations  of  the  tnmonr  are  so  intricate. 


Fig.  MS.— Kmpli  Tumour  of  FiroUil.  Fig.  t>M.— Slmpla  Tumonior  FuvtM :  &cK  Tin. 

important,  and  extensive,  that  no  operation  for  its  removal  can  be  undertaken, 
and  the  patient  eventnally  dies,  usually  in  consequence  of  disturbance  of  the 
cerebral  circulation,  or  of  compression  of  the  pharynx  and  larynx ;  or  the  skin 
may  at  last  become  adherent  and  give  way,  profuse  hemorrhage  afterwards 
taking  place  from  the  nicerating  tumour.  In  consequence  of  the  large  size 
that  these  tumours  may  attain,  they  have  a  tendency  to  produce  atrophy  of 
the  parotid,  and  often,  by  interfering  with  the  cerebral  circulation,  occasioD 
various  congestive  symptoms  about  the  brain.  Besides  the  ordinary  "  parotid 
tumour"  pure  cartilaginous  growths  are  not  uncommon,  and  more  rarely 
pure  fibromata  and  myxomata  are  met  with.  Cysts,  escept  as  secoDdary 
formations  in  solid  tumours,  are  very  rare. 

Malignant  Ttmoura  of  the  parotid  are  of  moderately  frequent  occnrtence. 
They  are  most  commonly  soft  glandular  cancers  (encephaloid),  but  acirrhns 
has  been  met  with  in  this  situation.  They  spring  from  the  gland  itself  and 
not  IVom  the  structures  superficial  to  it  as  is  the  case  with  the  simple  growths. 
They  present  the  ordinary  rapid  growth  of  such  tumours ;  they  are  from  tbe 
first  fixed  and  deeply  seated,  and  early  implicate  the  akin. 

Spindle-celled  and  roond-oelled  nrcomata  are  occasionally  met  with  in  this 
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region,  springing  from  the  bones  or  fasciae.  They  grow  rapidly  and  implicate 
the  surrounding  parts,  and  as  a  rule  force  their  way  into  the  pharynx.  The 
distinction  bet>vecn  these  and  the  true  cancers  cannot  always  be  made  during 
life. 

Diagnosis, — It  is  of  great  importance  to  effect  the  diagnosis  between  the 
non-malignant  and  the  malignant  varieties  of  tumours  in  the  parotid  region. 
In  the  simple  tumours  there  is  always  mobility  ;  and,  although  the  attach- 
ments may  be  deep,  the  skin  is  not  involved  to  any  extent.  The  outline  of 
the  mass  is  usually  well  defined,  square,  and  somewhat  lobulated.  The  pro- 
gress of  the  growth  is  very  slow,  often  occupying  many  years  before  it  attains 
any  considerable  bulk,  as  in  the  annexed  cuts  (Figs.  668,  6G9),  representing  a 
tumour  of  sixteen  years'  standing  which  I  excised.  In  the  malignant  growths 
there  is  no  mobility,  but  the  mass  is  solidly  fixed ;  its  outline  is  ill-defined, 
the  skin  soon  assumes  a  reddish  purple  colour,  is  brawny,  and  presents  the 
usual  characters  indicative  of  subjacent  malignant  action.  When  these 
tumours  are  encephaloid,  they  grow  with  considerable  rapidity,  feel  soft  and 
pulpy,  and  are  rounded  and  ill-defined  in  their  outline,  esi)ecially  under  the 
ear  and  by  the  ramus  of  the  jaw. 

The  lymphatic  gland,  which  lies  just  in  front  of  the  neck  of  the  lower  jaw, 
and  those  superficial  to  the  parotid,  when  chronically  enlarged,  may  often 
closely  resemble  a  simple  parotid  tumour.  Their  mobility  is  usually  less  than 
that  of  the  simple  parotid  tumour,  and  they  are  slightly  tender  when  pressed 
npon,  and  it  is  very  seldom  that  a  single  gland  is  affected.  Occasionally, 
however,  it  may  be  impossible  to  make  a  certain  diagnosis  till  the  tumour  is 
removed. 

Treatment, — In  the  treatment  of  these  tumours,  extirpation  is  necessarily 
the  only  course  that  can  be  adopted  ;  and  this  should  certainly  not  be 
attempted  if  the  disease  be  malignant ;  for,  as  it  would  l>e  impossible  to 
remove  its  deeper  attachments,  the  growth  to  a  certainty  would  speedily  return. 
Even  if  the  disease  be  of  a  simple  character,  care  must  be  taken  that  every 
lobule  and  prolongation  be  extirpated  ;  for,  if  any  be  left,  however  small,  it 
will  without  doubt  become  the  nucleus  of  a  new  tumour.  In  removing 
tumours  in  this  situation,  the  superficial  incisions  should  be  free,  and  either 
longitudinal  or  crucial,  so  that  the  whole  mass  may  be  fairly  exposed.  It  is 
not  wise  to  remove  integument,  however  redundant  this  may  appear  to  be, 
nnlesR  it  have  undergone  infiltration,  incorporation  with  the  tumour,  or  change 
of  structure  ;  and  even  then  as  little  as  possible  should  be  taken  away.  The 
fibroos  or  aponeurotic  investments  of  the  tumour  must  be  fairly  opened,  and 
the  edge  of  the  knife  must  then  be  directed  against  it,  and  the  dissection 
carried  on  from  Ijelow  upwards,  or  from  behind  forwards,  so  that  one  division 
of  the  blood-vessels  supplying  it  may  be  sufficient.  After  the  tumour  has 
been  well  loosened  by  the  division  of  investing  fascias  and  structures  (and  it  is 
surprising  how  movable  it  often  becomes  after  this  has  been  done,  though  it 
may  previously  appear  to  have  incorporated  somewhat  solidly  with  the  sub- 
jacent tissues)  it  should  be  taken  hold  of  by  the  hand  or  a  large  double  hook, 
and  drawn  well  forwards  whilst  the  deep  dissection  is  being  carried  on.  In 
prosecuting  this,  the  Snrgeon  must  particularly  guard  against  wounding  the 
temporo-maxillary  artery  and  the  facial  nerve,  which  are  especially  exposed  to 
injury.  In  some  cases  the  division  of  these  cannot  be  avoided,  as  they  are 
incorporated  in  the  mass  that  is  undergoing  removal.    The  haemorrhage  will 
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then  of  course  be  abundant,  but  may  usually  be  immediately  arrested  by  the 
ligature  of  the  divided  artery  ;  indeed,  in  most  cases  the  bleeding  is  profuse, 
owing  to  the  unavoidable  section  of  nutrient  vessels  and  of  large  subcutaneous 
veins,  but  may  generally  be  readily  arrested  by  ligature  and  pressure.  In  most 
instances,  however,  by  keeping  the  edge  of  the  knife  carefully  against  the 
tumour,  and  by  drawing  it  well  forward,  so  as  to  loosen  it  in  its  areolar  bed 
at  each  stroke  of  the  scalpel,  removal  of  the  morbid  mass  may  be  effected 
without  the  division  of  any  important  vessel  or  nerve.  It  is  of  more  con- 
sequence to  avoid  a  wound  of  the  portio  dura  or  of  the  chief  branches  of  the 
pes  anserinus,  than  even  of  the  temporo-maxillary  artery ;  as  incurable  paralysis 
of  the  face  would  result  from  such  an  injury.  Injury  to  this  nerve  is  best 
avoided  by  dissecting  out  the  tumour  by  incisions  parallel  to  its  main  trunk 
and  chief  branches,  and  especially  by  drawing  the  mass  well  forward,  and 
directing  the  knife  towards  it. 

If  the  tumour,  though  non-malignant,  have  been  allowed  to  attain  an 
enormous  size,  developing  at  its  deeper  attachments  as  well  as  superficially, 
with  large  lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in  close  relation 
with  the  pharynx,  the  internal  carotid,  and  jugular  vein,  it  will  not  be  prudent 
to  attempt  its  removal. 

Ezoiflion  of  tho  Parotid  Glaaid  itself  is  occasionally  spoken  of,  but  \&  very 
rarely  done.  I  believe  that  in  most  cases  in  which  it  is  stated  that  complete 
removal  of  this  gland  has  been  accomplished,  tumours  overlying  and  com- 
pressing it  have  been  mistaken  for  it.  Godlee,  in  one  case  in  University 
College  Hospital,  completely  removed  the  gland  for  an  infiltrating  growth. 
The  operation  was  tedious  and  difficult,  and  the  facial  nerve  and  carotid 
artery  were  necessarily  divided.  The  wound  healed  well,  but  the  growth 
returned  and  ultimately  proved  fatal. 

DI81SABZ8    OF    THX    NXOK. 

Congenital  Fistula  in  the  Vaok  or  Branchial  Fistnl»  are  of  very 

rare  occurrence.  They  arise  from  imperfect  closure  of  one  of  the  branchial 
clefts,  most  commonly  the  lowest  (see  Fig.  365,  Vol.  I.,  p.  974).  The  fistula 
opens  on  the  skin  near  the  sternal  origin  of  the  stcnio-mastoid.  It  is  lined 
with  mucous  membrane  and  discharges  a  small  quantity  of  mucous  fluid.  A 
fine  probe  can  usually  be  passed  a  considerable  distance  upwards  towards  the 
hyoid  bone,  and,  in  rare  cases,  can  be  made  to  enter  the  pharynx.  Similar 
congenital  fistulas  have  been  met  with  in  the  middle  line  of  the  neck.  As  they 
cause  no  inconvenience  they  are  better  left  alone  as  it  is  impossible  to  ck«e 
the  whole  track,  and  obliteration  of  the  orifice  would  probably  be  followed  by 
the  dilatation  of  the  remainder  into  a  cyst. 

Cystic  Tomonm  in  the  Hack. — Six  varieties  of  cysts  are  met  with  in  the 
neck ;  1,  the  congenital  multilocular  cysts  or  cystic  hygroma ;  2,  unilocular 
serous  cysts  or  hydrocele  of  the  neck  ;  3,  blood-cysts  ;  4,  deep  atheromatous 
cysts  ;  5,  bursal  cysts  ;  and  G,  true  hydatid  cysts. 

The  Congenital  Mnltiloonlar  Cyata  or  Cyatio  Kygvomata  are  usually 
situated  in  the  middle  line  in  the  subcutaneous  tissue  in  front  of  the  trachea, 
where  they  may  attain  a  good  size.  Their  supposed  origin  and  their  structure 
have  been  already  descril)ed  (Vol.  I.,  p.  D7G.)  If  not  too  large  or  too  deeply 
attached  they  may  be  removed. 
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The  Uailocnlar  Seroiui  Csrst  or  Kydroeale  of  the  Heck  is  of  somewhat 
doDbtihl  origin,  but  they  are  usually  sapposed  to  arise  in  spaces  left  by  the 
imperfect  closure  of  the  branchial  clefts.  These  tumours  were  accurately 
described  by  Maunoir  and  Phillips.  They  may  be  congenital,  but  more 
commonly  appear  in  children  or  early  adult  life.  The  cyst  is  usually  situated 
in  the  posterior  inferior  triangle,  but  has  been  met  with  also  in  front  of  the 
stemo-mastoid  between  that  muscle  and  the  jaw,  forming  a  rounded  tumour, 
smooth,  tense,  and  elastic,  and  filled  with  a  yellow  or  chocolate-coloured  serous 
fluid.  It  may  attain  so  large  a  size  as  to  interfere  with  deglutition  and 
respiration.  The  largest  I  have  seen  was  of  the  size  of  an  orange.  The  skin 
covering  this  tumour  is  not  discoloured,  in  some  cases  of  natural  thickness, 
in  others  thin  and  expanded,  so  as  to  give  a  bladder-like  appearance  to  the 
growth. 

The  Treatmmi  of  this  tumour  consists  in  tapping,  when  complete  collapse 
of  the  cyst  takes  place  ;  it  however  soon  fills  again.  A  permanent  cure  may 
be  eiTected  by  injection  with  iodine,  or  by  passing  a  seton  across.  It  is 
usually  impossible  to  dissect  it  out  owing  to  the  depth  of  its  attachments 
and  the  thinness  of  its  wall. 

8.  Blood-Cyst  or  Kiematocele  of  the  Vaek. — This  may  be  merely 
one  of  the  cysts  just  described  into  which  hemorrhage  has  accidentally  taken 
place.  The  true  blood-cysts,  however,  are  much  more  serious  ;  when  punc- 
tured pure  blood  escapes,  sometimes  almost  arterial  in  tint,  and  even  if  the 
cyst  be  emptied  it  speedily  fills  again.  They  have  been  met  with  in  close  con- 
nection with  the  great  vessels  of  the  neck.  Their  origin  is  not  certainly  known, 
but  some  have  supposed  them  to  originate  from  a  cyst-like  dilatation  of 
one  of  the  large  veins  of  the  neck.  In  others  no  communication  has  been 
found  with  any  large  vesaete,  but  the  lining  membrane  was  highly  vascular. 
The  Treatment  consists  in  puncturing  the  cyst  with  a  fine  trochar  and  in- 
jecting iodine  or  perchloride  of  iron.  If  the  cyst  could  be  partially  emptied 
by  pressure,  showing  communication  with  a  large  vein,  this  would  evidently 
not  be  justifiable.  Oay  has  successfully  dissected  one  out,  which  lay  in  close 
contact  with  the  carotid  sheath. 

4.  Deep  Atheromatoiui  Cysts  are  very  rare.  They  are  of  congenital 
origin,  and  arise  from  inclusion  of  a  fold  of  skin  during  closure  of  the  branchial 
clefts  (Vol.  I.,  p.  974).  Their  most  common  situations  are  below  the  jaw,  in 
the  middle  line  pushing  upwards  beneath  the  tongue  and  along  the  anterior 
border  of  the  stemo-mastoid.  The  only  Treatment  consists  in  dissecting 
them  out.  The  operation  may  be  very  difficult,  owing  to  the  relations  of  the 
cyst-w^all  to  the  large  vessels  and  other  important  parts. 

5.  The  Bursal  Cysts  occur  in  the  middle  line  about  the  hyoid  bone  and 
the  front  of  the  larynx.  They  have  already  been  described  with  diseases  of 
bursas  (p.  481). 

r».  True  ^rdsrtid  Cyvts  sometimes  form  in  the  neck.  A  woman  was 
nnder  my  care  at  the  Hospital  for  a  hydatid  tumour  of  the  liver,  which  I 
tapped ;  seven  years  afterwards  she  presented  herself  vdth  a  thinned-walled 
clastic  semi-transparent  tumour  in  the  posterior  inferior  triangle  of  the  neck, 
about  the  size  of  an  orange.  This  I  tapped,  and  found  it  to  contain  clear 
serous  fluid  with  the  remains  of  echinococci.  In  another  case,  that  of  a 
lad  l^red  about  18,  otherwise  healthy,  I  removed  a  hydatid  tumour  as  large 
as  a  shaddock  from  the  nape  of  the  neck,  where  it  was  deeply  seated  under  the 
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trapezius,  growing  apparently  from  the  sabstance  of  the  complexua  or  splenios 
capitis  muficlesy  and  lying  close  upon  the  cervical  spine  and  the  occipital  bone. 

Solid  Tnmonrfl  of  the  Heck. — Fatty  tumours  and  the  various  forms  of 
sarcoma,  may  occur  in  the  subcutaneous  tissue  and  fascia  of  the  neck  as  else- 
where, but  they  present  nothing  special.  The  neck  is  the  favourite  seat  of  lym- 
phadenoma,  the  tumours  in  this  situation  often  reaching  an  enormous  size,  so 
as  to  endanger  life  by  their  pressure.  In  the  submaxillary  region,  tumours  are 
occasionally  met  with  similar  in  character  to  the  parotid  tumour  already 
described.    The  submaxillary  gland  itself  is  rarely  the  seat  of  disease. 

Tumours  in  these  situations  may  occasionally  attain  a  considerable  size,  and 
if  beneath  the  fascia,  may  extend  deeply.  In  some  cases  when  the  integu- 
ments and  superficial  structures  covering  the  growth  are  divided,  it  may  be 
isolated  with  sufficient  facility,  its  fixity  being  in  a  great  measure  due  to  its 
being  bound  down  by  the  investing  fascia  rather  than  to  its  having  contracted 
deep  adhesions.  Occasionally,  though  rarely,  a  slowly-growing  simple  tumour 
develops  deeply  in  the  anterior  triangle  of  the  neck,  lying  between  the  stemo- 
mastoid,  the  trachea,  and  the  pharynx,  possibly  even  under  the  carotid  sheath, 
with  the  artery  pushed  on  one  side,  or  even  running  over  the  anterior  convexity 
of  the  growth.  In  such  cases,  the  question  of  removal  requires  to  be  ap- 
proached with  the  utmost  caution.  If  the  tumour  be  movable  above  the 
vessels,  it  may  generally  be  taken  out ;  if  it  lie  below  the  sheath,  even  thoagh 
not  fixed  to  the  spine,  its  extirpation  is  not  practicable.  Before  determining 
upon  the  removal  of  a  tumour  situated  in  one  of  the  triangles  of  the  neck,  it 
is  indeed  always  very  necessary  that  a  diagnosis  of  its  nature  be  effected,  and 
that  some  opinion  be  formed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is  whether  it  be  simple  or  malignant.  If  simple, 
it  will  usually  have  been  many  years  in  growing ;  it  will  be  hard  but  not 
stony,  lobulated  or  somewhat  square-shaped ;  the  patient*s  general  health  being 
good.  It  will  generally  be  found  to  be  movable,  though  not  perhaps  to  any 
great  extent,  and  will  present  no  sign  of  incorporation  with  neighbouring 
structures.  If  it  be  superficial,  the  fibres  of  the  platysma  will  not  appear  to 
spread  over  it,  and  the  stemo-mastoid  muscle  may  be  traced  to  one  siae  of  or 
below  it.  In  such  circumstances,  removal  of  the  tumour  may  be  undertaken 
by  any  Surgeon  possessing  a  fair  share  of  anatomical  knowledge  and  manual 
skill,  with  every  prospect  of  success.  But  if  the  tumour  be  of  stony  hardness, 
have  implicated  the  skin,  and  be  immovable,  the  whole  head  being  moved  on 
any  attempt  at  drawing  it  aside,  if  it  be  ill-defined  under  the  jaw  and  ear«  or 
rapidly  growing,  soft  and  pulpy  to  the  feel,  deeply-seated  under  the  angle  of 
the  jaw,  evidently  below  the  platysma  and  deep  fascia  of  the  nock,  and  possibly 
beneath  the  stemo-mastoid,  then  no  attempt  at  extirpation  should  be  under- 
taken, as  the  mass  could  either  not  be  removed  with  safety,  or,  if  it  were  by 
any  possibility  extirpated,  the  already  existing  contamination  of  the  neighbour- 
ing parts  would  certainly  lead  to  a  speedy  recurrence  of  the  disease. 

In  removing  stihmaxUlary  twnoursy  a  free  superficial  incision  nearly  parallel 
to  the  margin  of  the  lower  jaw,  but  below  this,  will  usually  allow  ready 
extirpation  of  the  mass.  In  these  operations  the  facial  artery  is  generally 
sufficiently  under  cover  of  the  Ijoue  to  escape  injury,  but  there  may  be,  and 
usually  is,  free  venous  hreraorrhage. 

Congmiital  Tumour  or  ZncLvnition  of  tho  Stomo-mastoid. — Tliese 
terms  are  applied  to  a  diffuse  thickening  and  induration  of  the  stemo-mastoid. 
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affecting  especiallj  its  lower  and  sternal  part,  occasionally  met  with  in  infimts. 
It  is  observed  either  at  birth  or  shortly  after.  It  disappears  after  a  few  weeks 
or  months  without  any  special  treatment.  Its  nature  is  somewhat  uncertain  ; 
it  has  been  attributed  to  injury  during  birth,  especially  in  cases  of  breech-pre- 
sentation ;  Bryant  considers  it  inflammatory ;  Holmes  is  inclined  to  regard  it 
as  a  congenital  hypertrophy  ;  and  by  others,  it  has  been  referred  to  syphilis. 
In  a  case  recorded  by  F.  Taylor,  in  which  the  swelling  was  examined  after 
death,  it  was  found  to  be  due  to  a  new  growth  of  fibrous  tissue  between  the 
bundles  of  muscular  fibres.  The  child  was  syphilitic,  and  the  case  was  also  one 
of  breech-presentation  at  birth. 

HkBamm  CeUialitui  of  the  Hack.  Lndwig's  Angina  has  been  described 
in  VoL  L  at  p.  926. 

DIBXASSB   07   THB    TH7BOXD   QZJLND. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements,  which 
commonly  go  by  the  name  of  Branchocele  or  Ootire.  The  thyroid  gland  is  com- 
posed of  closed  vesicles,  lined  by  a  single  layer  of  cubical  epithelium,  contain- 
ing a  clear  albuminous  fluid.  The  vesicles  are  held  together  by  areolar  tissue, 
supporting  numerous  vessels  of  considerable  size.  Yirchow  has  shown  that  all 
forms  of  bronchocele  commence  by  a  true  hypertrophy  of  the  gland-substance, 
but  as  the  enlargement  progresses,  one  or  other  of  the  constituent  elements  of 
the  gland  may  increase  out  of  proportion  to  the  others.  If  all  the  constituents 
continue  to  increase  equally,  the  simple  bronchocele  results ;  if  the  contents  of 
the  vesicles  accumulate,  unduly  distending  the  cavities,  the  diseaae  assumes  the 
form  known  as  cystic  bronchocele.  Very  commonly  there  is  a  great  increase  of 
the  fibrous  tissue,  forming  the  Fibrous  Bronchocele^  and  occasionally  great 
dilatation  of  the  vessels  takes  place  with  simple  hypertrophy  of  the  remaining 
structures  of  the  gland,  forming  the  PulsaHng  Bronchocele,  Secondary  changes 
also  may  modiiy  the  structure  of  the  tumour.  Of  these  the  most  common  is  a 
substitution  of  a  gelatinous  colloid  material  for  the  albuminous  fluid  normally 
found  in  the  vesicles  of  the  gland«  Calcification  also  is  conmion  both  in  the 
walls  of  the  cysts  in  cystic  bronchocele,  and  in  the  masses  of  fibrous  tissue  in 
the  fibrous  goitre. 

The  Causes  of  bronchocele  have  been  much  discussed,  both  professionally 
and  popularly.  The  most  generally  received  belief  is,  that  the  disease  is 
directly  occasioned  by  some  impurity  in,  or  peculiarity  of,  the  water  that  the 
patients  drink ;  and  it  has  been  supposed  that  water  coming  through  chalk  or 
limestone  is  particularly  apt  to  occasion  bronchocele  in  this  country,  and  that 
water  resulting  from  melted  snow  is  its  occasioning  cause  in  Switzerland. 
But  these  ideas  are  groundless.  Hard  water  is  drunk  largely  in  this  country 
in  districts  where  no  bronchocele  occurs,  and  snow-water  is  never  used  in 
Switzerland  ;  spring-water  of  the  purest  kind  only  being  drunk.  It  would 
appear  that  air  and  locality  have  much  more  to  do  with  the  occurrence 
of  bronchocele  than  water.  In  mountainous  countries  the  disease  occurs 
almost  entirely  amongst  the  inhabitants  of  valleys,  where  the  air  is  moist  and 
stagnant ;  the  inhabitants,  especially,  of  valleys  that  run  north  and  south, 
into  which  the  sun  does  not  penetrate  readily,  or  for  many  hours  in  the  day, 
which  are  always  in  the  shade  of  neighbouring  and  overhanging  mountains, 
are  especially  prone  to  it.    This  is  well  known  to  be  the  case  in  Switzerland, 
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where  the  disease  is  endemic  ;  so  also  in  large  towns,  it  occurs  chiefly  amongst 
the  poor  who  live  in  cellars  and  kitchens,  or  damp,  ill-ventilated  streets  and 
coorts.  When  it  is  met  with  in  the  richer  classes,  it  is  found  mainly  amongst 
children  and  young  people  shut  up  in  school-rooms  or  devoted  to  a  sedentary 
and  indoor  life,  unnatural  and  prejudicial.  It  is  rarely,  if  ever,  met  with 
amongst  those  who  lead  open-air  and  active  lives.  Bad  food  and  low  living 
no  doubt  conduce  to  it.  The  tendency  is  probably  hereditary  in  some  cases  ; 
when  associated  with  idiocy,  constituting  that  wretched  condition  *'  cretinism,'* 
it  undoubtedly  is  so.  Every  race  of  men  is  liable  to  bronchocele,  and  it  occnrs 
in  all  latitudes,  from  the  Arctic  region  to  the  tropics.  Thus  Franklin  found 
bronchocele  amongst  the  inhabitants  of  the  polar  regions,  and  Mungo  Park 
amongst  those  of  the  interior  of  Africa.  In  this  country  it  is  most  common 
in  Derbyshire,  and  has  consequently  received  the  name  of  "  Dm-byshire  neck,^'* 
It  is  most  frequent  amongst  women. 

Symptoms  and  Varieties. — Sample  Kypertropliy. — The  thyroid  gland 
may  be  simply  hypertrophied,  and  may  then  attain  a  considerable  size.  It 
forms  a  smooth  rounded  tumour,  maintaining  more  or  less  accurately  the  form 
of  the  normal  gland,  though  frequently  the  enlargement  on  one  side  is  greater 
than  that  on  the  other.  It  is  soft  and  elastic  to  the  feel,  and  moves  up  and 
down  with  the  trachea  during  deglutition.  In  the  majority  of  instances  in 
England,  the  tumour  is  of  but  very  moderate  size,  commencing  at  first  as  a 
mere  fulness  and  uniform  rounded  enlargement  of  the  isthmus,  until  perhaps, 
by  the  pressure  of  the  growth  confined  between  the  stemo-mastoid  muscle  and 
under  the  deep  fascia  of  the  neck,  the  voice  becomes  croaking  and  harsh,  and 
respiration  and  deglutition  seriously  affected.  It  is  seldom  that  the  bron- 
chocele distorts  the  structures  of  the  neck  to  one  side ;  but  this  may  happen. 
Thus  I  have  seen  the  larynx  and  trachea  pushed  completely  over  to  the  left, 
forming  a  long  convexity  in  that  direction,  whilst  the  carotid  sheath  on  the 
right  side  was  thrust  behind  the  stemo-mastoid  muscle. 

There  is  a  remarkable  connection  between  tumours  of  the  thyroid  gland  of 
this  kind,  and  a  general  ancemic  condition  of  the  system.  In  London  nothing 
is  more  common  than  to  find  a  certain  degree  of  bronchocele  in  pole  and 
bloodless  women  and  girls  ;  indeed,  so  frequent  is  the  coincidence  that  it  is 
impossible  not  to  regard  it  in  the  light  of  cause  and  effect. 

The  immense  lobulated  tumours  hanging  from  the  fore  part  of  the  neck, 
which  are  met  with  in  varioos  districts  of  this  country  and  of  the  Continent, 
more  especially  in  the  valleys  of  the  Alps,  in  which  the  disease  is  and  has 
been  epidemic  for  ages,*  usually  belong  to  the  fibrous  variety  of  bronchocele. 

Fibroiui  Bronehoeale. — This  form  commences  as  simple  hypertrofAy, 
but  as  the  tumour  increases  in  size  it  loses  its  soft  elastic  feel  and  becomes 
dense  and  indurated  ;  at  the  same  time  its  form  often  changes,  becoming  more 
irregular  and  lobulated.  The  pressure  effects  of  the  fibrous  bronchocele  are 
more  severe  than  those  of  the  simple  form,  owing  to  the  greater  density  of  its 
structure.  Respiration  may  be  greatly  impeded,  at  first  only  daring  exertion, 
but,  when  the  growth  reaches  a  considerable  size,  during  rest  also.  Occasion- 
ally the  tumour  may  extend  below  under  the  sternum,  and  the  pressure-signs 
then  become  more  serious.    Deglutition  is  seldom  seriously  interfered  with. 

Oyitio  Bronehooale  is  due  to  the  development  of  cysts  in  the  substance 

*  Quia  tomldom  Gnttur  mimtar  in  A1]iibas? 
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of  the  enlarged  gland.  These  cysts  may  be  single  or  multiple.  When  single 
or  of  large  size,  as  in  Pig.  670,  they  usually  contain  clear  serous  fluid.  When 
multiple,  they  are  filled  with  colloid  substance,  or  with  a 
fluid  that  presents  the  ordinary  characters  of  altered  blood, 
being  dark,  grumous,  or  like  coffee-grounds,  and  have  often 
cauliflower-like  excrescences  projecting  into  their  interior. 

Pnlsatiiig  Bronelioeele  is  occasionally  met  with.  The 
pulsation  which  is  excentric  and  distensile,  is  synchronous 
with  the  heart's  action,  and  evidently  due  to  the  vascular 
character  of  the  tumour  itself.  This  form  of  bronchocele  is 
sometimes  conjoined  with  the  cystic.  When  it  is  confined 
to  one  lobe  only,  care  must  be  taken  not  to  confound  the 
beatings  with  those  of  carotid  aneurism  ;  a  mistake  which  I 
have  known  to  occur.  The  diagnosis  of  the  two  affections 
has  been  adverted  to  at  p.  172,  Vol.  II. 

Treatment. — ^The  treatment  of  bronchocele  must  vary 
according  to  the  size  and  character  of  the  tumour,  Ti^^idJ^' M^'nii^ 
and  the  constitutional  condition  associated  with  it.  When  ci«ar  ^rom  fiuw. 
smaU,  and  associated  with  anaemia,  and  of  comparatively 
recent  formation,  it  is  best  treated  by  improving  the  general  condition  of  the 
patient.  This  may  be  done  in  various  ways  :  by  the  administration  of  good 
food ;  by  change  of  air  from  a  low  and  damp  to  an  elevated  and  dry  and 
healthy  situation.  The  change  to  a  higher,  and  diier,  and  more  airy  locality 
has  been  much  insisted  on  by  those  who  have  studied  the  disease  in  those 
valleys  of  Switzerland  in  which  it  is  endemic  ;  and  establishments  have  been 
erected  several  thousand  feet  above  the  level  of  the  sea,  on  mountain-tops, 
with  the  view  of  curing  patients  thus  affected.  Guggenbiihl  has  been  particu- 
larly successful  in  these  endeavours.  In  towns,  the  patient,  if  living  on  the 
basement  floor,  should  be  moved  to  the  upper  storey,  if  possible,  and  should 
be  encouraged  in  habits  of  outdoor  rather  than  of  sedentary  or  indoor  occu- 
pations. Besides  these  hygienic  measures,  which  are  of  the  flrst  importance, 
the  disease  may  be  treated  medically  by  the  administration  of  iron,  especially 
the  iodide,  internally,  and  the  extemd  application  of  iodine  or  of  iodide  of 
lead  ointment.  Indeed,  in  the  soft  bronchocele  occurring  in  anaemic  females, 
iron  is  of  the  utmost  service,  and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  hard,  and  unconnected  with  anaemia,  the  chief 
reliance  is  to  be  placed  on  the  free  and  continuous  use  of  iodine  internally  as 
well  as  externally.  The  iodide  of  potassium  is  the  best  form  in  which  to  give 
the  iodine  internally.  The  quantity  of  this  medicine  should  be  gradually 
increased,  until  from  20  to  80  grains  are  given  three  times  a  day,  either  alone, 
in  milk,  or  in  combination  with  some  preparation  of  iron  ;  the  iodide  is  pro- 
bably the  best.  But  iron  is  very  necessary  in  all  the  anaemic  forms  of  the 
disease.  Iodide  of  lead  and  compound  iodine  ointment  may  be  used  with 
advantage.  It  has  been  recommended  by  Mouat  that  the  biniodide  of 
mercury  ointment  (16  grs.  to  the  ounce)  should  be  well  rubbed  in  for  several 
days ;  and  then,  the  tumour  being  covered  with  it,  the  patient  should  be 
exposed  to  the  strong  heat  of  a  mid-day  summer  sun.  This  method  of  treat- 
ment, which  is  said  to  have  been  exti*emely  successful  in  India,  has  not  been 
tried  in  this  conntry  to  a  snflScicnt  extent  to  enable  an  opinion  to  be  formed 
of  its  merits.    In  some  instances  pressure  has  been  of  use,  especially  in  con- 
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junction  with  the  iodine-inunctions  ;  though  it  is  not  so  easy  to  apply  this 
means,  and  no  considerable  degree  of  it  can  be  borne,  on  account  of  the 
increased  difficulty  of  respiration  that  is  thus  occasioned.  In  fact,  the  com- 
pression exercised  upon  the  tumour  by  the  stemo-mastoid  muscles  in  some  of 
these  cases  is  so  considerable  that  it  becomes  necessary  to  divide  its  tendon 
subcutaneously,  in  order  to  relieve  the  trachea  from  the  constriction  to  which 
it  is  subjected.  When  the  tumour  is  chiefly  cystic,  the  fluid  contents  may  be 
drawn  off  by  tapping,  and  an  endeavour  may  be  made  to  cause  the  cysts  to 
close  by  inducing  inflammation  in  them  by  the  injection  of  tincture  of  iodine. 
The  fluid  that  flows  from  the  cyst  is  often  darkly  stained  with  blood,  and 
occasionally  pure  blood  may  escape  in  considerable  quantities  from  the 
puncture.  Morell  Mackenzie  advises  the  injection  of  the  cyst  with  per- 
chloride  of  iron  to  check  the  flow  of  blood  that  often  takes  place  from  the 
cyst  wall.  He  recommends  that  the  cyst  be  tapped  with  a  trochar  and 
cannula  ;  after  the  fluid  has  escaped  a  solution  of  perchloride  of  iron  (5ij.  to 
3j.  of  water)  is  injected  ;  the  cannula  is  then  plugged  and  left  in  till  suppura- 
tion is  established,  after  which  it  may  be  withdrawn  and  a  drainage-tube 
substituted.  When  bronchocele  is  very  large,  and  very  chronic,  its  absorption 
cannot,  I  think,  be  expected  to  be  brought  about  by  these  or  any  other  means  ; 
and  the  question  then  arises  as  to  the  propriety  of  having  recourse  to  operative 
interference.  The  introduction  of  a  aeton  across  the  tumour  is  occasionally 
attended  by  beneficial  results.  This  operation,  however,  is  not  unaccom- 
panied by  danger ;  a  patient  in  the  neighbourhood  of  London,  on  whom  it 
was  being  performed  some  years  ago,  lost  his  life  by  the  entrance  of  air  into  a 
vein  which  was  accidentally  punctured  at  the  root  of  the  neck. 

Zad^ction  of  Tincture  of  Iodine  into  the  substance  of  the  gland  is 
recommended  by  Billroth  in  cases  of  simple  hypertrophy.  In  fibrous  broncho- 
celes  he  does  not  advise  it,  as  they  are  often  permeated  by  very  large  blood- 
vessels. The  iodine  is  injected  by  means  of  an  ordinary  hypodermic  syringe, 
about  ten  minims  being  thrown  in  at  a  time.  The  operation  may  be  repeated 
twice  or  three  times  a  week,  according  to  the  effect. 

Zx^eotion  of  Percliloride  of  Iron  by  means  of  the  syringe  figured  at 
p.  70,  Vol.  II.,  might  be  of  service  in  some  cases  of  very  vascular  and 
pulsating  bronchocele  ;  but  it  is  not  without  the  special  danger  of  forming  a 
plug  in  the  circulation,  and  rapidly  fatal  embolism  may  follow  its  use.  A 
fatal  accident  of  this  kind  has  in  fact  been  recorded.  In  one  instance  of 
pulsating  bronchocele  in  which  I  employed  it,  although  much  local  inflamma- 
tion and  deep-seated  suppuration  were  induced  by  it,  the  patient  was  in  the  end 
materially  benefited. 

Zdgatnre  of  the  Thyroid  Arteries  has  been  practised  by  some  Surgeons, 
with,  it  is  stated,  a  ceitaiu  degree  of  success.  The  difficulties  and  danger  of 
the  operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sources,  have 
caused  it  to  be  but  little  resorted  to  by  Surgeons  of  the  present  day.  In  one 
case  of  pulsating  bronchocele  in  which  I  had  recourse  to  this  treatment,  no 
benefit  resulted  from  it. 

Zzoision  of  the  Thyroid  Body. — Roux,  Warren,  Greene,  and  others, 
have  successfully  extirpated  large  bronchoccles,  but  these  operations  must  be 
looked  upon  as  altogether  the  exception  in  the  treatment  of  the  disease ;  and 
instances  are  certainly  not  often  met  with  in  this  country  in  which  a  Surgeon 
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would  think  it  proper  to  nndertake  bo  serious  a  procedure  for  an  afifection  that 
is  not  necessarily  mortal.  Cases,  howeyer,  occasionally  occur  in  which,  from 
pressure  on  the  trachea,  oesophagus,  and  jugular  vein,  the  dyspnoea  is  so 
excessive,  the  dysphagia  and  vertigo  so  serious,  that  there  is  no  escape  from 
death  except  by  the  removal  of  the  tumour.  Of  all  the  methods  for  the 
removal  of  enlarged  thyroid  gland,  P.  H.  Watson's  operation  is  probably  the 
safest  in  execution,  and  most  satisfactory  in  results.  It  is  done  as  follows.  A 
free  incision  is  made  in  the  mesial  line  from  the  upper  to  the  lower  end 
of  the  tumour,  the  fascia  being  as  freely  opened  as  the  ^in  ;  but  the  delicate 
&scial  investment  of  the  thyroid  gland,  which  is  a  prolongation  of  the  sheath 
of  the  thyroid  vessels,  should  be  left  intact.  The  vessels  on  each  side  of  the 
tumour,  superior  and  inferior  thyroid,  are  then  to  be  securely  ligatured 
within  their  sheath,  by  passing  an  aneurism-needle  round  this,  and  tying 
them  »n  masse.  It  is  of  the  first  importance  that  the  vessels  be  tied  in  and 
with  their  sheathing  envelope  ;  for,  as  Watson  truly  observes,  if  this  be  not 
done,  they  will  be  found  to  be  so  fragile  as  to  risk  being  cut  through  by  the 
ligatures.  After  ligature  of  the  four  sets  of  supplying  vessels,  the  areolar 
capsule  of  the  thyroid  should  be  opened  by  being  scratched  through  in  the 
mesial  line,  and  the  mass  removed  with  care  and  delicacy,  all  attachments 
being  divided  by  blunt-pointed  scissors.  The  principal  danger,  besides  the 
haemorrhage,  would  probably  consist  in  the  adhesion  of  the  tumour  to  the 
sheath  of  the  vessels,  more  particularly  the  internal  jugular  vein.  In  one 
case  referred  to  by  W.  Greene,  this  vessel  was  wounded. 

Professor  Kocher,  of  Berne,  living  in  a  goitrous  country,  has  probably  per- 
formed the  operation  of  excision  of  bronchocele  more  frequently  than  any 
other  Surgeon.  He  has  also  been  enabled  to  study  the  effects  of  the  operation 
on  the  after-health  of  the  patients,  and  his  observations  in  this  respect  are  of 
interest  alike  to  the  physiologist,  the  surgeon,  and  the  pathologist.  His 
operations  may,  indeed,  be  regarded  as  physiological  experiments  on  the  use  of 
the  thyroid  body,  on  which  they  throw  much  light ;  and  as  pathological  re- 
searches into  the  nature  of  that  remarkable  disease  first  described  by  Sir 
W.  Gull — "  Myxoedema  "—in  which  atrophy  of  the  thyroid  is  an  important 
characteristic. 

Kocher  has  partially  or  wholly  excised  the  thyroid  body  in  101  cases ;  of 
these  he  was  able  to  trace  the  after-conditions  in  28  cases  of  partial,  and  in  18 
cases  of  total  extirpation  of  this  organ.  In  none  of  the  cases  of  partial 
excision  was  any  deterioration  of  general  health  noticeable.  Of  the  18  cases 
of  total  extirpation,  in  two  only  was  there  no  change  for  the  worse  with  regard 
to  the  general  health,  and  it  was  most  remarkable,  that  in  one  of  these  cases  a 
vicarious  hypertrophy  of  a  small  accessory  thyroid  body  had  taken  place, 
whilst  in  the  other  a  return  of  the  goitre  had  made  its  appearance. 

In  all  the  remaining  16  cases  of  total  extirpation,  more  or  less  marked  signs 
of  derangement  of  general  health  were  manifest.  This  derangement  was  of  a 
progressive  character,  being  more  noticeable  in  the  oldest,  least  so  in  the  more 
recent  cases  that  had  been  operated  on.  Professor  Kocher  describes  the 
symptoms  that  manifested  themselves  as  occurring  in  the  following  order.  Some 
time  after  leaving  the  hospital  a  sense  of  fatigue,  lassitude,  and  weariness  was 
experienced  in  the  limbs,  with  dragging  pains  in  the  arms  and  legs.  A 
sensation  of  coldness  soon  was  superadded,  especially  in  the  hands  and  feet, 
which  parts  in  the  winter  became  bluish-red  and  cold,  chilblains  making  their 
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appearance.  The  mental  activity  decreased,  thought  and  speech  became 
slow.  The  movements  generally  were  slnggish,  but  there  was  no  impairment 
of  the  mental  powers.  Swelling  of  the  body,  but  more  especially  of  the  fece, 
now  began  to  take  place.  The  eyelids  became  thickened  and  somewhat 
transparent,  and  the  expression  of  the  countenance  idiotic.  Hands,  face, 
and  abdomen  swelled.  The  skin  lost  its  elasticity  and  became  dry.  The  hair 
fell  o£f.  In  more  developed  cases  anaemia  occurred.  In  those  cases  in  which 
the  growth  of  the  body  was  incomplete  this  was  retarded  in  a  very  marked 
manner.  In  some  instanoes  dysphagia,  headache,  and  giddiness  were  met 
with. 

These  symptoms,  it  will  be  observed,  are  identical  with  those  of  "  myxoe- 
dema  ; "  not  one  is  absent  that  is  met  with  in  that  disease,  not  one  is  added. 
The  only  explanation  that  can  be  given  of  the  identity  of  the  symptoms 
following  total  extirpation  of  the  thyroid  body  as  described  by  Kocher,  and 
those  of  myxoedema,  as  described  by  Onll  and  Ord,  is  that  the  one  pathological 
condition  common  to  both,  viz.,  absence  of  the  thyroid  body,  is  the  cause  of 
the  symptoms. 

Sxeisioii  of  the  Zsthmiui  of  the  thyroid  has  been  recommended  by 
Tillaux  as  a  means  of  cure  in  certain  cases  of  bronchocele,  the  effect  of  ihe 
operation  being  to  lead  to  atrophy  of  the  enlarged  lateral  lobes  of  the  thyroid. 
Tillaux  in  Paris,  and  Sydney  Jones  in  this  country,  have  practised  the  opera- 
tions successfully  in  several  cases.  The  operation  consists  in  exposing  the 
isthmuB  by  a  median  incision,  passing  a  double  ligatn,.  th«>ugh  itTt  fither 
end,  tying  them  tightly,  and  then  excising  the  intervening  portion.  S.  Jones 
advises  that  the  wound  should  be  well  drained.  The  result  appears  to  have 
been  very  satisfactory,  but  the  principle  on  which  it  is  obtained  is  certainly 
very  obscure. 

Aonte  Brondioeela  is  a  very  different  disease  from  the  chronic  forms. 
It  is  of  rare  occurrence,  but  has  been  met  with  both  sporadically  and  epidemi- 
cally, and  in  young  subjects.  In  this  form  of  the  affection  the  thyroid  gland 
undergoes  rapid  enlargement,  attaining  to  the  size  of  the  fist  or  larger  in  the 
course  of  a  few  days  or  weeks.  Both  lobes  and  the  isthmus  become  affected. 
Owing  to  the  rapid  enlargement  of  the  thyroid  body,  the  fascia  of  the  neck 
covering  it  does  not  stretch  with  sufficient  rapidity ;  and  the  consequence  is 
that  the  subjacent  parts,  as  the  trachea,  become  compressed,  so  that  intense 
dyspnoea  sets  in,  and  death  from  asphyxia  may  result  in  the  course  of  a  few 
days  or  weeks.  It  is  difficult  in  these  cases  to  know  how  to  save  the  patient ; 
for  tracheotomy  by  the  ordinary  methods  may  be  impracticable,  owing  to  the 
manner  in  which  the  tumour  dips  down  behind  the  sternum.  In  snob  cases, 
tapping  the  tumour  in  different  places,  and  the  division  of  the  fascia  of  the 
neck  covering  it,  may  give  relief,  and  afford  time  for  the  action  of  remedies. 
If  this  fails  and  death  is  imminent  from  asphyxia,  two  courses  only  are  open 
to  the  Surgeon,  either  the  isthmus  must  be  divided  accurately  in  the  middle 
line,  Paquelin's  red-hot  knife  being  used  to  limit  the  haemorrhage,  or  the 
larynx  may  be  opened,  the  cricoid  cartilage  being  divided  and  a  long  cannula 
or  a  catheter  be  passed  downwards  past  the  olwtmction.  The  latter 
method  has  been  sncc^essftilly  adopted  by  Kbnig,  who  has  invented  a  special 
cannula  for  such  cases.  In  his  case  the  tube  had  to  be  passed  nearly  five 
inches  downwards  before  air  entered  freely  through  it. 

Szophtlialaiie  Goitre. — OntTas's  DisauM. — In  practice  we  not  on- 
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commonly  observe  a  triple  clinical  combination,  of  anaemia^  exophthalmos,  and 
bronchocele  :  and  the  connection  of  these  has  been  commented  on  by  Graves, 
Basedow,  Sichel,  White  Cooper,  Aran,  Begbie,  and  numerous  other  prac- 
titioners. Exophthalmic  goitre  is  almost  exclusively  met  with  in  women 
in  young  adult  life.  It  commences  with  ansemia  and  some  menstrual  disturb- 
ance. These  are  accompanied  by  palpitation  and  irregular  action  of  the 
heart;  often  with  considerable  breathlessness.  Enlargement  of  the  thyroid 
gland  soon  follows,  which  may  assume  the  form  of  the  pulsating  bronchocele. 
At  the  same  time  that  this  gland  enlarges,  protrusion  of  the  eyeballs  becomes 
a  marked  symptom.  In  extreme  cases  the  exophthalmos  may  be  so  great  that 
the  lids  cannot  properly  cover  the  eyeballs,  and  inflammation  of  the  conjunc- 
tiva and  cornea  may  result ;  except  from  this  cause,  however,  there  is 
no  affection  of  vision.  The  disease  may  steadily  increase  and  death  take 
place  from  some  intercurrent  disease  or  general  wasting,  more  rarely  from 
pressure  of  the  enlarged  gland  on  the  trachea.  In  other  cases  the  symptoms 
may  gradually  subside  and  the  patient  recover.  The  exact  nature  of  the 
disease  is  unknown.  Shingleton  Smith  has  described  changes  in  the  cervical 
sympathetic  ganglia,  which  he  is  inclined  to  regard  as  the  cause  of  the 
disease.  The  ganglia  showed  an  increase  of  connective  tissue  with  atrophy  of 
the  ganglionic  cells. 

The  treatment  consists  in  rest,  the  administration  of  iron  and  aloetic 
purgatives. 

Xalignaat  Tamonm  of  the  Thyroid  Body. — Kauffinan,  in  1879,  pub- 
lished a  paper  in  which  he  recorded  30  cases,  partly  his  own  and  partly 
collected,  of  malignant  tumour  of  the  thyroid  body  ;  of  these  23  were  carci- 
noma, and  7  sarcoma.  In  every  case  the  malignant  tumour  originated  in  a 
gland  already  affected  by  chronic  bronchocele.  The  tumours  usually  affected 
one  lobe  only,  but  in  a  few  cases  the  whole  gland  was  implicated.  The 
cancerous  tumours  were  characterized  by  rapid  growth,  infiltration  of  neigh- 
bouring structures,  and  early  infection  of  the  lymphatic  glands  and  internal 
organs.  In  six  cases,  secondary  tumours  formed  in.  the  bones.  The  tumour 
was  in  all  cases  soft  in  consistence,  and  microscopic  examination  showed  that 
the  morbid  growth  commenced  by  proliferation  of  the  normal  cells  of  the 
gland,  the  new  cells  first  filling  the  spaces  and  then  burrowing  into  the 
surrounding  parts  in  columns.  The  cells  were  in  most  cases  polygonal,  but  in 
one  the  spaces  were  lined  with  cylindrical  epithelium. 

The  sarcomata  were  round-celled,  spindle-celled,  and  mixed.  In  one  case 
the  growth  perforated  the  trachea,  and  in  all  secondary  tumours  appeared,  in 
three  cases  in  the  lymphatic  glands. 

A  special  form  of  malignant  tumour  of  the  thyroid  body  has  been  met  with 
in  a  few  recorded  cases  in  which  the  secondary  tumours  closely  resembled  the 
normal  thyroid  body  in  structure.  These  were  first  described  by  Cohnheim, 
and  cases  have  been  recorded  by  Morris,  AVarington  Haward,  aud  Neumann. 
In  aU  these  the  lymphatic  glandis  were  affected,  and  pulsating  growths  appeared 
in  the  bones. 

The  thyroid  body  is  also  sometimes  implicated  by  malignant  sarcomata 
springing  fh)m  the  structures  in  its  neighbourhood,  and  by  epithelioma  of  the 
GBBopIiagus  or  larynx.  It  is  very  rarely  the  seat  of  secondary  malignant 
growths. 


574    DISEASES   OF   THE   JAWS   AND    THEIR   APPENDAGES. 


CHAPTER    LVI. 


DISEASES  OF  THE  JAWS  AND  THEIR  APPENDAGES. 


DIBXABBS    OF    TEB    QUMS  AKD    AI«VaOI<AB    FBOOB88X8. 

Abseami  of  the  Qnaaxuh  Alveolar  AbecoM  or  Gumboil  is  of  very  frcqaent 
occurrence,  from  the  irritation  of  decayed  teeth.  The  common  ^mboil  forms 
at  the  edge  of  the  gum  and  is  quite  superficial ;  it  is  at  once  relieved  by 
puncturing  it  with  a  lancet.  A  more  troublesome  form  of  alveolar  abscess 
is  that  which  developes  in  connection  with  the  fang  of  a  tooth,  usually  carious 
but  occasionally  apparently  healthy.  The  pus  forms  at  the  extremity  of  the 
fang,  the  alveolus  being  absorbed  around  it,  so  that  a  small  ab8ce8S-ca^ity  is 
hollowed  out  deep  in  the  bone.  The  pus  may  find  its  way  out  along  the 
tooth,  pointing  at  the  margin  of  the  gum,  but  not  unfrequently,  especially  in 
the  molar  or  bicuspid  teeth  it  perforates  the  compact  tissue  of  the  jaw-bone 
and  forms  an  abscess  deeply  seated  below  the  reflection  of  the  mucous  mem- 
brane from  the  gum  to  the  lip  or  cheek.  This  is  accompanied  by  considerable 
swelling  of  the  face  and  severe  pain.  The  nature  of  the  swelling  is  recognized 
by  its  being  firmly  fixed  to  the  jaw.  By  a  free  and  early  incision  and  extraction 
of  the  diseased  tooth  the  pus  may  be  let  out  into  the  mouth  and  immediate 
relief  obtained,  but  not  uncommonly  in  the  lower  jaw  the  abscess  opens 
externally  near  the  angle  and  a  troublesome  sinus  may  be  left,  which  refuses 
to  heal  until  the  affected  tooth  is  removed.  In  the  upper  jaw  the  pus  may 
burrow  beneath  the  palate,  forming  an  abscess  in  the  roof  of  the  mouth  which 
occasionally  leads  to  necrosis  of  a  portion  of  the  bone.  To  prevent  this 
such  abscesses  should  be  opened  early  and  the  diseased  tooth  immediately 
exti*acted. 

Spongy  Onme,  sometimes  accompanied  by  ulceration,  may  occur  as  the 
result  of  scurvy,  or  from  the  administration  of  mercury.  If  the  condition  be 
due  to  scurvy,  it  is  quickly  relieved  by  attention  to  diet,  fttish  fruit  and 
vegetables  being  freely  supplied.  The  mouth  may  be  washed  at  the  same 
time  with  an  alum-gargle.  Such  cases  are  not  uncommon  among  the  female 
poor  of  large  cities  whose  food  consists  chiefly  of  bread  and  tea.  In  mercurial 
salivation  a  strong  alum-gargle  will  be  found  the  best  remedy. 

In  scrofulous  ill-fed  children  a  spongy  condition  of  fhs  gums  ttiih  uleeratian 
and  foetor  of  the  breath  is  sometimes  met  with.  The  ulcers  are  covered  on 
the  surface  with  a  grey  slough.  The  cause  of  the  condition  is  often  obscure. 
It  must  be  treated  by  tonics,  cod-liver-oil  and  iron,  and  by  chlorate  of  potash, 
administered  internally  to  very  young  children  or  used  as  a  gargle  when 
possible. 

Inflammation  of  the  gums  during  teething  must  be  relieved  by  lancing. 

Simple  Sypertrophj  of  the  Qfumm,  in  the  form  of  pendulous  fringed 
outgrowth  overlapping  the  teeth  is  occasionally  met  with  in  young  children. 
The  cause  of  the  condition  is  uncertain,  but  it  is  remarkable  that  the 
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children  in  all  recorded  cases  were  deficient  in  intellect.  In  a  case  of 
this  kind  under  my  care  I  fully  removed  the  growth  with  the  scalpel  and 
BcisgOTS.  It  was  fonnd  to  consist  of  the  ordinary  structure  of  the  gums,  with 
fine  fibrous  stroma  containing  mnch  gland-tirane  ;  the  papillce  on  the  siuface 
were  very  large,  and  covered  by  nnnsnally  thick  epithelium.  At  the  time  of 
the  operation  the  child  was  2|  years  of  age.  Five  years  afterwai'ds  the  late 
John  Murray  exhibited  this  patient  and  his  younger  brother  and  sister  at 
the  Medico-Chirurgical  Society  (Trans.  Vol.  LVI.).    The  growth  had  I'etnmed 


Fi«.  e;^,— Eimllx  nf  Upper  Jaw. 
Imnglng  down  su  u  to  uverbp  Ui« 

and  the  two  younger  children  were  similarly  afiected.  They  were  all  the 
subjects  of  tnmouiB  of  the  skin  ofthe  nature  of  molluscumfibrosum  and  peculiar 
enlargements  of  the  fingers  and  toes,  and  were  all  of  weak  intellect.  Ko  cause 
could  be  fonnd  for  the  disease  beyond  the  fact  that  the  parents  were  first 
coosina.  C.  Heath  recommends  in  such  cases  that  the  alveolar  border  shonld 
be  removed  with  the  growth. 

Bpnlis  is  a  tumour  springing  from  the  periosteum  and  edge  of  the  alveolus, 
and  implicating  the  osseoos  walls  of  the  sockets ;  it  grows  up  between  and 
looeens  the  neighbouring  teeth,  which  it  displaces  and  envelopes  in  its  structure. 
It  is  of  two  kinds  ;  timph  and  malignant.  The  Simple  Ejnilis  is  a  fibrous 
tumonr ;  the  term  Malignant  Epulit  is  applied  to  a  myeloid  tumour  springing 
from  the  alveolar  border  of  the  jaw,  and  it  is  sometimes  extended  to 
epithelioma  of  the  gum. 

Slmpls  Epulis  is  most  frequently  met  with  in  the  lower  jaw  (Fig.  671). 
I  have,  however,  seen  several  instances  of  its  sprin^^ug  from  the  alveolar 
border  of  the  upper  jaw  (Fig.  672).  It  appears  to  be  occasioned  chiefly  by 
the  irritation  of  decayed  stnmps,  and  hence  occurs  more  frequently  in  connec- 
tion with  the  molar  than  with  the  incisor  teeth.  Althongh  this  disease  has 
occasionally  been  seen  in  children,  it  seldom  occurs  before  the  adult  age,  and 
may  be  developed  even  up  to  an  advanced  period  of  life.  It  is  seen  as  ofkn 
amoi^  females  as  males.  A  fibrous  epulis  appears  as  a  red,  smooth,  and 
lobnlated  tumonr,  at  first  hard  and  semi-elastic,  like  the  ordinary  etructnre 
of  the  gum,  but  after  a  time  ulcerating  on  the  surface,  with  a  purulent  or 
sanions  discharge.    The  fibrous  epniis  springs  from  the  periostenm,  and 
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sometimes  contains  spicula  of  bone.    It  is  covered  by  a  thin  layer  of  macoos 
membrane. 

Treatment  of  simple  fibrous  epulis  consists  in  the  removal  of  the  whole  of 
the  mass.  If  it  be  very  small  and  superficial  the  growth  alone  may  be 
removed  and  the  surface  from  which  it  springs  scraped  with  a  gouge.  By 
this  means  it  may  occasionally  be  cured,  but  more  commonly,  as  it  evinces  a 
great  tendency  to  reproduction,  it  must  not  be  simply  shaved  off  but  the 
portion  of  the  alveolar  border  from  which  it  springs  must  be  removed  as  well ; 
unless  this  be  done,  the  growth  will  to  a  certainty  be  reproduced.  In  aU 
ordinary  cases  of  simple  epulis,  the  removal  may  be  done  from  the  inside 
of  the  mouth  without  the  necessity  of  making  any  incisions  through  the 
cheek.  In  very  large  masses  of  epulis  extending  towards  the  ramus,  it  may 
be  necessary  either  to  carry  an  incision  from  the  angle  of  the  mouth  down- 
warns  and  outwards,  or  to  dissect  up  the  cheek  from  the  bone,  and  thus 
expose  the  disease  fully.  In  performing  the  operation,  the  first  thing  to  be 
done  is  to  extract  a  tooth  on  each  side  of  the  tumour ;  a  cut  must  then  be 
made  with  a  saw  through  the  alveoli  of  the  teeth  that  have  been  removed, 
down  to  a  level  with  the  base  of  the  growth.  In  doing  this,  care  must  be 
taken  not  to  cut  too  near  the  remaining  teeth,  lest  the  alveoli  be  opened  and 
their  support  lost.  If  the  tumour  be  large,  it  may  be  necessary  to  saw  deeply; 
but  the  base  of  the  lower  jaw  should,  whenever  practicable,  be  left  intact,  the 
whole  of  its  substance  not  being  sawn  through,  so  that,  though  a  considerable 
portion  of  bone  be  removed,  yet  the  length  of  the  jaw  may  be  preserved.  For 
this  purpose  Hey's  saw  should  not  be  used,  as  it  is  a  niggling  instniment, 
difficult  to  manage  in .  this  situation ;  but  a  straight  and  stiff-backed  saw, 
with  as  deep  a  blade  as  the  mouth  will  conveniently  admit,  will  be  found  most 
useful  (Fig.  680).  The  epulis,  included  between  two  vertical  cuts,  may  now, 
if  small,  be  removed  with  cross-cutting  forceps,  and  the  bleeding  stopped  by 
placing  a  plug  in  the  wound  and  compressing  it  against  the  teeth  of  the  upper 
jaw  by  means  of  a  bandage  passed  under  the  chin.  If  the  epulis  be  large,  a 
horizontal  cut  should  be  made  along  the  bone  about  midway  between  the 
alveolus  and  the  base,  by  means  of  Hey's  saw  ;  and,  after  the  bone  has  been 
penetrated  to  a  sufficient  depth,  the  blade  of  the  cross-cutting  forceps  may  be 
fixed  in  this  cut,  and  the  diseased  part  then  removed.  Should  there  be  a 
spouting  dental  artery,  it  may  be  necessary  to  apply  a  red-hot  wire,  or  the 
perchloride  of  iron,  in  order  to  arrest  its  bleeding.  The  cut  surface  will 
speedily  granulate  ;  and  the  cavity  fills  up  with  fibrous  tissue.  The  operation 
for  the  removal  of  epulis  is  a  very  safe  one.  Of  28  cases  collected  by  Hutchinson 
from  different  liondon  Hospitals,  only  one  was  fatal,  from  pysemia. 

Malignant  Bpnlia. — By  this  term  is  commonly  meant  a  myeloid  sarcoma  of 
the  alveolar  border,  but  it  is  occasionally  extended  to  epithelioma  of  the  grum. 

Myeloid  Sarcoma  of  the  Alveolar  Border  forms  a  soft  purplish,  very  vascular 
tumour,  growing  rapidly  and  speedily  recurring  after  removal,  unless  the 
incisions  are  carried  widely  beyond  the  growth.  It  occurs  principally,  so  far 
as  my  observation  goes,  in  males  advanced  in  life.  These  tumours  require 
the  same  operation  as  the  simple  epulis  ;  and,  as  much  hcemorrhage  usually 
follows  their  removal,  a  red-hot  iron  must  be  applied  to  the  bleeding  surface. 
If  a  malignant  epulis  be  very  large,  it  may  l)e  necessary  to  remove  a  portion 
of  the  whole  thickness  of  the  bone,  through  an  external  incision,  as  will  lie 
described  in  the  section  on  Excision  of  the  Lower  Jaw  (p.  5D7). 
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Spithelioma  of  the  Oum  is  not  common.  It  presents  the  ordinary 
characters  of  epithelial  cancer.  It  is  distingaished  from  myeloid  sarcoma  by 
its  flat  surface,  its  early  ulceration,  the  everted  edge  of  the  ulcer,  and  its  com- 
paratively slight  tendency  to  fungate.  In  the  later  stages  the  neighbouring 
lymphatic  glands  become  enlarged.  In  the  lower  jaw  when  the  growth 
penetrates  the  compact  bone,  it  extends  widely  in  the  cancellous  tissue. 
In  the  upper  jaw  it  may  invade  the  antrum,  and  completely  fill  that  cavity. 
The  treatment  is  to  remove  the  growth  freely  with  a  considerable  portion  of 
the  bone  on  each  side  of  it.  In  the  upper  jaw,  if  the  growth  fills  the  antrum, 
it  may  be  necessary  to  remove  the  whole  or  a  great  part  of  the  upper  maxilla. 

Veerons  of  ike  Jaw  is  commonly  the  effect  of  blows,  of  salivation  by 
mercury,  of  syphilis,  of  fever,  or  of  exposure  to  the  fumes  of  phosphorus.  I 
have,  however,  seen  the  disease  occur  idiopathically  in  otherwise  healthy 
subjects,  without  any  assignable  cause.  In  this  way  I  have  seen  the  whole  of  the 
alveolar  process  of  the  upper  jaw  exfoliate  in  a  young  lady,  otherwise  perfectly 
healthy ;  and  I  have  several  times  had  occasion  to  remove  large  portions  of 
the  lower  jaw — in  one  case  more  than  half  of  the  bone — ^for  necrosis  that  could 
not  be  referred  to  any  of  the  causes  mentioned  above,  or  indeed  to  any  assignable 
reason.  The  disease  begins  with  deeply-seated  pain  resembling  inveterate 
toothache,  which  nothing  will  allay ;  the  gums  become  swollen ;  the  teeth  are 
loosened,  and  eventually  drop  out.  Before  they  do  so,  however,  pus  usually 
wells  up  through  the  alveoli.  Abscesses  form  inside  the  mouth  and  under  the 
angles  of  the  jaw,  having  fistulous  openings  through  which  bare  bone  is  reached 
by  the  probe.  The  general  health  suffers  greatly,  more  so  than  in  necrosis 
generally,  doubtless  in  consequence  of  the  patient  swallowing  some  of  the  pus 
from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  the  inhalations  of  the  ftimes  of  phosphorus 
during  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Vienna 
has  been  especially  described  by  Yon  Bibra  and  Geist,  who  had  abundant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nuremberg. 
This  Luolfor  match  disease  was  some  years  ago  very  frequent,  but,  in  con- 
sequence of  the  adoption  of  precautionary  measures,  is  now  much  more  rarely 
met  with.  It  consists  in  necrosis  of  the  jaws,  and  is  attended  by  the  symptoms 
above  described,  but  in  a  more  severe  degree  and  an  acute  form.  The  affected 
bone  undergoes  a  remarkable  change,  assuming  the  porous  aspect  and  grey 
colour  of  dirty  pumice  stone.  Both  jaws  are  equally  liable  to  be  affected ;  but 
commonly  one  only  at  a  time  is  diseased ;  the  whole  of  the  bone  may  die 
and  be  separated.  Thus  of  51  cases  observed  by  Yon  Bibra,  both  jaws  were 
affected  in  five  instances  only — the  upper  alone  in  21  cases,  the  lower  in  25. 
According  to  Langenbeck,  the  local  disease  is  preceded  in  many  instances  by 
general  symptoms  of  phosphorus-poisoning ;  and  there  is  a  considerable 
amount  of  bony  deposit  from  periostitis,  enclosing  the  necrosed  bone.  It  has 
been  believed  that  workmen  having  sound  teeth  are  not  easily  if  at  all  in- 
flaenced  by  the  fumes,  and  that  the  phosphorus  acts  through  carious  teeth  ; 
but  Langenbeck  has  observed  that  the  teeth  have  been  sound  in  cases  of  the 
disease. 

The  diagnosis  of  necrosis  of  the  lower  jaw  is  usually  unaccompanied  by  any 
difficulty.  In  the  upper  jaw,  especially  when  limited  to  the  palate  process,  it 
may  resemble  epithelioma  in  the  raised  and  everted  edges  of  the  ulcer  in  the 
haid  palate  and  the  spongy  feel  conmiunicated  to  the  probe  by  the  dead  bone. 

VOL.  IL  p  p 
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Treatment. — The  treatment  of  necrosis  of  the  jaws  presents  nothing  spedal. 
The  removal  of  the  sequestra  should  be  effected  as  far  as  practicable  throng 
the  interior  of  the  month,  by  free  incisions  through  the  gums. 

In  the  vpper  jaw,  where  the  necrosis  seldom  extends  beyond  the  alveolar 
border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  lower  jaw,  the  question  as  to  whether  the  dead  bone  should  be  ex- 
tracted through  the  inside  of  the  month,  or  by  incision  from  without  through 
the  cheek,  will  be  detennined  partly  by  the  position  of  the  sinuses  and  partly 
by  the  situation  and  extent  of  the  bone  affected.  This  may  in  a  great  measure 
be  ascertained  by  the  situation  of  the  sinuses  leading  down  to  it.  If  these  be 
in  the  cheek,  or  in  the  aide  of  the  neck,  or  under  the  angle  of  the  jaw,  it  is 
usually  an  indication  that,  if  the  whole  of  the  corresponding  ramus  or  body  of 
the  bone  be  not  involved,  the  posterior  and  outer  parts  are  certainly  affected  ; 
and,  in  these  circumstances,  extraction  of  the  sequestrum  is  best  effected  by 
opening  up  the  sinuses  parallel  to  the  line  of  the  jaw,  and  removing  the  necrosed 
bone  in  the  usual  way.  The  incisions  for  this  purpose  need  not  usually  be  very 
extensive.  If  the  operation  be  delayed,  in  accordance  with  those  principlea 
that  guide  ns  in  the  management  of  necrosed  bone  generally,  until  the  seques* 
trum  is  quite  loose,  it  may  usually  be  readily  extracted,  in  whole  or  in  pieces, 
throngb  an  opening  that  will  leave  but  a  small  cicatrix.  By  such  operations  as 
these,  the  whole  of  the  lower  jaw  has  been  extracted  piecemeal  at  intervals  in 
a  state  of  necrosis,  first  on  one  and  then  on  the  other  side.  Camochan  has 
removed  the  whole  of  the  necrosed  lower  jaw  at  one  operation,  disarticulating 
first  one  and  then  the  other  condyle  in  the  usual  way. 

If,  however,  there  be  no  external  abscess  or  sinus — if  the  gum  have  been 
loosened  and  perforated,  with  a 
ragged  portion  of  scqnestnim 
projecting  through  it  into  the 
cavity  of  the  month,  then  no 
external  mcisions  will  be  re- 
quired, but  the  dead  bone  may 
readily  be  removed  from  within 
the  mouth.  Jjarge  portioni  of 
the  jaw  may  thus  be  removed. 
I  have  taken  away  the  whole  of 
the  ramus  with  its  proccsBca, 
entirely  through  the  gnmt, 
without  any  external  iofision  : 
and,  in  a  negro,  the  whole  of 
the  bone  in  a  state  of  necrosis 
has  thus  l^een  removed  in  sepa- 
rate pieces,  by  Pcrrr,  throogfa 

Reprodiiffion  of  the  Jaw  i^Ur 
Removal. — The  amount  of  regeneration  of  bone  will  depend  greatly  upon 
the  state  of  the  periosteum  before  the  removal  of  the  sequestra.  If  this 
be  healthy,  and  if  new  bone  have  already  formed  prior  to  operation,  a 
very  perfect  reproduction  of  the  portions  of  jaw  removed  may  take  place  : 
in  fact,  complete  reproduction  of  the  whole  of  the  lower  jaw,  body,  rami, 
and  epiphyses,  though   in   a  somewhat  nidlmentaiy  and   imperfect  fonn, 
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may  follow  its  removal  for  phosphorus-necrosis.  In  the  museum  of  the 
Bellevue  Hospital,  New  York,  Wood  showed  me  two  specimens,  one  of  the 
necrosed  lower  jaw,  removed  by  him  for  phosphorus-disease  from  a  girl  about  19 
(Fig.  673).  She  died  of  brain-disease  three  years  after  the  operation  ;  and  in 
the  same  collection  is  her  cranium  with  a  reproduced  lower  jaw,  consisting  of 
an  entire  semicircle  of  bone,  about  5-8ths  of  an  inch  deep,  with  all  the 
epiphyses.  This  unique  and  most  interesting  case  has  already  been  described, 
«nd  the  regenerated  bone  figured  (p.  293,  Fig.  606).  In  it  the  periosteum 
must  have  been  preserved  entire,  and  thus  led  to  the  reproduction  of  the 
bone.  Should  no  new  bone  have  formed  before  the  operation,  a  dense  fibroid 
cicatricial  structure  will  replace  the  lost  bone. 

DISEASSS    OF    THS    ANTRUM    AND    UFPZR    JAW. 

Our  present  knowledge  of  the  operative  procedures  necessary  for  the  removal 
of  diseases  of  the  jaws,  is  due  chiefly  to  the  labours  of  Gensoul,  of  Lizars,  and 
of  Listen.  Sir  W.  Fergusson  greatly  distinguished  himself  in  this  field  of 
surgery,  and  simplified  and  extended  it  much  in  its  operative  department ; 
and  C.  Heath  has  made  important  contributions  to  its  literature.  O'Shaugh- 
nessy  also,  who  has  had  many  opportunities  of  witnessing  these  affections 
amongst  the  natives  of  India,  has  added  much  to  our  acquaintance  with  their 
pathology  and  treatment. 

The  various  large  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  seat  of  disease,  primarily  originating  either  in  the  mucous 
membrane  by  which  they  are  lined,  or  in  the  osseous  structures  that  compose 
their  walls.  In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells,  and  the  antrum,  may  either  lie  seats  of  chronic  inflammation  of  their 
mucous  linings,  with  more  or  less  profuse  muco-purulent  discharge ;  or  the 
mucous  membrane  may  take  on  more  serious  organic  disease.  Thus  epithelio- 
ma may  develope  in  it,  and  after  distending  the  cavity  in  which  it  originally 
formed,  may  thin  and  destroy  its  osseous  walls  ;  and,  thus  passing  outwards 
into  other  situations  about  the  face  and  the  base  of  the  skull,  where  it  is  freed 
from  the  pressure  of  surrounding  bone,  it  may  take  upon  itself  greatly  in- 
creased development,  blocking  up  mucous  canals,  as  the  nose  and  the  lachrymal 
sac  and  ducts,  displacing  the  eye,  and  producing  great  disfigurement  of  the  side 
of  the  face.  These  secondary  outgrowths,  from  the  rapidity  of  their  unre- 
strained development,  and  the  amount  of  deformity  and  distress  which  they 
occasion,  may  readily  be  mistaken  for  the  primary  disease,  the  real  starting 
point  of  which  will  often  be  found  in  a  deeper  and  more  limited  locality.  The 
i)ones  constituting  the  walls  of  these  facial  cavities,  or  the  periosteum  cover- 
ing them,  may  also  Income  the  original  seats  of  morbid  growths,  more 
particularly  of  enchondroma,  and  myeloid  spindle-celled  or  round-celled  sar- 
coma. These  run  a  similar  course  to  the  growths  originating  in  the  mucous 
membranes. 

Suppuration  in  the  Antrum. — Suppuration  may  take  place    in  the 

antrum  ;  it  is  usually  excited  by  caries  of  one  of  the  teeth,  the  fangs  of  which 

come  in  close  relation  w^ith  the  cavity,  viz.,  the  first  and  second  molar,  the 

bicuspid,  and  the  canine.    It  occasionally  arises  from  injury.     It  is  usually 

accompanied  at  first  by  deep-seated  aching,  throbbing,  or  lancinating  pain  in 

the  face.    The  pus  as  it  forms  will  sometimes  overflow,  as  it  were,  into  the 

p  p  2 
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nostril  throu^'h  the  aperture  into  the  middle  fossa,  and  then  may  keep  np 
coDBtant  irritation,  with  much  foetor  in  the  nostrils.  When  this  takea  place 
the  patient  is  conscious  of  an  unpleasant  smell,  but  according  to  Heath  this  is 
not  perceptible  to  other  people  as  it  is  in  ouena.  In  other  cases,  it  drains 
through  Uie  socket  of  a  tooth  into  the  mouth  ;  and  in  other  instances  again, 
but  much  less  commonly,  its  eiit  being  prevented,  it  gives  rise  to  enlargement 
of  the  cheek,  the  soft  parts  of  which  become  brawny  and  inflamed,  and  the 
bones  expanded,  so  that  at  last  they  are  thinned  to  such  an  extent  that,  as  in 
dropsy  of  the  cavity,  they  crackle  when  pressed  upon.  Any  portion  of  the  wall 
of  the  cavity — the  orbittd,  buccal,  palatal,  or  nasal — may  thus  be  expanded  and 
fluctuation  be  felt  tbrongh  it ;  and,  the  lachrymal  duct  being  commonly 
obstructed,  the  eye  on  the  affected  side  becomes  watery.  In  some  cases 
abscess  of  the  antrum  has  been  followed  by  loss  of  sight  in  the  eye  of  the  same 


side.    Temporary  blindness  is  not  uncommon  when  the  floor  of  the  orbit  is 
raised  by  the  pns. 

Trealmenl. — The  treatment  of  this  condition  consists  in  the  extraction  of 
any  carious  tooth  seated  in  the  neighbourhood  of  the  antmm ;  or.  if  the 
teeth  be  all  sound,  in  the  removal  of  the  second  molar,  the  fengs  of  which 
come  into  close  relation  to,  and  frequently  perforate  the  bottom  of,  the  ca^itj. 
In  this  way  an  exit  may  be  given  to  the  matter  ;  bnt  as  it  will  not  discharge' 
itself  sufficiently  freely,  the  antrum  must  he  opened  throngh  the  alveolus,  or 
through  the  canine  fossa  under  tlie  cheek,  provided  it  be  much  expanded  in 
this  situation,  so  that  its  cavity  can  1)C  easily  reached.  The  perforation  intt> 
the  antrum  may  readily  be  made,  or  the  socket  of  the  tooth  enlarged,  by  means 
of  one  of  the  forms  of  ant  rum -perforator  here  represented  (Figs,  G74,  C7">, 
67C),  or  a  carpenter's  gimlet,  as  recommended  by  Fcr^'usson.  As  the  matter 
drains  away,  the  cavity  will  gradually  contract,  and  the  deformity  thus  l»e 
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removed.  It  is  well  not  to  attempt  to  perforate  in  the  site  of  teeth  that  hare 
been  extracted  for  some  time,  as  here  the  bone  becomes  unduly  consolidated, 
and  the  attempt  to  reach  the  cavity  ia  consequently  likely  to  fail.  The  matter 
that  is  dischai^ed  is  often  very  offensive,  or  it  may  be  thick  and  pasty  from 
the  absorption  of  its  watery  parts.  After  the  aperture  has  been  made,  the 
cavity  should  be  syringed  ont  with  tepid  water,  and  the  shape  of  the  cheek 
gradually  restored  by  pressure. 

Cjttm  of  the  Autrma  or  Dropsy  of  Vh»  Antnun. — In  this  disease  the 
antrom  becomes  slowly  distended  with  a  fluid,  in  some  cases  glairy  and  mucons 
in  character,  like   the  contents  of  a  ranula  or  ganglion,  in  others  thin, 
brownish,  and  aerons,  containing  cholesterine.     It  was  formerly  beheved  that 
this  condition  was  in  some  instances  at  least  due  to  obstraction  of  the 
aperture  leading  from  the  antmm  to  the  noee,  bnt  it  is  now  generally  acknow- 
ledged that  in  all  cases  it  results  from  the  formation  of  a  cystic  tumonr 
springing  from  the  mucous  membrane  lining  the  cavity.     In  such  cases  the 
accomnlation  of  fluid  may  after  a  time  cause  expansion  and  thinning  of  the 
osseons  walls  of  the  cavity.     The  cheek  is  rendered  ronnd  and  prominent— a 
painless  indolent  semi-ela^ic  tumonr  fbrming  in  it  and  protruding  it  outwards, 
and  giving  rise  to  the  egg-shell  or  parchment- 
like  crackling  on  pressure  (Fig.  077).    The  floor 
of  the  orbit  or  the  roof  of  the  mouth  may  be 
cansed  to  bulge,  and  the  nasal  cavity  may  be 
encroached  upon. 

Treatment. — The  operation  of  "  catheterizing 
the  autrnm,"  fonnded  on  an  erroneous  idea  as 
to  the  nature  of  the  disease,  was  formerly 
recommended,  but  was  never  attended  by  any 
benefit  to  the  patient.  The  only  efficient  treat- 
ment consists  in  opening  the  antrum  ^m 
without :  this  is  done  without  incising  the  lips 
or  wounding  the  face,  by  thrusting  a  trochar 
and  cannula  into  the  most  thinned  and  ex- 
panded part  of  the  tumour  tmder  the  cheek  ; 

or,  if  necessary,  by  dissecting  np  the  cheek  >''«-  «7t.— Ciitic  Tunwur  ot  Antnun. 
from  the  gum,  and   thus  making  an  opening 

into  the  cavity  of  the  antmm  with  a  strong  pair  of  scissors  or  a 
perforator,  through  its  most  expanded  and  thinnest  part,  bo  as  to  allow  the 
discharge  to  escape  freely.  In  order  to  prevent  a  re-accumulation  of  the 
fluid,  it  will  be  better  to  out  away  a  small  portion  of  the  thin  and  expanded 
wall  of  the  antrom,  and  thns  to  establish  a  permanent  aperture  in  it,  through 
which  it  must  be  syringed  out  daily  mth  some  antiseptic  solution,  such  as 
Condy's  fluid,  until  all  discharge  ceases.  The  best  instniment  for  this  purpose 
is  that  recommended  by  Heath,  consisting  of  a  common  Eustachian  catheter, 
to  which  an  india-rubber  ball  is  fitted  to  contain  the  fluid  to  be  injected, 

FolTpu  of  Um  Antnun. — Mnoona  polypi  are  occasionallymet  within  the 
antmm,  but  they  give  rise  to  no  ^mptoms  unless  they  reach  a  size  sufficient 
to  canse  distension  of  the  cavity.  They  then  most  commonly  cause  absorption 
of  the  inner  wall  and  ]>roject  into  the  nasal  cavity,  from  which  they  have  been 
succewfuUy  removed  by  forceps. 

Xtantigarona  Cjats. — ^Thcsc  may,  according  to  Christopher  Heath,  oocnr 
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in  either  jaw.  They  arise  in  connection  with  teeth  which  from  some  cause 
have  been  retained  in  the  jaw.  Thej  are  almost  invariably  connected  with 
the  permanent  teeth.  Tomes  believes  that  they  arise  from  the  exoessiye 
formation  around  a  retained  tooth  of  a  fluid  which  is  normally  found  after  the 
complete  development  of  the  enamel,  between  it  and  the  soft  tissues  investing 
it.  The  tooth  is  not  unfrequently  found  to  be  inverted.  The  cysta  may  occur 
at  any  age,  but  are  most  common  in  young  adults.  In  the  upper  jaw  they 
may  form  cysts  in  the  antrum.  In  the  lower  jaw,  they  form  prominent 
isolated  tumours.  They  have  been  mistaken  for  solid  tumours,  and  the  jaw 
has  in  consequence  been  partially  removed.  Occasionally  they  may  suppurate. 
Heath  mentions  also  dentinal  tumours^  i,e,  irregular  masses  of  dentine  grow- 
ing from  a  tooth  and  forming  tumours  of  the  jaw ;  but  they  seem  very  rare. 
The  treatment  consists  in  cutting  away  a  part  of  the  wall  of  the  cyst  and 
removing  the  retained  tooth.  The  subsequent  treatment  is  the  same  as  that 
of  cyst  of  the  antrum. 

Solid  Tumours  of  various  kinds  may  take  their  origin  from  the  superior 
maxilla  or  its  immediate  neighbourhood.  In  most  cases,  by  the  time  the  case 
comes  under  observation,  it  is  impossible  to  say  with  certainty  in  what  part  or 
tissue  it  took  its  origin — whether  it  began  in  the  upper  jaw,  or  spread  into  it 
from  contiguous  structures.  The  following  are  the  chief  tumours  met  with 
in  this  region. 

Fibroma. — This  is  not  uncommon  springing  from  the  periosteum,  and 
either  filling  the  antrum  or  projecting  from  the  alveolar  border.  It  growa 
slowly,  and  has  no  tendency  to  infect  the  surrounding  tissues,  but  when 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  surrounding 
bone,  and  forces  its  way  into  the  neighbouring  sinuses  and  cavities,  or 
projects  forwards  on  the  face,  sometimes  forming  a  tumour  of  considerable 
size. 

Enohondroinft. — Pure  enchondroma  is  uncommon ;  its  general  mode  of 
growth,  and  the  appearance  it  gives  rise  to  are  similar  to  those  of  fibroma. 

Ostaomft. — Bony  growths  are  occasionally  met  with  filling  the  antrum  and 
causing  a  projection  forwards  on  the  cheek.  They  are  composed  of  tiasue 
having  the  normal  structure  of  bone,  and  somewhat  denser  in  structure  than 
ordinary  cancellous  tissue.  They  increase  slowly  and  painlessly.  A  case  of 
this  kind  occurring  in  a  young  woman,  aged  25,  was  recently  in  Univeiaity 
College  Hospital,  under  the  care  of  C.  Heath.  It  formed  a  considerable 
projection  on  the  face,  and  had  been  growing  for  ten  years.  Pedunculated 
growths  have  been  met  with  growing  from  the  outer  surface  of  the  bone,  and 
still  more  rarely  ivory-like  tumours  have  been  found  in  the  same  situation. 

▼aaeiilar  Tomoiuni.— Listen  removed  a  tumour  from  the  maxillaty 
region,  which  in  section  presented  the  appearance  of  erectile  tissue.  Tfc^ 
specimen  is  now  in  the  Museum  of  University  College.  The  section  doeelj 
resembles  that  of  the  corpus  cavemosum  penis. 

■aroomata  of  various  kinds  are  of  frequent  occurrence  in  the  upper  jaw» 
originating  in  the  maxilla  itself,  or  in  the  surrounding  bones.  Spindle-ceUed 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumours,  often  implicating  the  surrounding  parts 
and  pushing  into  the  neighbouring  cavities  from  an  early  period.  They  are 
extremely  vascular,  so  much  so  that  in  rare  cases  they  pulsate  distinotly. 


DIAGNOSIS    OF   TUMOURS    OF   THE    UPPER   JAW.      583 

When  fchey  project  into  the  nose  they  form  polypoid  masses,  bleeding  readily 
and  obstracting  the  fossae.  If  they  spring  from  behind  the  maxilla,  they  not 
onfrequently  penetrate  the  cranial  cavity,  either  from  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  skull.  Myeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolar  border  of  the  bone.  In  other  parts  it  is 
extremely  rai-e. 

SpitheUomft  is  far  from  uncommon.  It  may,  as  before  stated,  spring  from 
the  gum  and  penetrate  the  antrum,  or  it  may  originate  in  the  mucous 
membrane  of  the  antrum  or  nasal  fossas.  It  forms  a  soft  rapidly-growing 
tumour,  infiltrating  the  surrounding  parts.  It  very  early  spreads  into  the 
irregular  cavities  in  the  neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt 
to  recur  after  apparently  complete  removal.  The  form  moat  commonly  met 
with  is  the  squamous  epithelioma  spreading  from  the  hard  palate  or  gum,  but 
columnar  or  tubular  epithelioma  originating  in  the  antrum  or  in  the  nasal 
foflsffi  is  also  met  with. 

Bitution  and  Symptoms  of  Tumours  in  the  region  of  tlie  Upper 
Jaw. — Sarcomatous  tumours  occasionally  spring  from  the  surface  of  the  malar 
l)one,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  according  to  their  malignancy,  the  soft  structures 
of  the  face  and  occasionally  the  lymphatic  glands  under  the  jaw.  They  are 
usually  rapid  in  growth,  soft  and  elastic  to  the  feel,  irregular  in  outhne,  and 
only  secondarily  implicate  the  superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  from,  the  periosteum 
or  mucous  membrane  of  the  antrum,  in  growing  gradually  expand  and 
dilate  the  walls  of  the  cavity,  pressing  the  bones  outwards  thinning  them,  and 
giving  rise  to  a  considerable  outward  projection  of  one  side  of  the  face,  the 
anterior  surface  of  the  superior  maxilla  being  the  part  that  usually  first  yields 
to  the  outward  pressure.  The  tumour  thus  formed  is  generally  smooth,  round, 
or  oval,  slightly  lobed  perhaps,  more  especially  if  fibrous,  and  has  in  many 
cases  a  tendency  to  hang  downwards  so  as  to  overlap  the  lower  jaw  to  a  certain 
extent.  As  it  grows,  it  encroaches  more  or  less  upon  the  structures  lying  in 
the  vicinity  of  the  antrum.  Thus,  it  pushes  down  the  palate,  causing  con- 
siderable swelling  in  the  roof  of  the  mouth  ;  displaces  the  alveolar  processes 
and  teeth,  giving  rise  to  irregularity  in  their  outline,  and  tending  to  project 
into  and  occupy  the  alveolus.  It  may  encroach  upon  the  orbit,  occasioning 
epiphora,  impairment  of  vision,  and  displacement  of  the  eye-ball.  As  the 
tumour  enlarges,  it  obstructs  the  nasal  cavity,  and,  stretching  back  into  the 
pharynx,  interferes  with  respiration,  and  deglutition,  and  sometimes  occasions 
severe  epistaxis.  When  it  is  of  a  malignant  character,  obstruction  of  the  nasal 
fossa  will  be  found  to  be  one  of  its  earliest  signs,  leading  to  the  suspicion  of 
nasal  polypus ;  but  the  true  and  more  serious  nature  of  the  disease  will  be 
revealed  by  the  integuments  becoming  involved,  the  gums  implicated,  and 
perhaps  the  submaxillary  lymphatic  glands  enlarged. 

IMiignosis.^In  the  diagnosis  of  these  tumours  growing  in  the  upper  jaw, 
there  are  three  principal  points  to  be  attended  to  : — 1,  to  distinguish  the 
growth  from  fluid  accumulation ;  2,  to  determine  whether  it  be  simple  or 
maUgnant ;  and  8,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  from  fluid  accumulation  in  the  antrum,  the 
history  of  the  case,  and  the  uniform  enlargement  of  the  cavity  without 
localized  projection  beyond  any  part  of  its  walls,  the  elasticity  and  even 
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fluctuation  that  maj,  after  a  time,  be  detected,  more  particularly  towards 
the  outer  side  of  the  swelling,  and  at  the  junction  of  the  mucous  membrane  of 
the  cheek  and  the  gum,  will  enable  the  Surgeon  to  determine  that  it  is  not  solid. 
But  in  many  cases  that  is  not  sufficient ;  and  it  becomes  necessary  to  make  an 
exploratory  puncture  by  means  of  the  perforator,  through  one  or  other  of  the 
more  thinned  and  expanded  parts  already  indicated.  This  should  never  be 
omitted  in  cases  of  doubt :  for  it  has  happened  even  to  so  good  a  Surgeon  as 
Grensoul  that,  after  making  incisions  through  the  cheek  with  the  view  of  ex- 
tirpating the  tumour,  the  bones  were  found  to  be  expanded  by  an  antral  absoess, 
and  that,  consequently,  the  operation  had  been  undertaken  unnecessarily. 

2.  In  determining  whether  the  growth  be  simple  or  malignant^  the  Surgeon 
will  experience  muph  difficulty,  so  long  as  it  is  confined  to  the  cavity  of  the 
antrum  ;  but  when  once  it  has  perforated  and  passed  beyond  its  walls,  this 
point  is  easily  solved.  Yet,  even  whilst  the  tumour  is  still  confined  within  the 
antrum,  much  light  may  be  thrown  upon  its  nature  by  attention  to  the  rapidity 
of  its  growth ;  the  greater  this  is,  the  more  reason  there  is  to  suspect  that  it  is 
malignant.  Too  much  importance,  however,  must  not  be  attached  to  this 
sign  ;  for  though,  as  a  general  rule,  fibrous,  cartilaginous,  and  bony  tumours 
may  increase  less  rapidly  than  the  malignant,  yet  they  may  attain  a  very  great 
bulk  in  a  short  space  of  time.  The  age  of  the  patient  is  of  comparatively 
little  value  in  the  diagnosis ;  T  think,  however,  that,  as  a  general  rule,  simpk 
tumours  more  frequently  occur  in  the  young,  whilst  the  malignant  forms  of 
the  affection  are  more  commonly  met  with  at  the  middle  or  advanced  periods  of 
life.  It  is  of  much  importance,  in  a  diagnostic  point  of  view,  to  examine  the 
condition  of  the  submaxillary  glands.  When  the  disease  is  malignant,  they 
often  become  enlarged  and  indurated  at  an  early  period.  In  a  case  under 
my  care,  the  malignant  character  of  a  tumour,  whilst  still  in  the  antmm,  was 
determined  by  the  fact  of  there  being  a  long  chain  of  indurated  lymphatic 
glands  lying  under  the  angle  of  the  lower  jaw,  where  they  had  become  second* 
arily  affected  by  absorption,  before  the  bone  had  been  perforated  by  the 
growth.  It  must  be  remembered,  however,  that  many  of  the  sarcomata  which 
run  an  essentially  malignant  course,  infiltrating  surrounding  parts  and  recur- 
ring in  internal  organs,  may  at  no  time  affect  the  lympliatic  glands.  When 
once  a  malignant  tumour  has  passed  beyond  the  cavity  of  the  antrum,  and  is 
thus  relieved  from  the  pressure  of  its  walls,  it  grows  with  great  rapidity,  and 
where  it  can  be  felt  under  the  skin,  is  perceived  to  be  soft  and  elastic.  In- 
sinuating itaelf  extensively  amongst  the  bones  of  the  face  and  skull,  it  creeps 
through  the  foramina  and  fissures,  and  encroaches  greatly  on  the  nasal  cavity 
and  orbit ;  its  early  protrusion  into  these  cavities  is  es])ecial]y  characteristic  c»f 
malignancy.  It  implicates  the  integuments  of  the  cheek,  with  an  inflammatory 
oedema,  and  the  soft  structures  within  the  mouth,  and  throws  out  spouting 
masses  in  these  several  situations,  which  present  all  the  characters  of  the  true 
malignant  fungus. 

3.  A  point  of  very  great  importance  in  relation  to  operative  interference  is 
to  determine  the  jfrimarf/  seat  of  the  tumoxir  ;  whether  it  spring  from  the  cavity 
of  the  antrum,  from  the  malar  bone,  or  from  behind  the  superior  maxilla  in 
the  pterygo-maxillary  fossa.  Wlien  it  springs  from  the  interior  of  Uie  antrum^ 
the  buccal,  orbital,  nasal,  or  palatal  walls  of  that  canty  are  expanded,  and 
the  hue  of  teeth  is  rendered  irregular.  When  the  tumour  primarily  springs 
from  the  malar  hone  (Fig.  67s),  it  pushes  forward  the  cheek  into  a  somewhat 


TREATMENT    OF   TUMOURS    OF    THE    UPPER   JAW.     585 

conical  prominence,  and  dipB  down  into  the  mouth  between  the  gnms  and 
the  soft  strnctnres  of  the  face.    It  does  not  involve  the  palate,  or  alter 
the  line  of  the  teeth  ;  but  rather  spreada  over  the  bonea,  and  involves  the 
covering  soft  parts  by  oontinnity  of  tisane,  without  any  definite  anatomical 
disposition.    As  the  tumour  increases  in  size,  it  will  implicate  the  anterior 
wall  of  the  antrum,  and  thus  secondarily  projects  into  that  cavity,    \^^len  the 
disease  developes  primarily  behind  the  superior  maxilla,  between  it  and  the 
great  ala  or  the  pterygoid  proceaa  of  the 
sphenoid,   the    upper    jaw-bone   is    simply 
pushed  bodiiy  forwards,  there  being  little  if 
any  deformity  in  its  outline,  the  line  of  teeth 
not  being  displaced,  uor  the  walls  of  the 
antrum — palatal,  nasal,  or  orbital — expanded. 
Yet   it   must  be   borne   in   mind  that  the 
difficulty  of  diagnosis  is  greatly  increased  by 
the  fact  that  a  tumour,  though  not  origi- 
nating in  the  antrum,  may  find  Hx  way  at 
an  early  period  of  its  growth  into  this  cavity, 
or   may   pass  into  the   orbit  through  the 
spheno-maxillary  fissure,  and  may  make  its 
way  forwards  amongst  the  bones  of  the  face, 
partly  by  creeping  through,  and  partly  by 
absorbing  and  displacing  them.  •"■^^.^y' 

Treatment.—  In  the  treatment  of  tumour  < 


of  the  upper  jaw  and  antrum,  nothing  can 


;— MBlleMDt 


be  done  except  to  extirpate  the  growth ;  and 
it  is  consequently  of  great  importance  to  distinguish  those  forms  of  the  disease 
in  which  an  operation  can  be  undertaken  with  safety,  and  with  a  fair  chance  of 
success,  from  those  in  which  none  should  be  performed.  The  points  to  be  con- 
sidered are :  1,  whether  the  tumour  is  benign  or  malignant ;  2,  if  it  be  benign, 
whether  it  grows  from  the  antrum  or  springs  from  behind  the  superior  maxilla ; 
or  3,  if  it  is  malignant,  whether  it  has  passed  the  boundaries  of  the  antmm. 
When  the  tumour,  springing  from  the  antrum,  is  of  a  simple  character,  the 
disease  should  be  removed,  together  with  the  whole  of  the  superior  maxilla  ; 
the  tnmour,  whatever  size  it  has  attained,  being  generally  encapsnlcd,  and  the 
bones  expanded  and  absorbed  around  it ;  so  that  it  is  well  hounded,  and  does 
not  im))licate  neighbouring  parts.  Here,  as  Listoo  justly  observes,  no  nibbling 
or  grubbing  operations,  but  free  excision  of  the  whole  mass,  should  be 
practised.  When  the  tnmour  springs  trom  the  spheno-maxiilary  or  ptcrygo- 
maxillary  fossa,  pushing  the  bones  of  the  side  of  the  face  forwards,  an  opera- 
tion should  not  be  lightly  imdertakcn,  as  it  is  doubtful,  in  many  cases, 
whether  the  .Surgeon  can  interfere  with  any  prospect  of  success.  Should, 
however,  the  tumour  be  simple,  the  patient's  health  be  good,  and  an  operation 
be  deemed  expedient,  the  tumour  can  lie  renohed  only  by  excising  the  upper 
jaw,  when  it  may  either  be  removed  attached  to  that  bone,  or  it  may  be 
extirpated  from  the  cavity  in  which  it  lies  behind  it.  Such  an  ojieratiOD, 
implicating  as  it  does  the  base  of  the  skull,  may  be  followed  l>y  death  from 
shock  to  the  ner\'ons  centres,  as  I  saw  happen  in  a  patient  of  Liston'a  thus 
operated  upon  ;  or,  involving  the  internal  maxillary  artery,  may  be  attended 
by  very  profuse  and  troublesome  hiemorrhage.    When  once  a  malignant 
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growth  of  this  part  hus  paaeed  beyond  the  osBeoiia  boundftrics  of  the  BQtmm, 
the  qaestion  of  removal  becomes  very  complicated.      In  reference  to  this 
point,  I  think  that  it  may  be  stated  generally  that,  if  the  cheek  be  freely 
movable  orer  the  tumour,  and  the  submaxillar}'  glands  unaffected,  the  operation 
may  be  proceeded  with.     But,  if  it  have  advanced  so  far  as  to  imphcate  the 
soft  structures  of  the  cheek,  with  enlargement  of  the  submaxillMy  glands,  it 
is  neither  wise  nor  prudeut  to  interfere  with  it  by  operation  ;  aa  infiltration 
will  have  taken  place  more  widely  than  the  kuife  can  reach,  and  speedy 
recurrence  must  of  necessity  enane.     So  long  as  it  is  contained  within  thia 
cavity,  where  indeed  it  is  often  impossible  to  ascertain,  until  after  removal, 
the  true  nature  of  the  affection,  it  may  be 
excised,  provided  the  glands  in  the  neck  be 
not   greatly  enlarged.      If  they    be    mncb 
implicated,    even  though   the  walls  of  the 
antrum  be  not  perforated,  it  is  wrong  to 
interfere,  as  a  cure  by  operative  procedure 
must  be  hopeless.    Whenever  the  soft  struc- 
tures of  the  check  are  involved  so  as  to  require 
partial  excision  with  the  tumour,  no  operation 
should  be  performed  ;  as  it  cannot  be  com- 
pletely extirpated,  aud  will  speedily  recur  in 
.     the  cicatrix.    When  the  upper  jaw  on  both 
sides  is  afiected,  as  sometimes,  though  rarely, 
has  happened,  it  is  clear  that  the  tumour  can- 
Fi((.OT».— M«!fgiMniTiiii.nntottii*L>i«r    not  be  removcd  (Fig.  f>79). 

Jiw.iBvoHing  SiB  whole  of  Ihe  ftjiitavt  ^  tt  t  m. 

theFw^einotuIiuittiQgoIOiciatlou.  OpEHATtOK»   OX    THE    ITPfKB   JaW. — The 

Operations  that  have  been  practised  for  the 
removal  of  tumours  springing  from  the  upper  jaw  ore  of  three  kinds. 
They  consist  of^l,  Scooping  out  of  the  Tumour  ;  2,  Partial  Excision  of  the 
Superior  Maxilla  ;  and  3,  its  Complete  Removal  with  or  without  the  Malar 
Bone. 

For  operations  on  the  upper  jaw,  the  Surgeon  will  require  strong  cutting 


pliers,  and  two  or  three  narrow-bladed  saws,  with  handles  set  at  different 
angles,  and  having  movable  backs  (Pig.  680). 

1.  Soooping  ont  tha  Tnmonr. — The  practice  of  scooping  out  tnmonia  of 
the  antrum,  after  turning  up  the  cheek  from  the  anterior  surface  of  the 
superior  maxilla,  is  one  on  the  propriety  of  which  there  is  a  difference  of  opinion 
among  Surgeons.  Liston,  whose  experience  in  these  diseases  was  in  his  day 
unrivalled,  denounced  all  "grubbing"  operations;  and  Syme  strongly  die- 
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approved  of  the  practice.  But  other  Surgeous,  whose  vieiva  ou  the  subject 
are  entitled  to  the  highest  respect,  advocate  and  practise  this  proceeding.  For 
my  onu  part,  I  look  upon  the  practice  as  unscientific  in  principle  and  dis- 
astrous in  its  results.  It  is  applicable  onlj  to  the  softer  kinds  of  tumours  : 
and  these  are  chiefly  sarcomata.  Kow  I  hold  it  to  be  imposeible  by  gouging, 
scooping,  chiselling,  or  scraping,  to  extirpate  these  completely  from  any  boue 
in  which  they  may  be  developed.  It  is  impossible  in  this  way  fairly  to  go 
beyond  the  limits  of  the  disease  into  healthy  Btructurcs.  Tissues  that  appear 
and  feel  sound,  are  in  reality  infiltrated  :  and  hence  speedy  recurrence  takea 
place.  This  has  happened  in  every  case  in  which  I  have  seen  this  operation 
practised  ;  and  the  recurrent  is  worse  in  all  \i&  features — more  rapid,  more 
luxuriant,  more  malignant — than  the  primary  disease.  In  fact,  there  is  no 
reason  why,  in  operations  on  the  jaws,  we  should  depart  from  that  principle 
which  is  found  neceasary  in  operations  on  other  parts  for  the  removal  of 
malignant  growths,  of  being  guided  in  the  extent  of  the  removal  by  the 
anatomical  boundaries  of  the  part  affected,  and  not  by  the  apparent  extent  of 
diseased  structure.  It  seems  to  me  to  be  as  reasonable  to  scoop  a  myeloid  or 
a  malignant  tumour  out  of  the  head  of  the  tibia  instead  of  amputating  the 
affected  bone,  as  it  is  to  scrape  it  out  of  the  antrum,  instead  of  extirpating  the 
superior  maxilla. 

2.  Partial  Bxiririftn  of  tlie  Snptxior  KaxillB. — Although  I  do  not 
consider  the  scooping  away  of  the  tumour 
from  the  antrum  to  be  a  proper  or  surgical 
procedure,  I  would  not  advocate  the  removal 
of  more  of  the  bones  of  the  face  than  is  abao- 
Intely  necessary  for  the  complete  extirpation 
of  the  disease,  more  especially  when  that  is 
not  malignant.  The  disease  may  be  limited 
either  to  the  upper  or  to  the  lower  part  of  the 
superior  maxilb.  In  these  cases,  the  practice 
of  .Sir  W.  FerguBson  has  led  to  great  advances 
in  our  method  of  removing  such  disease  with 
the  least  possible  disfigurement  and  the  least 
loss  of  bone.  With  regard  to  the  external 
incisions  in  these  cases,  Fergusson  has  shown 
that  they  often  need  to  be  but  very  limited  ; 
all  that  is  necessary  being  a  cut  from  the 
angle  of  the  mouth  upwards  and  outwards 

..  u    .L        L     1  ■         .u  V.     Fig-  «1.— UnM  "(  Incision  In  Ltnton'» 

through  the  cheek,  or,  m  other  cases,  a  slit      openuon  tgr  Biciaiou  or  upiwr  Jnw. 
through  the  upper  lip  in  the  mesial  line,  the 

knife  being  carried  along  the  side  of  the  columnu  into  the  nostril.  By  these 
simple  incisions,  this  distinguished  Surgeon  has  shown,  sufficient  relaxation 
of  parts  can  be  obtained  for  the  excision  of  the  greater  part  of  the  superior 
maxillary  bone. 

In  some  cases,  the  malar  bone  and  floor  of  the  orbit  will  be  found  to  be 
sound.  When  this  happens,  they  should  both  be  left ;  and  with  this  view,  after 
the  cheek  has  been  incised  as  just  described,  a  deep  horizontal  groove  should 
be  made  with  a  narrow  straight-backed  saw  below  the  orbit,  directly  across 
from  the  nasal  process  of  the  maxillary  to  the  edge  of  the  malar  bone.  The 
forceps  should  now  be  applied  so  as  to  cut  downwards  and  outwards  from  the 
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end  of  this  incision,  and  thns  to  sever  the  connexion  between  the  superior 
maxilla  and  the  malar  bone.  They  arc  then  to  cut  along  the  groove  that  has 
been  traced  horizontally  with  the  saw,  one  blade  cutting  from  the  nares  along 
this  :  and  lastly,  the  alveolus  and  hard  palate  have  to  be  divided.  This  is  best 
done  after  the  extraction  of  one  of  the  central  incisors,  by  passing  a  narrow- 
bladed  saw  into  the  anterior  nares  and  cutting  down  through  the  alveolus ; 
the  remainder  of  the  section  being  completed  with  the  forceps.  Or  the  pro- 
ceeding may  be  reversed,  and  the  cut  made  from  the  mouth  up  towards  the 
nasal  cavity.  Should  the  disease  implicate  chiefly  the  upper  orbital  and  nasal 
portions  of  the  bone,  leaving  the  cheek  and  roof  of  the  mouth  sound,  another 
modification  of  the  operation  may  be  undertaken  by  carrying  the  knife  from 
the  nasal  process  down  the  side  of  the  nose  and  from  the  nostril  across  the 
cheek,  dissecting  up  the  flap  thus  formed.  The  palpebral  ligament  must  then 
be  cut  through,  and  the  fat  of  the  orbit  pushed  upwards  and  held  on  one  side 
with  a  copper  spatula,  which  at  the  same  time  protects  the  eye  from  injury.  The 
nasal  process  of  the  superior  maxillary  bone  is  then  cut  through  from  the  lower 
and  inner  part  of  the  orbit  into  the  nose  ;  the  saw  is  carried  from  the  anterior 
nares  across  the  superior  maxilla  above  its  alveolar  process  and  from  the  outer 
end  of  this  a  perpendicular  cut  is  carried  upwards  into  the  orbit  towards  its 
outer  angle  so  as  to  extend  backwards  into  the  spheno-maxillary  fissure.  The 
cutting  pliers  are  then  carried  along  these  lines  of  incision  so  as  to  loosen  the 
bone  completely  and  the  detached  portion  is  then  lifted  out  by  means  of  a 
curved  periosteal  elevator. 

3.  Complete  Ezeiaion  of  the  Upper  Jaw. — The  operation  of  excision  of 
the  whole  of  the  upper  jaw,  together  with  the  malar  bone,  for  tumour  of 
the  antrum,  was  first  proposed  by  Lizars  in  1826  ;  though  Oensoul  of  Lyons 
was  the  first  Surgeon  by  whom  the  operation  was  actually  performed,  in  May, 
1829.  Since  then,  it  has  been  repeatedly  practised  ;  and  the  names  of  Liston 
and  of  Fergusson  are  inseparably  connected  with  it,  for  the  skill  with  which 
they  have  devised,  and  the  boldness  with  which  they  have  carried  out  the 
various  steps  of  its  performance. 

The  patient  should  be  placed  in  a  recumbent  position  with  the  head  and 
shoulders  well  raised  by  pillows,  opposite  a  good  light.  The  Surgeon  stands 
at  first  on  the  same  side  as  the  bone  to  be  rcmoved,  but  during  the  sawing  be 
will  find  it  convenient  to  stand  always  on  the  right  side,  returning  to  the  lefu 
if  that  be  the  affected  side,  during  the  final  stages  of  the  oi^eration.  Haemor- 
rhage during  the  operation  is  one  of  the  chief  difiiculties,  not  only  on  account 
of  the  actual  loss  of  blood  that  may  take  place,  but  from  the  risk  of  asphyxia 
from  the  blood  finding  its  way  into  the  larynx.  In  order  to  prevent  this 
accident  the  throat  must  be  frequently  wiped  out  during  the  operation  with 
sponges  fixed  upon  proper  holders.  Aunandale  has  recommended  that  the 
oi)eration  should  be  done  with  the  patient's  head  hanging  over  the  end  of  the 
table,  so  that  any  blood  that  runs  backwards  may  accumulate  in  the  npj«^r 
part  of  the  pharynx,  whence  it  can  be  removed  from  time  to  time  with  a 
sponge.  This  position,  however,  tends  to  aggravate  the  haemorrhage,  and  is 
not  to  be  recommended  when  the  tumour  is  very  vascular.  It  will  often  ^^ 
found  useful  to  plug  the  posterior  nares  with  a  good-sized  sponge  passed 
behind  the  soft  palate  in  the  way  already  descrilxMi,  before  commencing 
the  operation.  This  tends  to  push  the  soft  palate  forwards,  and  mtt.^ 
embairass  the  breathing.    Should  this  happen,  a  large  tube  of  some  kind. 
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sach  as  a  lithotomy  tube,  may  be  passed  between  the  root  of  the  tongue  and 
the  soft  palate,  through  which  respiration  can  be  readily  carried  on.  During 
the  operation  a  good-sized  sponge,  attached  to  a  piece  of  string,  may  be  placed 
in  the  mouth  on  the  side  on  which  the  operation  is  being  performed,  care 
being  taken  to  leave  a  sufficient  space  for  the  passage  of  air  in  respiration.  It 
must  be  remembered,  that  the  patient  does  not  require  the  whole  mouth  to 
breathe  through,  and  if  it  be  carefully  managed,  a  great  part  of  the  cavity  may 
be  filled  with  a  sponge  during  the  operation.  In  this  way,  in  ordinary  cases, 
this  operation  may  be  performed  without  a  drop  of  blood  passing  down  the 
throat.  If  the  tumour  be  veiy  large  and  vascular,  and  much  hsemorrhage  is 
expected,  it  may  be  advisable  to  adopt  more  efficient  means  to  prevent  the  risk 
of  asphyxia.  This  danger  may  be  entirely  avoided  by  the  method  devised  by 
Trendelenburg,  and  adopted  by  Langenbeck,  in  cases  of  operation  about  the 
jaws,  palate,  or  pharynx,  in  which  serious  hsemorrhage  is  anticipated.  The 
patient  having  been  placed  under  the  influence  of  chloroform,  tracheotomy  is 


Pig.  682.~Trcndelenburg'i  Tnchea-Taiupuu. 

1.  The  Trachoa-tube  and  CoUar  slightly  inflated.       2.  The  InbAling  Funnel. 
8.  The  Inflating  Bottle  attached  to  the  Collar  on  Trachea-tube. 

performed  in  the  usual  way  above  the  thyroid  body.  A  trachea-tube  fitted 
with  a  hollow  India-rubber  collar  (Fig.  G82,  1)  is  then  introduced,  and  the 
inhalation  of  the  anaesthetic  vapour  carried  on  through  it  by  attaching,  by 
means  of  an  India-rubber  tube,  a  funnel  containing  a  sponge  (Fig.  682,  2). 
"When  the  Surgeon  is  about  to  commence  his  operation,  the  collar  is 
inflated  by  means  of  the  India-rubber  ball  attached  (Fig.  ^^2^  8)  ;  the  effect 
being  to  close  the  trachea  round  the  tube,  and  thus  to  cut  off  all  possibOity  of 
blood  finding  its  way  down  the  larynx  into  the  bronchi  and  air-cells.  After 
the  operation  is  completed,  the  '*  trachea-tampon  *'  is  removed,  and  an  ordinary 
trachea-tube  is  substituted  and  retained  as  long  as  it  may  be  thought  neces- 
aary.  If  this  apparatus  be  not  at  hand,  the  desired  result  may  be  equally  well 
obtained  by  performing  a  preliminary  laryngotomy  and  then  plugging  the 
pharynx  with  a  large  sponge,  which  can  be  withdrawn  as  soon  as  the  operation 
ifl  over.  Macewen  has  recently  suggested,  that  instead  of  opening  the  larynx 
or  trachea  a  tube  should  be  passed  from  the  mouth  through  the  glottis  and  the 
pharynx,  the  upper  opening  of  the  glottis  being  then  plugged  with  a  sponge. 
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This  he  has  enccvsstiilly  done  in  several  cases.  The  tube  sbonld  be  of  g^im- 
elastic,  and  ehotild  correspond  to  about  a  No.  10  or  12  English  catheter.  It 
is  passed  by  introducing  the  finger  into  the  month  and  depressing  the 
epiglottis  on  the  tongue,  and  so  guiding  the  tube  over  the  back  of  the  finger 
into  the  larynx.  The  patient's  head  should  be  thrown  somewhat  backwturls 
while  the  tube  is  being  passed. 
In  order  to  diminish  the  loss  of  blood  as  far  as  possible,  the  facial  arteiy 


V\s.  6fA.—'Esei'\i>n  o\  U|<j-pr  Jaw  l>y  LIttoii'i  Mfthnl. 

may  be  compressed  during  the  early  incisions,  and  all  bleeding  vesscb  mnst  be 
st-ized  in  forclpressurc  foncps  immediately  they  arc  dividetl. 

The  parts  to  be  removed  must  be  fairly  exposed  by  raising  a  Sup  trom 
the  cheek.  This  may  be  fashioned  in  various  ways  (see  Figs.  t;81,  fi8S.  B84), 
The  following,  which  is  the  method  adopted  by  Liston,  will  occasionally  be 
ftmnd  to  be  convenient  where  the  tumour  is  very  large  (Fig.  C81). 

In  the  first  stage,  the  central  incisor  tooth  on  the  diseased  side  having  been 
extracted,  the  point  of  a  bistoury  is  entered  opposite  the  external  angnlar  pro- 
cess of  the  frontal  bone,  and  carried  with  a  semicircular  sweep  into  the  angle 
of  the  month.  From  the  upper  end  of  this  incision,  a  cut  about  one  indi  in 
length  may  be  carried  along  the  zygoma.  Another  incision  is  made  from  tbc 
nasal  process  of  the  superior  maxillary  bone,  down  to  the  aide  of  the  nose, 
round  the  ala,  which  it  detaches,  and  through  the  centre  of  the  upper  lip  into 
ihe  mouth.    The  flap  thus  formed  ia  dissected  upwards  until  the  margin  of 
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the  orbit  is  reached  (Pig.  683) ;  the  soft  parts  are  then  carefnlly  separated 
from  the  floor  of  this  cavity,  and  drawn  upwards  by  a  curved  copper  spatnla, 
which  protects  them  and  the  globe  of  the  oye. 

Or  the  line  of  incision  by  external  flap  (Fig.  684)  may  be  adopted  in  the 
following  way.    The  point  of  the  knife  is  entered  opposite  the  inner  angle  of 
the  eye,  and  carried  down  the  side  of  the  nose,  round  the  aJa,  and  throngh  the 
centre  of  the  npper  lip.    Another  incision  is  now  made  in  a  horizontal  direction 
below  the  orbit,  by  entering  the  point  of  the  knife  where  the  first  incision 
<;onunenced,  and  carrying  it  directly  ontwarda  in  the  line  of  jtmction  of  the 
lower  eyelid  with  the  cheek,  along  the  edge  of  the  orbit  as  far  as  the  zygoma. 
The  flap  thns  formed  is  thrown  outwards.    This  line  of  incision  has  the 
Treat  advantage  over  the  one  represented  in  Fig.  684,  that  the  arteries  and 
nerves  of  the  face  are  cut  near  their  tenni- 
nations,     and    not    through    their    larger 
branches.    This  line  of  incisiOD,  to  which 
C.   Heath  gives  the  preference,  is  most  suit- 
able to  all  tumours  of  ordinary  size. 

The  next  step  in  the  operation  consists  in 
the  division  of  the  hones.  This  is  best  done 
with  a  jaw-saw  and  strong  catting  pliers. 
The  central  incisor  tooth  is  first  extracted  on 
the  side  on  which  the  jaw  is  to  be  removed. 
The  jaw-saw  (Fig.  680)  is  then  pushed  into 
the  nostril  parallel  to  the  hard  palate.  Its 
point  must  not  be  directed  npwards  for  fear 
of  injuring  the  cribriform  plate.  The  saw  is 
then  carried  throngh  the  alveolar  border  and 
the  palate  processes  of  the  superior  masilla 
and  palate  bones,  cutting  throngh  the  alveolus 
of  the  incisor  that  has  been  extracted,  ^o 
incision  must  be  made  with  a  knife  through  _ 

the  soft  structures  of  the  hard  palate,  as      '  tiie' Ln^r  j«w  b>  kxtemai  Fisp. 
they   are    divided    readily    and    with    less 

hsemorrhage  by  the  saw.  Care  must  be  t«ken  not  to  saw  so  far  as  to 
injure  the  soft  palate.  A  smaller  saw  is  then  taken,  and  the  nasal  process 
divided  at  the  level  of  the  lower  margin  of  the  orbit,  ao  that  the  posterior 
extremity  of  the  incision  shall  correspond  to  the  line  of  the  articnhition 
lietween  the  superior  maxillary  and  the  ethmoid  bones.  The  saw  is  then 
carried  through  the  malar  bone  in  such  a  direction  us  to  reach  the  anterior 
titremity  of  the  sphcno- maxillary  fissure.  If  the  tumour  implicates  the  malar 
Irane  extensively,  the  zygoma  must  lie  divided  and  another  saw  cnt  carried 
from  the  spheno-maxillary  fissure  throngh  the  frontal  process  of  the  malar 
bone. 

The  cutting-pliers  are  now  applied  first  to  the  malar  bone  and  next  to  the 
naial  process.  One  blade  of  the  bone-forceps  (the  flat  side  being  directed  to 
the  sound  bone)  is  then  put  into  the  nose,  the  other  in  the  mouth  in  the  line 
of  the  saw-cnt  already  made.  As  the  blades  are  closed  the  wedge-Uke  action 
of  the  forcepe  forces  the  bone  outwards  and  fractures  its  posterior  attachmenta. 
I'alcM  the  bony  structures  are  extensively  destroyed  by  the  tumour,  the  line 
of  fracture  runs  across  the  ascending  process  of  the  palate  bone  and  the  middle 
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part  of  the  two  pterygoid  plates,  the  articulation  between  the  superior  maxillaiy 
and  the  palate  bone,  and  between  the  tuberosity  of  the  palate  bone  and  the 
pterygoid  plates  being  too  firm  to  yield.  The  bone  being  now  completelj 
separated  from  its  osseous  attachments,  the  Surgeon  seizes  it  in  the  '^  lion 
forceps  "  with  his  left  hand  and  wrenches  it  downwards  and  outwards,  while 
he  cuts  away  the  soft  palate  from  its  attachment  to  the  bone,  care  being  taken 
Bot  to  cut  it  through  Tertically.  If  at  this  stage  the  superior  maxillary  nerve  is 
seen  it  must  be  cut  through.  The  parts  of  the  pterygoid  muscles  attached  to 
the  portions  of  the  pterygoid  plates  that  are  removed  can  be  torn  through 
with  a  little  help  from  the  scalpel  or  scissors.  If  the  bone  is  too  much  broken 
up  by  the  tumour  to  be  held  by  the  lion-forceps,  it  can  usually  be  drawn 
forwards  by  the  fingers.  As  soon  as  the  bone  comes  out,  a  dry  sponge  most 
be  forced  into  the  cavity  to  arrest  haemorrhage,  while  the  mouth  and  faaoes 
are  cleared  of  blood,  and  the  patient,  who  at  this  stage  has  often  partlj 
regained  consciousness,  is  again  brought  under  the  influence  of  the  ansesthetic. 
Haemorrhage  firom  the  terminal  branches  of  the  internal  maxillary  must  then 
be  arrested  by  the  actual  cautery,  or,  if  possible,  by  ligature.  When  all 
bleeding  has  ceased,  the  whole  cavity  must  be  carefiiUy  examined,  and  any- 
remaining  fragments  of  the  growth  must  be  removed  either  with  scissors  or 
with  Paquelin's  cautery.  If  the  whole  growth  is  undoubtedly  removed,  the 
cavity  is  then  touched  w^ith  a  solution  of  chloride  of  zinc  (gr.  40  to  1])y  care 
being  taken  that  none  of  the  fluid  passes  down  the  throat.  It  should  then  be 
sprinkled  with  iodoform  in  crystals,  and  the  cheek  flap  laid  down.  If  there  i& 
any  doubt  about  the  complete  removal  of  the  growth,  Heath  recommends  that 
some  strips  of  lint  spread  with  chloride  of  zinc  paste  should  be  laid  in  the 
cavity.  Some  pieces  of  dry  lint  may  be  placed  over  these  to  prevent  any  of 
the  paste  finding  its  way  into  the  throat.  The  flap  must  be  retained  in  situ 
by  strong  mctaUic  sutures  or  hare-lip  pins  through  the  lip,  and  by  finer  sutures 
of  catgut,  horse-hair,  or  silk,  along  the  other  lines  of  incision.  However  mnch 
the  skin  may  have  been  stretched  and  thinned,  none  should  be  removed  unless  it 
has  been  actually  incorporated  in,  or  infiltrated  by  the  tumour.  The  after- 
treatment  consists  in  syringing  the  cavity  out  daily  with  Condy's  fluid  and 
water,  and  sprinkling  the  raw  surface  with  a  little  iodoform  by  means  of  a 
camel's  hair  pencil.  There  is  nothing  so  efiScient  as  iodoform  in  the  preven- 
tion of  decomposition  in  these  cases,  and  by  its  use  the  danger  of  septic 
poisoning  or  septic  pneumonia  is  greatly  diminished.  After  cicatrization  is 
complete,  the  patient  is  fitted  with  a  proper  obturator,  and  the  deformity 
resulting  is  far  less  than  might  have  been  anticipated. 

SosQlts. — The  result  of  operations  for  the  removal  of  the  upper  jaw  is  veij 
satisfactory,  so  far  as  the  operation  itself  is  concerned.  Though  most  serions^ 
the  operation  is  not  very  dangerous.  Of  17  consecutive  cases  ooUected  by 
Hutchinson  as  having  been  practised  in  the  London  Hospitals,  it  was  sncoessfnl 
in  14 ;  and  of  16  cases  (10  of  total  and  G  of  partial  removal)  done  by  Esmarch^ 
18  were  successful  (viz.,  8  of  the  former  and  5  of  the  latter).  So  far  as  recur- 
rence of  the  disease  is  concerned,  all  will  depend  on  the  nature  of  the  tomouv 
and  the  extent  of  the  operation.  If  the  disease  be  malignant  or  even  myeloid, 
speedy  recurrence  will  certainly  ensue  if  partial  excision  or  scooping  be  prac- 
tised. Nothing,  indeed,  can  be  more  disastrous  than  the  result  of  partial 
operations  in  these  cases.  Even  though  the  whole  maxilla  be  excised,  the 
incisions  being  carried  wide  of  the  disease,  recurrence  is  the  almost  invariable 
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role,  thoagh  the  more  complete  operation  secures  longer  immnnitj.  The 
liability  to  recurrence  is  remarkable  in  these  cases,  when  we  consider  how 
isolated  the  upper  jaw  is,  being  bounded  on  three  sides  by  the  cavities  of  the 
monthi  nose,  and  orbit,  and  how  completely  it  can  be  excised.  It  is,  I 
believe,  mainly  due  to  two  causes — early  implication  of  the  soft  parts,  and 
extension  of  the  mischief  through  the  fissures  and  sinuses  behind  the  bone. 
These  recurrent  malignant  growths,  after  removal  of  the  primary  tumour,  do 
not  admit  of  extirpation. 

When  the  tumour  is  benign,  the  result  is  most  satisfactory,  and  the  cure 
usually  complete. 

Tnmoiim  tliat  spring  from  behind  the  Superior  Maxilla  have  already 
been  adverted  to  in  speaking  of  naso-pharyngeal  tumours  (p.  585),  and  in 
discussing  the  diagnosis  of  tumours  of  the  upper  jaw  (p.  583).  They  may 
grow  from  the  sphenoid  bone,  or  from  some  of  the  deep  cavities  lying  between 
it,  the  palate  bones,  and  the  ethmoid,  constituting  various  forms  of  naso*- 
pharyngealy  palatine,  or  naso-palatine  polypi.  Formerly  these  tumours  were 
either  left  untouched,  or  were  extirpated  together  with  the  superior  maxilla  or 
after  its  removal.  Of  late  years  various  operations  have  been  devised  without 
the  necessity  of  removing  that  bone,  which  is  either  turned  up,  down,  or  on 
one  aide.  The  best  operation  on  the  whole  for  their  removal  is  Langenbeck's 
Osteoplaetio  Beetion  of  the  Superior  Maxilla,  with  displacement  of  that 
bone.  The  first  operation  was  performed  in  1859.  Up  to  1877,  Langenbeck 
bad  performed  it  18  times,  with  10  complete  cures  and  3  deaths.  It  has  been 
performed  in  (Germany  also  by  Esmarch,  Wagner,  Simon,  Nussbaum,  and 
Billroth.  The  last  two  performed  it  for  removal  of  the  superior  maxillary 
nerve  for  neuralgia.  In  America  it  has  been  performed  twice  by  Cheever. 
In  one  case,  it  was  done  for  removal  of  a  tumour  growing  from  the  body  of 
the  sphenoid  bone  ;  the  tumour  recurred,  and  the  operation  was  repeated  at 
the  end  of  eleven  months,  with  perfect  success.  In  the  other  case,  both  bones 
were  displaced  at  the  same  operation  ;  but  the  patient  died  on  the  fifth  day 
of  *' prostration  with  excitement.'*  In  Langenbeck's  first  operation,  the 
incision  was  made  from  the  middle  of  the  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  of  the  superior  maxilla  and  down- 
wards to  the  ala  of  the  nose.  The  edges  of  the  wound  were  dissected  up  so 
as  to  expose  the  whole  nasal  process  and  the  nasal  bone,  the  periosteum 
remaining  untouched.  The  cartilaginous  portion  of  the  nose  was  separated 
from  its  bony  attachments.  The  nasal  bone  was  then  cut  through  with  bone- 
forceps,  close  to  the  septum,  and  upwards  as  &r  as  the  frontal  bone ; 
by  a  second  cut  the  nasal  process  of  the  superior  maxillary  was  divided 
into  the  antrum.  The  cut  ended  where  the  nasal  process  of  the  superior 
maxillary  bone  forms  the  lower  border  of  the  orbit.  The  upper  part  of  the 
nasal  process  of  the  superior  maxillary  and  the  nasal  bone  were  then  prised 
up  and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
and  mucous  membrane.  The  nose  was  then  fully  opened,  and  the  polypus 
was  removed*  The  bones  were  then  replaced  and  supported  in  position  by 
a  plug  of  chaipie.  The  wound  healed  readily,  and  there  was  no  exfoliation 
of  bone.  Langenbeck's  second  operation  was  undertaken  for  a  tumour 
springing  from  behind  the  superior  maxillary  bone  in  the  pterygo-maxillary 
fossa.  Two  incisions  were  made ;  the  first  began  at  the  insertion  of  the  ala 
nasi  and  ran  along  the  lower  border  of  the  malar  bone,  describing  an  arch 
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with  the  oonveidty  downwards  and  terminating  at  the  middle  of  the  zygoma ; 
the  second  began  at  the  nasal  notch  of  the  frontal  bone,  and,  following  the 
lower  margin  of  the  orbit,  crossed  the  frontal  process  of  the  superior  maxillary 
bone,  and  joined  the  lower  incision  at  its  outer  extremity.  The  soft  parts 
were  not  dissected  up.  The  lower  incision  was  then  carried  to  the  bone,  and 
the  masseter  dissected  from  its  attachment  to  the  malar  bone.  By  depressing 
the  lower  jaw  so  as  to  remove  the  coronoid  process  out  of  the  way,  the  finger 
could  be  forced  in  front  of  the  anterior  border  of  the  temporal  muscle 
into  the  spheno-maxillary  fossa,  which  was  dilated  by  the  tumour,  into 
the  nose  through  the  spheno-palatine  foramen.  A  narrow  saw  was  now 
passed  along  the  finger — its  point  being  protected  by  the  forefinger  of  the 
left  hand  introduced  into  the  nostril — and  a  cut  was  made  directly  forwards 
through  the  ascending  process  of  the  palate  bone  and  the  body  of  the  superior 
maxillary  bone,  across  the  cavity  of  the  antrum,  parallel  to  the  hard  palate 
and  immediately  above  it,  terminating  at  the  anterior  naris.  The  upper  incision 
was  now  deepened,  and  the  soft  parts  were  raised  from  the  floor  of  the  orbit 
and  from  the  angle  between  the  zygoma  and  the  malar  bone :  and,  the  saw- 
being  again  introduced,  a  cut  was  made  through  the  malar  bone  into  the 
spheno-maxillary  fissure,  and  thence  across  the  floor  of  the  orbit  as  far  as  the 
lachrymal  bone.  The  wedge-shaped  piece  of  the  superior  maxillary  bone  in- 
cluded between  these  cuts  was  now  attached  only  by  its  connections  with 
the  nasal  and  frontal  bones,  and  by  the  soft  parts  covering  it,  which  were 
untouched.  By  introducing  an  elevator  into  the  cut  in  the  malar  bone,  the 
whole  piece  was  lifted  up,  bending  upon  its  attachment  to  the  nasal  and 
frontal  bones  as  upon  a  hinge,  until  it  was  completely  turned  inwards  and 
upwards  over  the  opposite  side  of  the  face.  The  tumour,  which  was  found 
to  have  extensive  connections  in  the  pterygo-maxillary  region,  was  now 
removed.  The  bone  was  then  replaced,  and  the  wound  closed.  On  the  sixth 
day,  the  greater  part  of  the  wound  was  healed  ;  on  the  sixteenth  the  wonnd 
had  completely  healed,  and  no  mobility  could  be  felt  in  the  bone. 

011ier*s  and  Lawrence's  operations,  which  are  adapted  specially  to  tumours 
of  the  nasal  fossae,  have  been  already  described. 

DISXABXB    OF    THX    IiOWllB    JAW. 

AtaoMS  in  the  ZK»w«r  Jaw. — Chronic  abscesses,  causing  *' expansion  of 
the  bone,"  have  been  met  with  in  the  lower  jaw.  They  may  arise  in  connec- 
tion with  the  fang  of  a  diseased  tooth,  or  from  suppuration  of  a  dentigerous 
cyst.  If  the  shell  of  bone  surrounding  the  pus  be  very  dense  thej  may 
resemble  solid  tumours.    Their  treatment  presents  nothing  peculiar. 

▲enta  BuppnratiTa  Parioatitui  is  occasionally  met  with  in  the  lower 
jaw.  It  probably  is  dependent  on  carious  teeth,  but  the  immediate  cause 
seems  usually  to  be  exposure  to  cold,  such  as  riding  in  a  train  fiacing  an 
open  window.  The  disease  is  characterized  by  rapid  swelling,  with  tension 
and  redness  of  the  skin.  A  large  abscess  quickly  forms,  surrounding  the 
bone,  usually  limited  to  one  side,  about  the  angle.  The  swelling  extends 
downwards  into  the  neck,  and  tends  to  point  externally.  On  opening  the 
abscess  a  large  part  of  the  bone  can  be  felt  bare  and  denuded  of  its  periosteum. 
If  the  pus  be  let  out  early,  free  drainage  provided,  and  decomposition  pre* 
vented,  no  necrosis  may  take  place.    It  is  usually  necessary  to  make  the 
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incision  extemallyy  as  the  pns  extends  too  far  in  the  neck  to  allow  of  sufficient 
drainage  being  provided  from  within  the  month. 

Hecrons  of  the  Lower  Jaw  has  been  akeadj  described  (p.  577). 

Tvmoimi  of  the  Lower  Jaw. — The  lower  jaw  is  a  common  seat  of  tumours. 
JSiniple  Epulis^  Myeloid  Sarcoma  of  the  alveolar  border,  Epithelioma  of  the  Gum 
implicating  the  bone,  and  Deniigerous  Cyets,  have  been  already  described  with 
tumours  of  the  alveolar  borders  and  of  the  upper  maxilla  ;  they  are^  however, 
all  more  common  in  the  lower  jaw  than  in  the  upper. 

Cysts  of  the  Lower  Jaw. — Single  cystSy  containing  a  glairy  or  mucous 
fluid  in  which  cholesterine  crystals  are  often  seen^  are  not  uncommon  in  the 
lower  jaw.  They  cause  a  painless,  slow  enlargement  of  a  limited  portion  of 
the  bone.  At  first  the  fluid  is  surrounded  by  a  solid  bony  wall,  through  which 
no  fluctuation  can  be  felt,  and  in  this  stage  they  have  been  mistaken  for  solid 
tumours.  As  the  wall  becomes  thinner,  fluctuation  and  egg-shell  crackling 
can  be  felt.  They  originate  in  connection  with  a  tooth,  but  their  mode  of 
origin  is  not  very  clear.  Sometimes  in  extracting  a  painful  tooth  a  small 
cyst,  seldom  more  than  a  quarter  of  an  inch  in  diameter,  is  found  attached  to 
a  fang.  These  cysts  are  developed  beneath  the  periosteum  of  the  fang,  and 
hence  have  been  termed  periosteal  cysts.  Tomes  believes  they  are  of  inflam- 
matory origin,  and  the  fact  that  their  contents  have  the  appearance  of  inspissated 
])us  bears  out  the  \iew.  Whether  the  single  cysts  are  of  a  similar  origin  is 
not  certain. 

MuUilocular  cyeU^  which  have  also  been  described  under  the  names  of 
cystic-sarcoma,  adenoma,  and  fibro-cystic  tumours  of  the  jaw,  although 
occasionally  met  with  in  the  upper  jaw,  are  infinitely  more  common  in  the 
lower.  These  tumours  are  of  slow  growth,  but  may  reach  a  great  size  ;  they 
are  composed  of  cysts  varying  in  size,  and  having  more  or  less  solid  matter 
between  them.  The  walls  of  the  cysts  are  sometimes  thin  and  membranous, 
sometimes  composed  of  tissue,  appearing  to  the  naked  eye  as  fibrous  tissue, 
while  in  other  cases  bony  lamellee  enter  largely  into  their  composition,  so  that 
on  pressure  they  occasionally  communicate  the  semi-crepitant  sensation 
peculiar  to  cystic  expansions  of  osseous  structures.  The  fluid  contained  in 
these  cysts  is  viscid,  and  usually  semi-transparent,  yellowish  or  bloody.  Most 
commonly  these  tumours  run  a  simple  course,  but  occasionaUy  they  have  been 
known  to  recur  after  removal  and  infect  surrounding  parts.  The  origin  of 
these  cysts  formed  the  subject  of  a  most  interesting  lecture  delivered  by 
F.  S.  Eve  at  the  Royal  College  of  Surgeons.  He  confirmed  the  fact 
already  noted  by  several  observers,  that  the  solid  part  of  these  tumours  is 
composed  of  irregular,  branching  columns  of  small  round  epithelial  cells 
resembling  those  in  the  deeper  layers  of  the  epithelium  of  the  gum,  and  sur* 
rounded  by  a  fibrous  stroma.  In  some  cases  the  cells  at  the  circumference 
were  columnar.  The  cysts  are  formed  by  colloid  degeneration  of  the  epithelial 
cells.  Eve  believes  that  he  has  demonstrated  that  the  columns  of  cells  are  formed 
hy  an  ingrowth  of  the  epithelium  of  the  gum,  and  that  the  starting  point  of 
the  disease  is  often  the  irritation  caused  by  a  diseased  tooth.  Falkson  and 
liiyk,  on  the  contrary,  believe  that  in  some  cases  at  least  these  cysts  have  their 
origin  in  a  persistence  of  a  portion  of  the  epithelium  forming  the  enamel 
i  irgan  of  the  developing  teeth.  They  found  their  opinion  upon  the  resemblance 
of  the  epithelium  cells  and  the  contents  of  the  smaller  spaces  to  those  observed 
in  the  enamel  organ.    The  question  of  the  origin  of  the  tumours  cannot  be 
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considered  to  be  finally  determined.  That  they  are  in  some  way  connected 
with  the  teeth  is  highly  probable,  as  they  always  start  from  the  neighbourhood 
of  the  alveolar  border. 

nteomate  and  Cliondromate  are  met  with  in  the  lower  jaw,  and  spring 
either  from  the  periosteum  or  from  the  centre  of  the  bone.  They  resemble 
similar  growths  elsewhere,  and  present  nothing  peculiar. 

Ostaomata  of  both  forms,  the  cancellous  and  ivory  exostosis,  are  met  within 
the  lower  jaw ;  it  is  in  fact  one  of  the  most  common  seats  of  the  latter  affection. 

Odontoma. — This  is  not  properly  a  tumour  of  the  jaw,  but  it  is  most  con- 
veniently mentioned  here,  as  closely  simulating  disease  of  the  bone.  An 
odontoma  is  the  result  of  some  peculiar  modification  in  the  growth  of  a  tooth, 
resulting  in  the  formation  of  an  irregular  mass  of  dental  tissues  of  no  definite 
shape.  Tomes  describes  one  removed  by  Sir  W.  Fergusson  as  being  "  com- 
posed of  enamel,  dentine,  and  bone  derived  from  calcification  of  remnants  of 
the  dentine  pulp,  thrown  together  without  any  definite  arrangement.'^ 
According  to  Heath  only  8  cases  have  been  recorded,  all  in  the  lower  jaw. 
The  tumour  can  be  removed  if  its  nature  is  recognized  without  taking  away 
any  of  the  jaw-bone.  Outgrowths  from  the  fangs  of  fully  developed  teeth 
composed  of  dentine  and  cement  are  not  uncommon,  forming  the  so-called 
warty  teeth,  but  these  are  seldom  of  sufficient  size  to  be  of  any  surgical 
interest. 

Saroomata  of  various  kinds  form  a  considerable  proportion  of  tumours  of 
the  lower  jaw.  Myeloid,  spindle-celled,  and  round-celled  sarcomata  are  all 
met  with.  The  first  is  always  central,  the  two  last  may  be  periosteal  or 
central.  Chondrifying  or  ossifying  sarcomata  are  occasionally  met  with.  The 
myeloid  tumour  usually  runs  a  simple  course,  the  other  forms  are  frequently 
malignant  The  mode  of  growth  of  these  tumours  and  the  symptoms  they  give 
rise  to  are  the  same  as  in  other  parts. 

Diagnosis, — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance  to 
diagnose  the  simple  from  the  malignant  affections  ;  as  in  the  latter  form  of 
disease  an  operation  is  sometimes  not  advisable,  the  soft  tissues  around  the 
bone  being  implicated  to  such  an  extent  as  not  to  admit  of  removal,  and 
consequently  not  of  the  full  and  complete  extirpation  of  the  disease.  The 
malignant  tumours  may  generally  be  readily  detected  by  the  rapidity  of  their 
growth,  by  their  pulpy  or  elastic  character,  and  by  infiltration  of  neighbouring 
parts,  witti  early  adhesion  to  the  skin  and  implication  of  the  glands  below  the 
jaw. 

Treatment — The  treatment  of  tumours  of  the  lower  jaw  depends  in  a  greet 
measure  upon  the  character  of  the  growth.  In  single  cysts  of  moderate  size, 
with  thin  walls  and  but  little. solid  tissue  around  the  cysts,  the  best  mode 
of  treatment  consists  in  cutting  down  through  the  gum  on  the  expanded 
portion  of  bone,  opening  the  cyst  by  means  of  the  antrum-perforator,  small 
trephine,  or  cutting  pliers,  according  to  its  size  and  the  thickness  of  its  walb: 
letting  out  the  contained  fluid;  and  then,  by  introducing  a  plug  of  linu 
causing  the  cavity  to  granulate  from  the  bottom,  and  gradually  to  contract. 
When  the  cysts  are  so  large  that  they  have  destroyed  the  integrity  of  thehoDe. 
or  when  they  are  associated  with  a  large  quantity  of  solid  tissue,  as  in  the  tnie 
multilocular  cysts,  excision  of  the  diseased  bone  must  be  practised.  This,  alsis 
is  the  only  plan  of  treatment  that  can  be  had  recourse  to  in  other  growths  in 
this  bone. 
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g¥ni»i0n  of  tho  ZK»w«r  Jaw. — ^The  operation  of  excision  of  a  portion  of 
the  lower  jaw  for  tumour  of  that  bone  was  first  performed  by  Deadrick  of 
Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously  supposed,  by 
Dupuytren.  As  the  growths  for  which  this  operation  is  performed  are  usually 
situated  between  the  symphysis  and  the  angle  of  the  bone,  seldom  extending 
beyond  the  middle  line,  the  operation  is  generally  limited  to  one  side  of  the 
face.  In  some  instances,  however,  the  tumour  may  encroach  so  far  that  it 
may  be  necessary  to  remove  more  than  the  half  of  the  bone ;  and  in  other 
cases  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone  has  been 
disarticulated. 

When  the  tumour  is  of  moderate  size,  and  is  situated  about  midway  between 
the  symphyeie  and  angle  of  the  jaw,  it  may  be  reached  by  making  a  semilunar 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and  carrying  the 
anterior  extremity  of  it  Well  forward  upon  the  chin,  but  not  dividing  the  lower 
lip,  if  it  can  be  avoided,  nor  cutting  into  the  angle  of  the  mouth ;  then  dissecting 
up  the  flap  thus  formed,  and  carrying  the  knife  cautiously  along  the  inner  side 
of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  the  mouth  and  the  mylo- 
hyoid muscle  to  a  sufficient  extent.  In  doing  this,  the  haemorrhage  is  often 
very  profuse  :  the  bleeding  from  the  facial  artery  is  particularly  forcible,  the 
blood  being  thrown  in  a  larger  and  stronger  jet  than  would  seem  possible  from 
the  size  of  the  vessel.  The  hemorrhage  should  be  at  once  controlled  by  the 
application  of  ligatures  to  both  ends  of  the  bleeding  artery,  and  to  any  other 
points  from  which  it  is  abundant.  Unless  this  be  done,  the  after  steps  of  the 
operation  will  be  rendered  much  more  obscure  and  difficult.  One  of  the  teeth 
on  each  side  of  the  tumour  having  been  previously  drawn,  the  jaw  must  now 
be  deeply  notched  through  their  alveoli  into  its  base  with  a  narrow  strong- 
backed  saw,  and  cut  through  with  pliers,  or  completely  divided  with  the  saw. 
After  the  fragment  of  diseased  bone,  with  the  attached  tumour,  has  been 
removed,  and  all  bleeding  vessels  have  been  secured,  the  flap  of  cheek  should  be 
laid  down  smoothly,  and  retained  in  situ  by  means  of  hare-lip  pins.  Occasionally 
the  dental  artery  in  the  cut  jaw  gives  trouble  ;  the  haemorrhage  from  this 
source  may  be  checked  by  the  application  of  a  piece  of  solid  perchloride  of 
iron,  or  by  touching  it  with  the  actual  cautery.  The  patient  must  at  first  be 
fed  with  slops,  which  should  be  sucked  in  through  a  tube.  At  a  later  period, 
when  cicatrization  is  well  advanced,  the  teeth  should  be  tied  together  with 
strong  silver  wire  ;  or  a  silver  cap  should  be  fitted  upon  the  teeth  of  the  two 
portions  of  bone  that  are  left,  and  attached  by  an  elastic  spring  to  another 
silver  cap  put  on  those  of  the  upper  jaw,  so  to  prevent  the  displacement  that 
would  otherwise  occur  in  the  smaller  fragment.  Union  takes  place  after  a 
time  by  fibrous  tissue,  which  becomes  sufficiently  dense  to  make  the  jaw 
strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  upon  the  angle  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on  the 
affected  side ;  for,  if  the  articular  end  including  the  coronoid  process  be  left, 
it  will  be  displaced  forwards  and  upwards  by  the  action  of  the  temporal  and 
external  pterygoid  muscles,  and  be  a  source  of  much  inconvenience  and  irrita- 
tion to  the  patient,  not  compensated  by  any  corresponding  utility.  In  these 
cases,  the  removal  of  one  lateral  half  of  the  jaw  will  consequently  be  required, 
and  the  operation  may  be  performed  in  the  following  way.  The  patient*8 
head  must  be  allowed  to  fall  a  little  backwards  so  that  the  chin  may  be  well 
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raised  from  the  chest.  An  incision  in  then  made,  commencing  near  the 
sjmpbysiB,  passing  along  the  under  surtaco  of  the  bodj  of  the  jaw  as  fhr  aa 
the  angle  and  then  upwards  at  the  posterior  border  of  the  ramns  as  &r  as  the 
level  of  the  lobnle  of  the  ear.  If  the  tumour  be  very  large  it  may  be  necessarj 
to  make  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 
just  mentioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 
if  possible.  The  fiicial  artery  and  vein  are  wounded  in  the  first  incision  and 
must  be  at  once  secured.  The  flap  is  then  raised  and  the  mucous  membrane 
divided  along  its  reflexion  from  the  cheek.  If  the  tumour  is  simple  this 
may  be  partly  done  with  a  periosteal  elevator,  the  periostemn  being  saved 


Fig.  «U.— Eiclaion  of  Lower  Jaw.    Soft  jwrtK  nLw<t. 

where  it  can  be  safely  taken  from  over  the  tnmour.  The  knife  is  then  carried 
behind  the  jaw  iu  front  of  the  tnmour  separating  the  mylo-hyoid  and  di\iding 
the  mucous  membrane  in  the  floor  of  the  mnutb,  care  being  taken  not  to  cut 
away  the  genio-hyoid  and  genio-hyoglossus  muscles,  unless  the  situation  of  the 
timiour  is  such  that  this  cannot  be  avoided.  If  these  mnsclcs  are  neoeanrilv 
divided,  a  thick  ligature  should  be  passed  through  the  end  of  the  tongue,  which 
mnst  be  drawn  forwards  by  an  assistant,  lest  it  full  backwards  into  the  phaiynx 
and  thus  threaten  or  even  occasion  euSbcation,  as  has  happened  to  Surgeons 
of  eminence  both  in  France  and  in  .America.  The  jaw  ha\-ing  been  cleared 
OD  both  sides  in  front  of  the  tumour,  the  incisor  tooth  mnst  be  drawn  at  the 
point  where  it  is  intended  to  divide  the  bone,  and  the  saw  (Fig.  680) 
upplied.  The  section  should  be  completed  with  the  saw,  as  if  the  btme 
forceps  be  used  a  jagged  edge  will  probably  be  left.  The  jaw  is  then 
seised  either  by  the  fingers  or  in  the  lion-forceps,  and  forcibly  depreand  ud 
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drewD  somewhat  ontwards,  while  the  cheek  flap  is  poJled  upwards  bo  bb  to 
bring  the  coronoid  proceaa  into  view  with  the  attachment  of  the  temporal 
mnacle,  which  most  be  divided.  If,  as  sometimes  happens,  this  cannot  be 
easily  reached,  the  coronoid  proceaa  may  be  cnt  through  with  a  saw  and 
removed  afterwards.  As  soon  as  the  bone  is  freed  from  the  tempornl  mnscle 
it  may  be  drawn  more  ontwards  and  its  inner  side  cleared  from  the  interna] 
pterygoid,  care  being  taken  to  keep  the  edge  of  the  knife  turned  towards  the 
bone  to  avoid  the  submaiillary  gland  and  the  lingual  nerve.  Lastly,  by 
forcibly  depressing  the  bone  the  condyle  is  dislocated  ;  the  external  pterygoid 


Fig.  SM.— Eiclikn  of  Lomr  Jiw.    Diurtlculttloii  orCoulj-lr. 

ia  divided  by  a  touch  of  the  knife,  and  bone  then  comes  away*  (Fig.  68C). 
Dnring  this  stage  of  the  operatioa  care  must  be  taken  not  to  divide  the 
internal  maxillary  artery,  which  lies  close  to  the  neck  of  the  bone  between  it 
and  the  internal  lateral  ligament.  If  the  bone  be  twisted  too  mnch  outwards 
the  condyle  will  pass  under  the  artery,  which  is  then  torn  through  or  cut. 
Should  the  artery  be  divided,  it  must  be  ligatured,  or  if  it  be  cut  very  close 
to  the  main  trunk  it  may  be  necessaiy  to  tie  that  immediately  below  the  point 
St  which  it  divides  into  the  temporal  and  internal  maxillary.  In  deprening 
the  bone  to  reach  the  temporal  muscle  and  the  joint,  care  must  be  taken  not 
to  sw  too  much  fbrce,  lest  it  happen  that  the  ramus  give  way,  having  been 
weakened  by  the  disease  ;  this  accident  causes  a  good  deal  of  ditBcnlty  in 
disarticnlation,  which  can  be  accomplished  only  by  seising  the  fragment  left 
behind  in  necroais-forcepe,  thus  dragging  it  forwards  and  then  dividing  the 
muscle  and  capsule.  When  the  operation  is  completed,  the  raw  snr&ce  ^ould 
be  tonohed  with  a  eolation  of  chloride  of  zinc  and  sprinkled  with  iodoform.  The 
flap  if  then  brought  down  and  secured  with  sutures,  a  drainage-tube  being 
innrted  at  the  Iow«r  and  posterior  angle  of  the  wonnd.    If  the  symphysis  have 
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been  removed  the  root  of  the  tongue  must  be  stitched  forwards  and  the 
ligature  through  its  tip  must  be  retained  for  a  few  days  till  all  danger  of  its 
falling  backwards  into  the  pharynx  is  passed,  so  that  it  may  be  drawn  forward 
if  necessity  arises.  When  cicatrization  is  complete  a  dense  mass  of  fibronB 
tissue  is  formed  in  the  place  of  the  jaw,  and  comparatively  little  deformity  results. 

Diseases  of  the  Temporo-Maxillaby  Articulation. — The  articulation 
of  the  jaw,  though  less  finequently  diseased  than  most  other  joints,  is  liable  to 
the  same  affections  as  similar  puts  elsewhere.  Chronio  TilniTiinfttio  Artk- 
ritis  of  the  temporo*maxillaiy  articulation  has  been  already  described 
(p.  849).  Acute  Artliritis,  terminating  in  destruction  of  the  joint  and 
fibrous  or  osseous  ankylosis,  most  commonly  occurs  in  consequence  of  disease 
of  the  middle  ear  in  scarlet  fever.  According  to  A«  E.  Barker,  who  has 
specially  called  attention  to  this  form  of  disease,  it  is  met  with  almost  excla- 
sively  in  children,  and  is  due  to  the  persistence  of  a  hiatus  in  that  part  of  the 
tympanic  plate  forming  the  floor  of  the  meatus  and  the  roof  of  the  articulation. 
This  hiatus  is  always  present  in  in&ncy,  and  may  remain  in  adult  life. 
The  disease  may  result  also  from  necrosis  of  the  bone  in  chronic  suppurative 
inflammation  of  the  middle  ear  afl^r  fevers.  The  symptoms  are  those  met 
with  in  other  joints — ^acute  pain,  redness,  swelling,  and  the  formation  of 
abscesses  discharging  either  on  the  cheek  or  by  the  ear.  The  treatment  con* 
sists  in  rest  and  opening  the  abscesses.  Ankjlooifl  of  the  Jaw  may  be 
fibrous  or  osseous.  It  necessarily,  even  if  affecting  one  side  only,  prevents 
mastication.  If  fibrous,  it  may  be  treated  by  forcibly  opening  the  month 
under  chloroform  by  means  of  a  screw-gag,  or  of  an  apparatus  speciaUj 
constructed  for  the  purpose,  after  which  a  wedge  may  be  placed  between  the 
teeth  to  keep  them  apart.  This  treatment  is  painful,  and  has  to  be  repeated 
at  intervals  for  some  time  lest  the  articulation  become  again  stiffened.  It  is 
not  usually  very  satisfactory.  Spanton  has  succeeded  in  producing  a  better 
result  by  dividing  the  fibrous  bands  in  the  articulation  by  means  of  a 
tenotome  passed  into  it.  In  firm  fibrous  ankylosis  in  which  other  means  have 
failed,  or  in  osseous  ankylosis,  the  only  treatment  likely  to  be  followed  by  good 
results  is  excision  of  the  condyle  of  the  jaw«  This  is  best  done  by  an  indsion 
carried  along  the  lower  border  of  the  zygoma  from  immediately  in  front  of  the 
oar,  avoiding  the  temporal  artery,  to  the  malar  bone.  From  the  middle  of 
this  a  short  vertical  incision  may  be  carried  downwards,  for  about  three- 
quarters  of  an  inch,  dividing  the  skin  and  fat  only.  The  masseter  is  then 
separated  from  the  zygomatic  arch  as  far  as  it  is  exposed  by  the  scalpel  and 
periosteal  elevator.  The  neck  of  the  bone  is  thus  frilly  exposed,  and  must  be 
carefully  cleaned  with  a  narrow  elevator,  keeping  close  to  the  bone  so  as  to 
avoid  injuring  the  facial  nerve  or  internal  maxillary  artery.  The  neck  of  the 
bone  is  then  divided  with  a  narrow  chisel.  After  this,  if  the  ankylosis  is 
fibrous,  it  may  be  possible  to  lever  the  condyle  out  with  an  elevator ;  if  it  is 
osseous,  a  second  section  of  the  bone  must  be  made  with  the  chisel  immediatdy 
below  the  zygoma.  This  operation  has  been  successfully  performed  by  Davies- 
CoUey,  Heath,  and  others.  The  result  is  usually  very  satisfactory.  Humphry, 
of  Cambridge,  also  successfully  removed  the  condyle  in  1856  for  rheumatoid 
arthritis. 

Salargamsnt  of  tlis  Oondyls  of  tho  Jaw  is  a  rare  condition  ooca* 
sionally  met  with.  There  is  great  and  irregular  increase  in  size  of  the  condyle, 
apparently  due  to  the  formation  of  ossifying  cartilaginous  outgrowths  similar 
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to  those  of  rhemnatoid  arthritis.  In  a  case  of  this  kind  recorded  by  Adams, 
other  joints  were  similarly  affected.  In  two  other  cases  recorded  by  McCarthy 
luid  Heath,  there  were  no  signs  of  general  articular  affection.  In  Heath's 
case  the  chin  was  thrown  over  to  the  opposite  side,  and  great  deformity 
resulted.  The  diseased  condyle  was  snccessfolly  removed.  It  measored  one 
inch  and  three-qaarters  from  before  back  and  one  inch  across.  The  improve- 
ment in  the  appearance  of  the  patient  and  the  utility  of  the  jaw  was  very  marked. 
caosuM  of  the  Jawb. — Spasmodic  dosurs  of  the  jaws,  lasting  weeks  or 
months,  and  often  accompanied  by  considerable  pain,  is  not  an  uncommon 
result  of  retention  of  the  wisdom  tooth,  either  from  faulty  position,  or  from  the 
fieoond  molar  not  aUowing  room  for  it  to  reach  the  sur&ce.  It  occurs  between 
the  ages  of  20  and  85,  at  the  period  at  which  the  wisdom  tooth  should  be  cut. 
Chloroform  must  be  administered,  and  the  mouth  gagged  open.  The  second 
molar  must  then  be  extracted  to  give  room  fo^  the  wisdom  tooth,  after  which 
the  symptoms  at  once  subside. 

Permanmt  Closure  of  the  Jaws  may  be  due  to  ankylosis  of  the  joint,  as 
already  described.    It  is  perhaps,  however,  more  commonly  the  result  of  con- 
traction of  cicatrices,  resulting  fr^m  cancrum   oris,  or   frx>m  gangrenous 
fitomatitis  following  the  excessive  administration  of  mercury,  or  more  rarely 
from  extensive  necrosis.    When  the  mucous  membrane  has  been  destroyed  by 
ulceration  from  the  one  alveolar  border  to  the  other,  the  resulting  cicatrix 
binds  the  jaws  so  firmly  together,  that  not  only  is  movement  impossible,  but 
the  inside  of  the  cheek  is  in  such  close  contact  with  the  teeth,  that  there  is 
scarcely  room  to  pass  a  director  between  them.    Under  these  circumstances  it 
is  evident  that  little  can  be  done  to  relieve  the  patient  from  within  the  mouth. 
Division  of  the  cicatrix  followed  by  forcible  extension  has  been  recommended 
and  practised,  but  never  with  any  good  result.    As  the  raw  surface  heals,  the 
contraction  necessarily  recurs,  and  the  last  state  of  the  patient  is  much  the 
aame  as  the  first.    If  the  band  were  very  narrow,  and  healthy  mucous 
membrane  existed  on  each  side,  which  could  be  drawn  in  by  contraction  of  the 
sore  in  healing  while  the  mouth  was  gagged  open,  some  benefit  might  result, 
but  practically  such  a  condition  is  never  met  with.  Various  attempts  at  plastic 
operations,  similar  to  those  performed  for  fiiulty  cicatrices  in  the  skin,  have 
been  suggested  and  attempted,  but  no  good  result  has  been  obtained.    In 
order  to  relieve  this  distressing   deformity,  Esmarch,  of   Kiel,  in  1855, 
suggested  division  of  the  jaw  and  the  formation  of  a  feilse  joint  in  front  of  the 
cicatricial  bands.    About  the  same  time,  Rizasoli,  of  Bologna,  made  a  similar 
suggestion.    In  Rizzoli's  method  the  jaw  is  simply  divided  from  within  the 
mouth  by  a  pair  of  strong  cutting  pliers ;  in  Esmarch's  operation  a  wedge- 
shaped  piece  of  bone  with  the  apex  towards  the  alveolar  border  is  removed  by 
a  saw  from  an  incision  made  from  outside  at  the  lower  border  of  the  jaw. 
The  performance  of  the  operation  is  sufiiciently  easy,  but  considerable  difS- 
eulty  is  found  in  maintaining  the  movement  between  the  fragments  after 
cicatrization  is  complete.    The  tendency  to  re-union  by  bone,  or  by  fibrous 
tissue,  so  dense  as  to  prevent  all  movement,  is  certainly  less  when  a  con- 
siderable piece  of  the  jaw  is  removed.    C.  Heath,  who  was  one  of  the  first  to 
perform  the  operation  in  this  country,  expresses  a  strong  preference  for 
Esmarch's  operation.    In  one  case  operated  on  by  him  by  this  method  in 
1864,  the  patient  was  found  to  have  good  use  of  the  sound  side  of  the  jaw  in 
1880.    The  wedge  of  bone  removed  measured  seven-eighths  of  an  inch  at  the 
lower  border. 
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PLASTIC    SURGERY   OF   THE    FACE    AND   MOUTH. 

By  Flastio  or  Separative  Surgery  is  meant  the  perf ormanoe  of  opera- 
tions for  the  repair  of  deficiencies  in  structure,  whether  resulting  from  injury, 
from  disease,  or  from  malformation. 

It  has  been  long  known  that  portions  of  the  body  may  retain  their 
sufficient  vitality  to  become  «again  adherent,  when  attached  by  bat  a 
very  narrow  tongue  of  tissue  to  the  part  from  which  they  have  been  all 
but  separated.  This  has  often  been  observed  in  injuries  of  the  face  and 
fingers,  portions  of  which  have  been  almost  completely  severed,  and  yet  have 
united  again  on  being  replaced.  But  there  is  a  sufficient  number  of  cases  on 
record  to  show  that  certain  parts,  when  completely  separated,  may,  after  being 
replaced,  again  become  adherent.  The  most  remarkable  instances  of  this  kind 
are  those  which  are  related  by  Hoffacher,  and  attested  by  Chelius  and  Yelpeaa. 
Hofiacher  was  officially  appointed  to  attend  as  Surgeon  at  the  duels  which 
were  then,  as  now,  frequent  amongst  the  students  at  Heidelberg  ;  and,  as  at 
these  encounters  broad-swords  were  used,  he  had  an  opportunity  of  seeing  a 
considerable  number  of  incised  wounds,  and  has  related  no  fewer  than  sixteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced  off,  and,  being 
put  on  again,  contracted  adhesions.  Amongst  the  most  remarkable  of  these, 
is  one  in  which  the  end  of  the  nose  was  shoed  off  by  a  cut  with  the  broad- 
sword, and  fell  under  a  chest  of  drawers  ;  it  was  not  found  for  some  time, 
but,  on  being  recovered  and  washed,  was  stitched  on,  and  became  firmly 
attached.  In  another  instance,  a  dog  that  was  in  the  room  snapped  np 
the  detached  portion  of  the  organ  as  it  fell  to  the  ground,  but  the  nose, 
being  immediately  taken  out  of  the  animal's  mouth  and  put  on  again  and 
stitched,  became  firmly  fixed. 

In  order  that  union  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  Uiey  be 
soft  and  vascular,  and  more  especially  that  their  structure  be  of  a  homogeneona 
character,  such  as  is  met  with  in  the  tissues  of  the  face ;  where  no  very  large 
blood-vessels,  nerves,  tendons,  or  bones  are  found.  It  is  the  same  in  plastic 
operations,  which  succeed  best  under  similar  conditions  of  tissue,  and  which 
are  conducted  on  the  same  principle  as  an  attempt  at  union  in  a  partially 
severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  are  of  much  service  ;  they  may,  however,  oocasionally  be  had 
recourse  to  in  other  situations,  as  about  the  cheeks  and  eyelids,  but  seldom 
with  an  equal  amount  of  success.  Reference  has  abeady  been  made  (p.  870» 
Vol.  I.)  to  the  performance  of  plastic  operations  on  the  perinsdum.  In  the 
practice  of  this  very  interesting  branch  of  surgery,  there  is  much  opportunity 
for  the  display  of  manual  dexterity.  On  this,  indeed,  almost  the  whole  soooeas 
of  the  operation  depends ;  and  a  vast  deal  may  be  done  in  apparently  the  most 
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unpromising  cases  by  skill  and  patience.  In  these  operative  procedures  the 
names  of  Serres,  Diefienbach,  Listen,  Syme,  Fei^sson,  Sedillot,  B.  Langenbeck, 
Jobert,  and  Wolfe,  deservedly  take  the  first  rank. 

In  performing  the  various  plastic  operations  five  methods  have  been 
employed.  In  the  first,  the  flap  of  skin  that  is  intended  to  repair  the  lost 
structure  is  transplanted  from  a  distant  part,  as  the  arm.  This  operation, 
introduced  by  the  Italian  Surgeon,  Tagliacotius,  in  the  sixteenth  century,  and 
hence  commonly  called  by  his  name,  has  in  a  great  measure  f  aUen  into  disuse,  on 
account  of  the  difficulty  of  its  execution,  and  the  great  uncertainty  of  obtaining 
a  successful  result.  The  second  plan,  which  has  been  recently  introduced  by 
Wolfe,  of  Glasgow,  consists  in  the  transplantation  of  a  piece  of  skin  of  con« 
siderable  size  from  one  part  of  the  body  to  another,  the  transplanted  portion 
being  completely  separated  at  the  time  of  the  operation,  and  carefully  freed 
from  every  trace  of  subcutaneous  fat  with  a  pair  of  sharp  flat  scissors.  The 
third  plan  consists  in  transplanting  the  reparative  structure  from  some  part  in 
the  neighbourhood  of  the  organ  to  be  repaired  ;  the  skin  from  the  forehead, 
for  instance,  being  used  for  the  formation  of  a  new  nose  ;  that  fix)m  the  chin 
for  the  restoration  of  a  lost  lip.  This  procedure,  which  seems  first  to  have 
been  adopted  by  the  natives  of  India  in  restoring  the  loss  of  the  nose,  is  the 
method  that  is  most  commonly  employed  in  this  country  in  plastic  operations 
on  the  face.  The  fourth  method  consists  in  loosening  the  skin  by  a  process 
of  subcutaneous  section  to  some  distance  around  the  part  to  be  repaired, 
and  then  drawing  it  forwards  with  or  without  incision  through  its  substance. 
This  gliding  operation  is  chiefly  practised  for  the  closure  of  fistulous 
openings.  The  fifth  method  is  employed  in  cases  where  an  abnormal 
fissure  exists  in  a  part.  It  consists  in  bringing  together  and  uniting  the 
edges  of  the  fissure,  after  having  pared  them  evenly,  so  as  to  expose  their 
vascular  surfaces. 

Union  in  plastic  operations  should  take  place  by  the  first  intention.  Should 
this,  however,  flEiil  from  any  accidental  circumstances,  the  Surgeon  need  not 
despair ;  as  the  parts  may  unite  by  granulation,  in  a  very  satisfactory  and 
complete  manner. 

For  proper  union  to  be  efiected,  it  is  necessary  that  the  edges  be  clearly  and 
evenly  cut,  so  as  to  adjust  themselves  accurately  to  one  another.  This  may 
often  be  mostly  skilfully  effected  by  making  the  incision  in  the  part  that  is  to 
receive  the  flap  somewhat  oblique  or  beveUed,  thus  securing  a  more  accurate 
adaptation  of  the  edges. 

After  the  flap  has  been  formed  and  the  part  in  which  it  is  to  be  transplanted 
properly  pared,  the  operation  should  be  delayed  a  few  minutes  until  all  bleed- 
ing has  ceased.  This  is  of  much  importance,  as  the  interposition  of  a  layer  of 
coagulated  blood  will  materially  interfere  with  union. 

In  bringing  the  parts  into  apposition,  great  care  must  be  taken  that  no 
undue  traction  or  constriction  be  exercised,  lest  their  circulation  be  interfered 
with,  and  their  vitality  be  endangered. 

The  parts  may  be  maintained  in  apposition  by  sutures,  collodion,  or  the 
application  of  a  strip  of  isinglass  plaster.  The  sutures  should  be  as  fine  as 
possible,  introduced  with  a  small  needle,  and  knotted  on  the  sound  parts. 
Horse  hair,  fine  catgut  or  silkworm-gut  will  be  found  the  best  materials  where 
there  is  no  strain  on  the  sutures ;  should  there  unavoidably  be  some  strain  a 
deepmetaUic  stitch  should  be  passed  to  relieve  the  finer  sutures.    Occasionally 
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hare-lip  pins  may  advantageoudy  be  used.  The  use  of  oollodioOy  where 
applicable,  is  of  great  advantage  in  plastic  surgery,  as  it  not  only  secures 
adhesion,  but,  by  excluding  the  air,  lessens  the  chance  of  suppuration*  If  the 
wound  is  large,  it  must  not  be  completely  covered  by  collodion  lest  discharges 
accumulate  beneath  the  flap.  In  some  parts  in  which  the  wound  is  moistened 
by  the  secretion  of  some  neighbouring  mucous  membrane  and  cannot  be  kept 
dry,  as  in  the  eyelids,  wet  boracic  add  lint  or  boracic  acid  ointment  will  be 
found  the  best  application ;  in  other  parts  absorbent  iodoform  or  salicylic 
wool  may  be  applied,  a  small  piece  of  the  ''  protective  "  oil-silk  being  placed 
next  the  wound  to  prevent  it  from  sticking.  The  wool. may  be  fixed  in 
position  by  collodion. 

For  a  plastic  procedure  to  succeed,  it  is  absolutely  necessary  that  no  morbid 
process  be  going  on  in  the  seat  of  operation;  and  not  only  that  none  bo 
actually  in  progress,  but  that  all  have  ceased  for  some  considerable  time. 
This  is  more  particularly  the  case  when  the  deformity,  for  the  remedying  of 
which  it  is  practised,  has  resulted  from  syphilitic  ulceration.  In  such  casea  it 
is  necessary  to  see  that  the  constitution  is  sound,  as  well  as  that  all  local 
disease  has  been  eradicated ;  otherwise  the  irritation  of  the  operation  might 
set  it  up  again,  and  the  new  flap  might  be  invaded  and  destroyed.  From 
w^ant  of  this  precaution,  I  have  more  than  once  seen  disappointment  result. 
When  an  operation,  as  on  the  nose  or  lip,  is  performed  for  epithelioma  or 
rodent  ulcer,  ablation  of  the  morbid  part  may  be  done  at  the  moment  of 
operating — the  affection  being  a  local  one ;  when  for  struma  or  syphilis,  the 
disease  is  constitutional,  and  care  must  be  taken  that  all  morbid  action  has 
thoroughly  and  completely  ceased.  As  a  general  rule,  plastic  operations 
practised  for  the  repair  of  mutilations  fiY)m  injury,  or  of  congenital 
deficiencies,  are  more  successful  than  those  that  are  performed  after  disease. 

No  routine  system  of  treatment  should  be  adopted ;  but  a  few  days  of  rest, 
good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  prescribed  before 
the  operation  is  proceeded  with.  In  the  after-treatment  of  the  case,  a 
nourishing  but  un^imulating  r^imen  should  be  observed. 

Faulty  Cicatrices  about  the  face  and  neck  often  occasion  much  deformity 
and  annoyance,  and  may  require  a  plastic  operation  for  their  removal.  Those 
resulting  from  bums  have  already  been  considered,  as  also  their  treatment 
(Vol.  I.,  p.  379,  et  seq.).  When  due  to  other  causes,  such  as  the  unskilful 
opening  of  strumous  abscesses,  or  the  healing  of  wounds  with  dirt  or  grains  of 
gunpowder  imbedded  in  them,  being  puckered,  depressed,  adherent,  or  dis- 
coloured, much  may  be  done  by  proper  surgical  means  to  remove  the 
disfigurement  they  occasion.  This  is  best  done  by  dissecting  them  out 
cleanly,  then  loosening  the  edges  of  the  cut  by  running  the  point  of  the 
scalpel  under  the  skin,  so  that  they  may  be  brought  together  without 
puckering,  and  then  uniting  them  by  means  of  horse-hair  or  fine  catgut 
sutures  passed  by  a  ix)und  sewing-needle. 

Bnrow's  Operation. — A  plastic  operation  specially  suited  for  the  repair 
of  deformity  consequent  on  the  removal  of  morbid  growths  from  the  cheeks 
and  other  parts  of  the  iaoe,  has  been  introduced  by  Burow,  a  Polish  Surgeon, 
and  successfully  performed  and  described  by  Stokes  (Fig.  G87).  The  6te)« 
are  as  follows.  The  growth  to  be  removed  is  included  in  three  incision%  1, 
2,  8 ;  and  the  integuments  from  which  it  springs  are  then  carefully  dissected 
ofl^,  leaving  a  raw  triangle,  the  apex  of  which  is  on  one,  the  base  on  the  other 
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side  of  the  tnmonr.  The  incision  1,  4,  3,  is  then  carried  outwards  to  5,  8,  7, 
80  that  the  whole  distance  from  1  to  7  is  exactly  three  times  that  of  the  base 
of  the  raw  sur&ce ;  a  second  triangle,  5,  6,  7,  is  then  made,  having  its  base  on 
the  onter  third  of  this  horizontal  incision.  The  two  triangles  must  be  of 
eqoal  size,  and  the  integuments  are  dissected  off  5,  6,  7.  There  are  thus  two 
raw  snr&ces  to  be  covered  in.  This  is  done  by  dissecting  up  carefully  the 
flaps  1,  5,  6,  and  2,  8,  7.  When  this  is  done,  the  points  1  and  3,  and  5  and 
7,  are  respectively  drawn  together,  each  by  one  suture,  and  the  two  raw 
triangular  surfaces  are  thus  covered  in. 

Plastic  operations  of  various  kinds  are  frequently  performed  on  the  eyelids. 

Blepharoplagtyf  or  the  operation  by  which  the  eyelids  are  repaired,  is 
occasionally  required  for  loss  of  substance — the  result  of  wounds,  cicatrices,  or 
operations.    It  is  less  satisfactory  in  its  results  than  most  of  the  other  plastic 
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Z  'i  ii>«  OSS.— Operat iou  fi >r  Remir  of  Eye- 

^  lid  :  (a)  Gliding  Method;  (b)  TwUting 

Fig.  087.~Lino8  of  Incision  in  Butow'b  Oi)eration.  Method. 

procedures  about  the  face ;  yet  it  may,  in  some  cases,  improve  materially  the 
patient's  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  forehead ; 
when  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  operation  may  be 
performed  by  the  gliding  method,  by  twisting  a  flap  into  its  new  situation,  or 
by  transplantation  of  a  piece  of  skin.  By  the  gliding  method,  a  triangular 
flap  is  cut  and  partially  detached  (Fig.  G88,  a),  and  then  drawn  gently 
forwards  until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair,  when 
it  is  there  fixed  by  a  few  points  of  suture.  When  the  twisting  method  is 
employed,  an  oval  flap  is  detached  (Fig.  688,  ^),  except  its  pedicle,  and 
twisted  down,  to  be  planted  on  the  raw  surface. 

Occasionally  neither  of  these  methods  is  applicable ;  and,  then  the  procedure, 
that  I  successfully  adopted  in  a  case  of  which  the  annexed  cut  (Fig.  689)  is  a 
representation,  may  be  followed.  In  this  case,  which  was  that  of  a  lady  who 
haid  received  a  severe  mutilation  of  the  face  by  the  explosion  of  a  ginger-beer 
bottle,  there  was  a  deep  and  hard  cicatrix  across  the  lower  eyelid,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  ball  of  the  eye.  After  dinding  the  adhesions  and  removing  the  cicatrix, 
I  made  a  semilunar  incision  so  as  to  dissect  up  the  eyelid,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  firmly  adherent  (Fig. 
690),  and  scarce  any  apparent  deformity  was  left;.  In  another  very  similar 
ease,  in  which  a  girl  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a 
similar  operation  was  practised  with  equally  good  results.  In  both  these 
cases,  the  eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of 
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the  cornea.    But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactory. 

Restoration  of  the  lower  eyelid  in  extreme  ectropion  by  complete  trans- 
plantation of  a  piece  of  skin  was  introduced  by  Wolfe  of  Glasgow  in  1875, 
since  which  time  it  has  been  repeatedly  performed  with  success.  The  opera- 
tion is  thus  performed  :  the  eyeUd  is  first  freed  from  the  abnormal  situation 
into  which  it  has  been  drawn  until  its  free  border  can  be  brought  in  contact 
with  the  upper  lid,  the  two  lids  then  being  tied  together  by  sutures  passed 
through  them.  An  accurate  pattern  of  the  raw  sur&ce  to  be  covered  is  then 
taken,  and  a  flap  of  skin  is  raised  from  the  forearm  corresponding  in  shape 
but  a  little  larger  to  allow  for  shrinking.  The  under  surface  of  the  flap  is 
then  fr^  from  every  vestige  of  subcutaneous  tissue  with  a  pair  of  flat  sharp 


Fig.  689.— Lower  Eyelid  deformed  by  Cicatrix. 


Fig.  690.— Lower  Eyelid  after  Oiiention. 


scissors,  so  as  to  have  a  white  appearance.  It  is  then  applied  to  the  raw 
surface  and  united  to  the  sorroun^ng  skin  by  fine  silk  sutures.  A  dressing 
of  warm  wet  boracic  acid  lint  may  then  be  applied  and  covered  by  gutta- 
percha tissue  and  cotton-wool.  About  a  fortnight  after  the  operation,  after 
the  flap  has  become  flrmly  adherent,  the  sutures  uniting  the  lids  may  be 
removed  and  the  eye  allowed  to  open.  In  a  case  successfully  operated  on  by 
Wolfe,  the  oval  piece  of  skin  transplanted  measured  two  inches  by  one  and  a 
quarter.  It  united  by  first  intention,  without  even  desquamation  of  the  cuticle 
taking  place. 

FliABTIG    BUBGXBT    OF    THX    MOBS. 

Rhinoplastic  Operations  are  occasionally  required  for  the  restoration 
of  the  form  of  the  nose,  which  has  been  destroyed  by  injury  or  disease.  This 
branch  of  plastic  surgery  has  long  received  much  attention,  and  has  been 
reduced  to  distinct  rules.  Either  the  entire  nose,  or  a  portion  of  it,  may 
demand  operation. 

Cdluauia. — ^When  the  columna  and  a  portion  of  the  septum  are  destroyed, 
a  large  gap  is  left  at  the  nasal  aperture  ;  and,  the  nose  becoming  flattened  in 
consequence  of  its  tip  falling  in,  great  deformity  necessarily  results.  The 
upper  lip  also,  losing  that  amount  of  support  which  it  receives  from  the 
columna,  becomes  pendulous,  projecting,  and  thickened  at  the  end,  thus 
adding  to  the  disflgurement.  The  restoration  of  the  columna  is  effected  from 
this  ti^ickened  and  prominent  upper  lip,  which,  by  being  reduced  in  siise,  is 
rendered  far  more  shapely.  The  operation  consists  in  cutting  through  the 
whole  length  of  the  lip  from  above  downwards  on  each  side  of  the  mesial  line, 
so  as  to  leave  a  tongue  about  one-third  of  an  inch  in  width.  This  is  then 
turned  up  ;  and  its  ends  being  well  pared,  and  the  under  surface  of  the  tip  of 
the  nose  properly  freshened,  it  is  fixed  by  means  of  a  fine  hare-lip  pin  and 
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twisted  suture,  which  should  be  left  in  for  about  four  days.  Uuion  takes 
plaoe  in  a  few  days  ;  but  until  this  is  firm,  the  new  columna  must  be  properly 
supported  with  narrow  strips  of  plaister  fixed  to  the  cheek  on  each  side.  No 
twisting  of  this  small  flap  is  required,  as  the  mucous  surface  speedily  becomes 
cutaneous,  and  vice  versa.  The  division  in  the  upper  lip  must  be  treated  in 
the  same  way  as  an  ordinary  hare-lip,  and  unites  without  difficulty,  lessening 
greatly  the  deformity  in  this  part. 

JJa. — ^When  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound,  one 
of  three  processes  may  be  adopted  to  remedy  the  deformity.    1.  When  a  small 
portion  only  of  the  firee  border  of  the  tip  has  been  lost,  an  incision  should  be 
made  (Fig.  691)  across  the  nose,  and  the  remains  of  the  ala 
and  a  portion  of  the  nasal  integument  thus  marked  out  dis- 
sected down,  and  attached  to  the  end  of  the  organ.    In  this 
way  a  very  excellent  result  may  be  obtained. 

2.  If  the  loss  of  substance  be  greater,  a  flap  of  skin,  of  the 
proper  shape  to  restore  the  deformity,  may  be  raised  from  the 
cheek,  applied  to  the  previously  pared  edges  of  the  part  re- 
quiring it,  and  fixed  there  by  a  few  points  of  fine  suture. 

3.  If  the  loss  of  the  substance  of  the  ala  be  very  consider- 
able, or  if  it  extend  to  a  part  of  the  body  of  the  nose,  then  it  is 
more  efficiently  restored  by  bringing  a  long  narrow  flap  from 
the  forehead  in  a  way  that  will  immediately  be  described.  In 
the  majority  of  cases,  the  destruction  of  the  ala  and  of  the 

body  of  the  nose  is  so  considerable,  that  other  plans,  to  be  pre-  Fig.fl9i._Deficieiicy 
sently  described,  are  required  for  the  repair  of  the  deformity,     of  Aiiof  Noae. 

fintire  Vose. — For  the  restoration  of  the  entire  nose, 
two  procedures  have  been  employed :  viz.,  1,  the  Tagliacotian  Operation  ; 
2,  the  Indian  Operation. 

1.  The  Tagliaootiui  OperatLon  consists  in  taking  the  integument  and 
areolar  tissue  required  for  the  repair  of  the  lost  organ  from  the  inside  of  the 
arm.  Here  a  flap  of  sufficient  extent  is  to  be  marked  out  and  dissected  up 
with  its  subjacent  areolar  tissue,  leaving  it  merely  attached  to  the  limb  by  a 
root  at  its  distal  end.  No  attempt  at  fixing  this  flap  to  the  nose  should  be  made 
for  at  least  a  fortnight,  during  which  time  it  should  be  kept  upon  a  piece  of 
wet  lint,  and  allowed  to  thicken,  granulate,  and  become  vascular,  so  as  to  fit 
itself  for  adhesion  to  the  new  surface  to  which  it  is  to  be  applied.  The 
remains  of  the  deformed  nose  having  then  been  properly  pared  and  the  flap 
shaped,  they  must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and  fixed 
to  one  another  by  points  of  suture.  The  arm  must  then  be  closely  attached  to 
the  head,  so  as  to  be  as  nearly  as  possible  immovable.  At  the  end  of  about 
ten  days,  when  adhesions  have  taken  place,  the  connecting  medium  maybe  cut 
across,  and  the  part  left  to  be  supported  by  the  vitality  which  it  may  gain 
from  the  new  sur&ce  to  which  it  is  now  attached.  This  process  is  comparatively 
seldom  had  recourse  to,  for  obvious  reasons.  The  uncertainty  of  maintaining 
the  vitality  in  the  flap,  the  extreme  tediousness  of  the  prolonged  constrained 
position  in  which  it  is  necessary  to  keep  the  patient,  and  the  great  difficulty  of 
guarding  against  movementB  of  the  arm,  especially  during  sleep,  and  which, 
however  slight  and  involuntary,  would  be  sufficient  to  disturb  union  between 
the  opposed  surfaces,  and  occasion  the  failure  of  the  operation,  have  caused 
this  plan  of  procedure  to  fall  into  disuse ;  and  it  is  now,  I  believe,  universally 
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abandoned  by  Surgeons  in  this  connfcrj,  having  been  replaced  by  the  more 
certain  procedure,  which  will  now  be  described,  of  borrowing  the  skin  for  the 
new  nose  from  the  forehead. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  brought  to  this 
country  by  Carpue  in  1814,  is  extremely  successful  in  its  results,  though 
requiring  a  good  deal  of  nicety  for  its  proper  execution.  The  operative  pro- 
cedures required  by  this  method  are  somewhat  complex,  and  may  conveniently 
be  divided  into  three  distinct  stages :  1,  the  Dissection  of  the  Flap  from 
the  Forehead,  and  it«  Attachment  to  its  new  situation ;  2,  the  Separation 
of  the  Boot  of  the  Flap  where  it  is  turned  down  from  the  Forehead,  and 
the  Formation  of  a  proper  Bridge  to  the  Nose ;  8,  the  Formation  of  the 
Columna  Nasi. 

1.  Formation  and  Attachmant  of  the  Flap. — In  the  shaping  of  the 
flap,  care  must  be  taken  that  it  is  of  sufficient  size  ;  as  during  the  after-part 
of  the  treatment  it  often  has  a  tendency  to  shrivel,  and  more  inconvenience 
usually  results  from  its  not  having  originally  been  made  large  enough,  than 
the  reverse.    The  size  adapted  to  the  particular  face  may  best  be  judged  of 

by  moulding  a  thin  piece  of  gutta-percha 
to  the  nose,  then  flattening  it  out  by 
dipping  it  in  hot  water,  and  using  this  as 
the  guide  for  marking  the  outline  of  the 
flap  upon  the  forehead.  This  should  be 
traced  with  tincture  of  iodine,  which  will 
not  be  washed  off  so  readily  as  ink  by  the 
flow  of  blood,  which  is  often  rather  free. 
This  flap  should  be  of  the  shape  in 
Fig.  G92,  taking  care  that  it  is  rather 
square  at  the  angles,  and  not  too  much 
rounded  off.  The  size  will  necessarily 
vary  according  to  the  character  of  the 
countenance,  and  the  extent  of  loss  that 
has  to  be  repaired.    When  the  whole  of 

^  <»2.-Dlagmm  of^FUp  In  Rlitaopla.Uc      ^^^  ^^  ^^^^^  restomtiou,  it  IS    USUally 

necessary  to  make  it  about  two  and  a  half 
to  three  inches  in  length,  by  about  the  same  in  width  at  the  broadest  part.  It 
may  either  be  taken  from  the  middle  of  the  forehead,  or  obliquely  from  one  side  : 
if  the  latter,  the  right  side  is  the  most  convenient.  It  must  now  be  dissected 
off  the  forehead  ;  in  doing  this,  care  must  be  taken  to  cut  the  flap  as  thick  as 
possible,  especially  at  its  root  between  the  eyebrows.  It  must  also  he  but 
little  handled,  and,  above  all,  not  pinched,  either  with  fingers  or  forceps. 
The  dissection  should  be  commenced  at  the  root,  so  that  the  outline  may  not 
be  obscured  by  blood  ;  and  this  part  should  be  left  long,  in  order  to  admit 
afterwards  of  a  very  gradual  and  easy  twist.  In  order  to  facilitate  this,  it  is 
desirable  also  to  make  the  incision  on  the  right  side  a  little  lower  than  that 
on  the  left.  After  the  flap  has  been  raised  throughout  the  whole  of  its  extent, 
pressure  should  be  applied  to  the  forehead  by  means  of  a  sponge,  with  a  view 
of  arresting  the  bleeding,  before  the  next  step  is  taken.  This  consists  in 
paring  the  surface  and  edges  of  the  stump  of  the  nose,  and  removing  the 
integuments  from  it  in  such  a  way  as  to  leave  a  triangular  raw  surface.  In 
doing  this  care  must  he  taken — whilst  a  good  base  of  attachment  is  left — not 
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to  remove  the  parts  too  widely,  lest  the  cheeks  should  retract,  and  flatten  out 
the  nose.  The  integuments  also  should  be  dissected  away  in  such  a  manner 
as  to  form  a  deep  groove  shelving  inwards,  so  as  to  receive  and  hold  the  flap 
more  securely  and  with  less  overlapping  of  the  edges.  The  operation  must 
now  be  discontinued  for  a  few  minutes  until  all  bleeding  has  ceased,  and  the 
cut  surfaces  have  become  glazed ;  this  point  is  of  great  importance  in  securing 
direct  adhesion,  and  must  be  carefully  attended  to.  The  bleeding  having  been 
arrested  by  exposure  to  the  air,  and  by  the  torsion  rather  than  the  ligature  of 
any  spouting  branch,  the  flap  from  the  forehead  should  be  brought  down  by  a 

twist  from  left  to  right,  and  attached 

by  a  few  points  of  fine  suture  on 

each  side  to  the  edge  of  the  incision, 

around    the    nasal    aperture.      A 

pledget  of  soft  lint,  or  wool  greased 

with   carbolic  oil,  sliould  now  be 

gently  insinuated  under  the   flap, 

the  lower  part   of  the  incision  in 

the  forehead  drawn  together  by  a 

point  of  suture,  but  not  so  as  to 

constrict  the  root  in  any  way,  and 

the   rest    of  the    exposed    surface 

covered  with  some  simple  dressing. 

The  parts  will  then  present  the  ap- 
pearance of  Fig.  694,  taken  from  a 
patient  of  mine  the  day  after  the  operation.  Fig.  693  represents  the  deformity 
for  which  the  operation  was  performed.  The  patient  should  be  put  to  bed 
with  a  piece  of  soft  lint  laid  over  the  whole  of  the  face,  so  as  to  maintain  its 
temperature ;  and,  if  it  be  winter,  he  must  be  placed  in  a  room  that  is  well 
wanned  day  and  night.  The  diet  for  the  first  few  days  should  be  simple,  but 
abundant,  consisting  chiefly  of  nutritions  slops. 

The  dressings  must  not  be  disturbed  for  three  days :  by  this  time,  if  all  go 
well,  the  flap  will  be  found  somewhat  tumid,  warm,  and  sensitive,  but  pale  in 
colour.  The  plug  in  the  nose  will  now  require  changing,  lest  it  be  rendered 
oficnsive  by  the  discharges ;  its  withdrawal  and  the  substitution  of  another 
must  be  done  with  the  greatest  gentleness,  the  Surgeon  bearing  in  mind  that 
any  undue  pressure  or  traction  may  destroy  adhesions,  and  prove  fatal  to  the 
vitality  of  the  flap.  If  the  sutures  produce  no  irritation,  they  may  be  left 
till  the  fifth  or  sixth  day,  by  which  time  adhesion  will  be  tolerably 


Fig.  6(»a— 

Depressed  Nose. 


Fig.  (5i>4.— New  Nose,  day  after 
OiieratioD. 


in 


perfect,  and  they  may  with  safety  be  cut  and  withdrawn.  As  adhesion 
strengthens  and  the  vitality  of  the  flap  improves,  it  must  be  elevated  by 
patting  underneath  it  a  larger  plug  of  lint ;  for  which,  after  a  time,  may  be 
substituted  a  small  gutta-percha  tube  moulded  to  the  figure  of  the  inside  of 
the  noee.  (Edema  of  a  somewhat  solid  character  is  apt  to  come  on  in  the  flap, 
giving  it  a  white  appearance ;  but  this  is  of  little  moment,  and  will  gradually 
subside  as  the  circulation  through  it  becomes  more  actively  established.  The 
flap  gradually  becomes  thicker  and  flrmer,  throwing  out  granulations  from  its 
nnder  surface,  which  eventually  becomes  covered  by  epithelium.  The  wound 
on  the  forehead  must  be  dressed  like  an  ordinary  ulcer,  and  be  well  touched 
with  nitrate  of  silver  from  time  to  time,  to  insure  its  contraction.  It  usually 
cicatrizes  with  great  readiness,  and  leaves  remarkably  little  deformity. 
vou  n.  B  B 
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2.  Bapuatioii  of  tli*  Boot  of  tlto  FUp.— This  may  be  done  abont  a 
month  after  the  flap  haa  been  feshioned,  when  its  Taacularity,  through  its 
lateral  adhesions,  will  be  perfected.  The  division  of  the  root  is  best  done  br 
passing  a  aarrow-bladed  bistonry  nnder  the  twist,  and  cutting  upwanU 
towards  the  eyebrows,  removing  a  wedge-shaped  portion  of  the  soft  parts,  w 
as  to  make  a  smooth  and  proper  bridge. 

B.  Fonuition  of  tha  Colnnma  HuL— The  addition  of  the  columna  is 
now  all  that  is  wanted  to  make  the  nose  complete.  This  mnst  be  made  from 
the  upper  lip,  perhaps  at  the  same  time  when  the  bridge  is  fashioned ;  and  it 


may  be  cut  and  fixed  in  the  way  that  has  been  already  described  in  speaking 
of  the  restoration  of  this  feature,  the  interior  of  the  apex  of  the  new  noae 
having  been  well  pared  to  receive  it.  The  columna  must  be  well  sopported 
by  means  of  a  narrow  strip  of  plaster  passing  irom  one  cheek  to  the  other,  and 
usually  requires  a  good  deal  of  fashioning  before  it  is  perfect  j  indeed,  this  is 
the  part  of  the  operation  that  I  have  found  always  most  troublesome,  and 
requiring  most  attention. 

The  new  nose  must  continue  to  be  supported  Ax>m  beneath,  for  some  montlia 
after  its  formation,  by  plugs  of  hnt  or  small  gutta-percha  tubes,  as  it  will 
evince  a  great  tendency  to  contract  and  to  alter  in  its  general  outline  aiid 
shape ;  becoming,  if  the  Surgeon  be  not  careful,  either  depressed  or  dumpy. 
The  sensibility  of  the  new  nose  is  entirely  destroyed  for  a  time  after  the 
division  of  the  bridge ;  iiut  it  slowly  returns  from  all  sides,  appearing  first  in 
the  nci^'hbourhood  of  the  adhesions  between  it  and  the  checks,  then  near  the 
columna,  next  in  the  bridge,  and  thus  the  oi^au  at  last  has  its  scnsatiim 
restored ;  for  this,  however,  several  months  will  usually  be  required,  and  the 
part  in  which  it  returns  last  of  all  is  its  central  portion. 

The  annexed  cuts  (Figs.  G9.j,  DOG)  give  a  very  faith&l  representation  of  a 
patient  on  whom  I  operatt-d,  before  and  after  the  restoration  of  the  lost  orpan. 

The  succe£8  of  the  case  will  depend  very  greatly  upon  the  minute  BiLcutii>]i 
which  the  Surgeon  bcstou's  on  the  detaiis  of  the  opcrution,  and  on  the  care 
which  he  takes  in  the  after-treatment.  During  the  operation,  the  chief 
points  to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all 
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oozing  have  ceased  before  the  cut  edges  are  brought  into  contact,  and  that 
no  tension  nor  constriction  be  exercised.  A  principal  source  of  failure  in 
the  operation,  or  in  the  result  so  far  as  concerns  the  after-appearance  of  the 
patient  is  gangrene  of  the  flap,  in  whole  or  in  part,  arising  from  the  root 
being  too  narrow  or  too  tightly  twisted,  or  from  the  flap  being  too  roughly 
handled  in  its  dissection.  So  also,  if  it  be  cut  too  small  and  not  properly 
supported  afterwards,  the  result  will  not  be  very  satisfactory.  Other  acci- 
dents occasionally  happen ;  thus,  erysipelas  may  occur  early,  destroying 
the  vitaUty  of  the  flap,  or  come  on  at  a  later  period,  causing  the  new 
nose  to  slough  under  the  attack  of  inflammation,  which  it  has  not  sufficient 
vitality  to  resist,  as  happened  in  one  of  Listen's  earlier  cases  ;  or  the  new 
nose  may  be  destroyed  by  a  return  of  the  lupus  which  proved  destructive  to 
the  old  one.  Haemorrhage  also  may  occur  from  underneath  the  flap.  In  the 
last  case  operated  on  by  Listen  just  before  his  death,  and  which  was  com- 
pleted by  Morton  at  University  College  Hospital,  haemorrhage  to  the  extent  of 
more  than  a  pint  took  place  on  the  ninth  day,  without  any  evident  cause, 
from  under  the  flap,  and  could  be  arrested  only  by  plugging.  Further,  the 
operation  is  not  without  its  dangers.  Diefienbach  lost  two  patients  out  of 
six  on  whom  he  operated  in  Paris  ;  their  constitutions  having  probably  been 
in  an  unfavourable  state.    • 

The  operation  as  just  described  will  usually  be  attended  by  very  satisfactory 
results.  Of  late  years  some  modifications  have  been  introduced  into  it.  Thus 
Langenbeck  recommends  that  the  periosteum  should  be  dissected  up  from  the 
frontal  bone  together  with  the  skin-flap,  in  order  that,  by  the  after-develop- 
ment of  osseous  tissue,  a  firmer  and  better  organ  should  be  left.  It  has  been 
feared  by  some  Surgeons  that  exposure  of  the  frontal  bone,  by  stripping 
off  its  periosteum,  would  probably  be  followed  by  necrosis.  Experience  has, 
however,  shown  that  this  fear  is  groundless,  as,  indeed,  might  have  been 
inferred  from  analogous  conditions  often  observed  in  injuries  of  the  head, 
in  which  large  portions  of  the  pericranium  may  be  detached  without  the 
exposed  bone  losing  its  vitality.  Bnt  it  appears  to  me  that  there  are  more 
serious  objections  to  '*  Osteo-Bhinoplasty,**  and  that  it  is  an  nnnecessaty  com- 
plication of  the  operation  to  turn  down  the  pericranium  in  the  nasal  flap, 
for  two  reasons.  First,  the  pericranium  is  very  firmly  attached  to  the 
bone,  and  very  loosely  to  the  integumental  structures,  which  glide  over  it. 
From  the  bone  it  is  not  detached  without  difficulty  and  a  certain  amount  of 
scraping,  by  which  its  vitality  is  likely  to  be  impaired  to  so  great  a  degree 
that  it  would  be  of  no  service  as  a  bone-producing  organ  in  the  new  nose,  and 
would  not  improbably,  when  twisted  down,  slough  from  insufficient  vascular 
supply.  Secondly,  even  if  the  pericranial  lining  of  the  new  nose  were  to 
retain  its  bone-producing  power,  it  seems  to  me  that  an  osseous  layer  inside 
that  organ  would  rather  be  a  disadvantage  than  of  service,  and  would 
certainly  expose  it  to  greater  risk  of  fracture  and  other  injury  than  if  such 
brittle  material  as  a  thin  shell  of  bone  did  not  enter  into  its  composition. 

The  operation  practised  by  Oilier  appears  to  me  to  be  less  happy  than 
many  of  that  excellent  Surgeon's  suggestions.  It  consists  in  cutting  down 
the  nasal  process  of  the  superior  maxilla,  and  then  bending  it  across  so  as 
to  form  a  kind  of  bridge,  on  which  to  sustain  the  tegumento-pericranial 
flap  deflected  from  the  forehead.  But  by  doing  this  the  lateral  supports 
to  the  bridge  of  the  new  nose  are  removed,  and  necrosis  of  the  bent  or  rather 
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broken  fragment  of  bone,  which  haa  actually  occurred,  fa  not  an  onlikel; 
accident. 

Should  the  operation  fail,  or  if  from  any  reason  it  is  not  adriaable  to 
attempt  it,  the  patient  may  be  fitted  with  a  painted  vulcanite  noae,  attached 
to  spectaclea,  by  which  the  deformity  is  moat  eificiently  concealed. 

Fistulous  Openikos  throdgh  the  Nasal  Bones  leading  into  the  in- 
terior of  the  nofltrils  are  occasionally  met  with.  Such  apertures  as  theae  are, 
perhaps,  best  closed  by  paring;  the  edges,  and  then  bringing  forward  a  flap  of 
neighbouring  skin  by  the  gliding  operation.  In  some  cases  of  this  kind,  jwo- 
cedures  may  be  required,  in  which  the  Surgeon  may  display  much  ingenuity 
and  benefit  his  patient  greatly.    The  cuts  represent  a  case  many  years  since 


under  my  care,  before  and  the  day  after  operation,  in  which  a  large  aperture 
into  the  side  of  the  nose,  resulting  from  necrosis  of  the  left  nasal  bone  oon- 
setguent  on  scarlatina  (Fig.  697),  was  successfully  closed  by  a  flap  of  skin  taken 
from  the  forehead  by  the  twisting  process  (Fig.  G96).  The  patient,  who  was  a 
child  at  the  time  of  the  operation,  has  since  grown  into  a  comely  woman, 
presenting  scarcely  a  trace  of  the  operation. 

Operation  for  Depressed  Nose.— Sometimes  the  nose  is  depressed  and 
flattened  in  consequence  of  the  loss  of  the  cartilages,  vomer,  and  septum, 
though  the  external  part«  remain  entire.  Dicffcnbach  has  proposed  a  plan  for 
raising  it  by  slitting  it  longitudinally  into  three  pieces  ;  dissecting  (he  later&l 
sliiia  from  the  osseous  attachments  ;  paring  the  edges  to  such  an  e.Uent  that 
they  overlap,  and  stitching  them  together  ;  then  bringing  the  whole  organ 
forwards  by  pushing  long  hare-lip  pins  Eicroes  its  tiose,  so  as  to  elevate  and  narrow 
its  atlachmenta,  which  are  brought  more  into  the  mesial  line.  FcrgunoQ  has 
improved  this  procedure  by  not  slitting  the  nose  down,  but  dissecting  it  away 
from  the  l>ones  from  within  the  nostril,  and  then  poshing  long  steel-pointed 
silver  needles  across  from  check  to  cheek,  and  twisting  their  ends  over  per- 
forated pieces  of  sole-feather,  through  which  they  had  preriously  been  pamcd, 
thus  bringing  the  whole  organ  bodily  forwards.  The  columna  is  neit  fiuhioned 
in  the  way  which  has  already  been  described ;  and  the  nose  is  completed. 
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ELiBE-LiP. — By  hare-lip  is  meant  a  congenital  perpendicular  fissure  or 
fissures  through  the  upper  lip,  the  result  of  an  arrest  of  development.  Without 
going  into  the  details  of  the  development  of  the  face,  the  mode  of  origin  of 
hare- lip,  cleft  palate,  and  congenital  transverse  fissure  of  the  cheeks,  or  macro- 
stoma,  may  be  made  clear  by  recalling  the  main  features  of  the  process.  The 
fiM5e  is  developed  partly  from  a  central  process,  the  fronto-nasal  plate,  de- 
scending from  the  front  of  the  cranium  between  the  ocular  vesicles.  From 
this  are  developed  the  prominent  part  of  the  nose,  the  septum  nasi,  the 
columna,  the  central  part  of  the  upper  lip,  and  the  inter-maxillary  bone  with 
the  incisor  teeth.  The  remainder  of  the  face  above  the  line  of  the  lower  jaw 
is  developed  from  a  lateral  process  on  each  side,  the  superior  maxillary  plate, 
which  gradually  grows  forwards  till  it  coalesces  with  the  vertical  process  just 
mentioned.  R-om  these  processes  are  developed  the  cheeks  and  the  whole  of 
the  superior  maxillary  bone,  except  the  part  of  the  palate  corresponding  to  the 
incisor  teeth  which,  as  already  stated,  is  formed  from  the  fronto-nasal  plate. 
The  lower  jaw,  and  the  soft  parts  covering  it,  are  formed  from  similar 
processes,  the  inferior  maxillary  plates  advancing  from  each  side  and  coalescing 
in  the  middle  line.  The  superior  and  inferior  maxillary  plates  coalesce  at 
each  side,  leaving  the  open  space  of  the  mouth  in  the  middle  line.  The  lines  in 
which  these  various  processes  unite  are  roughly  indicated  in  the  diagram  on  p. 
974,  Vol.  I.  The  mode  of  origin  of  the  various  deformities  of  the  face  is  therefore 
evident.  If  one  maxillary  plate  fails  to  unite  with  the  naso-frontal  in  front, 
a  cleft  will  be  left  through  the  upper  lip  on  one  side  of  the  middle  line,  forming 
a  single  hare-lip.  If  both  plates  fail  to  unite  a  double  hare-lip  results,  and 
the  intermaxillary  bone  may  be  left  adherent  to  the  tip 
of  the  nose  and  septum  nasi.  If  at  the  same  time  the 
development  of  the  naso-frontal  process  is  arrested,  we 
get  the  rare  condition  of  a  wide  gap  in  the  middle  line 
with  absence  of  the  incisor  portion  of  the  superior 
maxUla.  If  the  anterior 
parts  unite  but  develop- 
ment is  arrested  poste- 


Fig.  (KW.— single  Han-lip. 


Fig.  700.— Onlinary  Double 
Hare-lip. 


Fig.  701.— Orfllnary  Double 
Hare-lip.    Side  V  iew. 


riorly,  cleft  palate  results,  the  fissure  being  single,  and  in  the  middle  line  as 
far  as  the  posterior  part  of  the  premaxillary  bone.  If  the  arrest  of  develop- 
ment 18  more  complete,  the  fissure  may  extend  to  the  lip,  deviating  in  front 
from  the  middle  line  as  it  passes  between  the  main  part  of  the  superior 
maxillary  and  the  pre-maxillary  bone.  If  both  sides  fail  to  unite  completely 
the  fissure  is  single  behind  and  double  in  front,  passing  on  each  side  of  the 
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intcnnaxill&ry  bone.  In  excecdinrrlj  rare  caaes  the  fisBore  of  the  hare-lip  has 
been  eeen  estendin};  upwards  on  one  side  or  the  nose  towards  the  eye. 
Macrostoma  or  congenita)  transverse  fissure  of  the  cheeks  resnlts  irom  arrested 
nnion  of  the  saperior  and  inferior  maxillary  plat«s. 

Single  Kare-lip  is  by  &t  the  most  conunon  deformity  (Fig.  6!)9).  In  it 
the  mesial  side  of  the  gap  ia  nsually  roonded ;  the  onter  edge  is  flattened ;  and 
the  fnenum  at  the  angle  is  long  and  snbcntaneons.  It  most  frequently,  bo  fat 
as  I  have  observed,  occurs  upon  the  left  8ide.  When  donbl*  (Figs.  7(io,  701), 
the  fifisure  is  often  deeper  on  one  side  than  on  the  other,  and  usually  extends 
into  the  nostril,  and  is  associat£d  vith  cleft  palate ;  though  sometimes  it  stops 
short  of  this.  In  these  cases  the  nose  is  usually  flattened  and  expanded,  and 
between  the  flssnres  there  is  always  a  central  or  median  lobule,  consisting  of 
the  intermaxillary  bones  in  a  rudimentary  condition ;  to  this  a  triaogular 
labial  nodule  is  commonly  attached.  In  many  cases  this  is  pnshed  forwards, 
and  tilted  on  its  base,  so  that  the  alveolar  border  projects  forwards.  S(Mne- 
timcs  the  projection  is  so  considerable  that  it  is  attached  to  the  tip  of  the 
nose. 

lf«<M»ii  flSBiiT*  is  50  rare  that  there  are  scuvely  any  anthentic  cases  of  it 
in  the  records  of  surgery.  Delahaye,  however,  mentions  one  instance  of 
mesial  fiBSore  of  the  upper  lip  with  two  lateral 
fissures,  and  Xicati  has  described  one  in  the  lower 
lip,  the  only  case  of  the  kind  that  I  have  met  with 
on  record. 

The  flssnre,  when  single,  may  !«  confined  to  the 

lip ;  but  in  the  majority  of  cases  it  extends  to  the 

alveolus  of  the  upper  jaw,  giving  rise  to  a  deep 

notch  between  the  outer  iacisor  aud  the  canine 

tooth.   When  it  is  double,  the  four  incisors,  nsnalty 

imperfectly  and  irregularly  developed,  are  iadnded 

in  the  central  intermaxillary  tubercle.    Ueckel  and 

Fig.  TM.— skeioion  if  Jaw  In     Nicati  have  described  a  rare  form  of  hare-lip,  in 

DouSeHi^iii.,  imdcitftp^te.    ^jiich  thc  fissuTe  corrcspondfl  to  the  line  of  junction 

lietwecn  the  central  and  lateral  incisora.     In  many 

cases  the  fissure  extends  back  into  the  palate ;  this  more  frequently  happens 

when  the  hare-hp  is  double,  and  in  these  cases  every  variety  of  palatal 

deformity  is  met  with  (Fig.  702). 

Ags  tar  Oporation. — The  cure  of  hare-lip  can  be  effected  only  by  a  properly 
conducted  operation.  In  the  performance  of  this,  the  first  point  that  has  U> 
be  determined  is  the  age  at  which  it  should  be  done.  On  this  there  has  been, 
and  is  still,  a  good  deal  of  diflerencp  of  opinion.  Surgeons  generally  are,  how- 
ever, I  think,  agreed  that  it  is  better  not  to  [wrform  the  operation  during  den- 
tition ;  at  all  events  not  during  the  cutting  of  the  incisor  teeth,  when  there  is 
much  local  excitement  and  general  irritability  of  the  nervous  system  ;  but  they 
are  not  agreed  as  to  whether  it  should  be  done  before  or  after  dentition.  In 
support  of  the  opinion  that  it  is  more  prudent  to  wait  until  after  this  period,  it 
is  alleged  that  very  young  infants  are  especially  liable  to  convulsions ;  that  the 
performance  of  operatione  on  them  is  troublesome ;  and  that  it  interferes  with 
snckluig.  These  Btatements,  however,  are  not  supported  by  what  we  meet 
with  in  practice.  There  is  no  evidence  to  show  that  there  is  any  danger  in 
operating  during  early  infancy  ;  on  the  contrary,  very  young  cbitdreii,  those 
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bat  a  few  weeks  or  monnths  old^  bear  operations  remarkably  well.  I  have 
repeatedly  operated  at  these  tender  ages,  not  only  for  hare-lip,  but  for  hernia, 
the  removal  of  tomours  and  nsevi,  the  division  of  tendons,  &c.,  and  have  never 
seen  any  bad  result  follow.  Besides  this,  the  performance  of  the  operation  is 
easier  at  a  very  early  age  than  when  the  child  has  reached  its  first  or  second 
year  ;  when,  its  intelligence  being  more  developed,  it  knows  what  it  has  to 
suffer,  and  screams  and  struggles  more  than  a  very  young  infant  does,  when- 
ever it  sees  the  Surgeon,  or  when  he  makes  an  attempt  to  examine  the  wound 
or  dressinp.  After  the  operation,  also,  the  child  will,  when  young,  take  to 
the  breast  without  difficulty  and  with  the  greatest  avidity.  The  act  of  suction 
is  advantageous,  as  in  it  the  sides  of  the  incision  are  more  closely  compressed 
and  brought  together.  At  very  early  ages,  union  of  the  wound  takes  place 
with  great  readiness  and  solidity  ;  and,  as  no  time  has  been  given  for  the  rest 
of  the  features  to  become  distorted,  there  will  not  be  that  permanent  flattening 
and  deformity  of  the  face  which  is  apt  to  continue  after  the  hare-lip  is  cured, 
if  the  operation  be  deferred  to  a  more  advanced  age.  For  these  various 
reasons  I  agree  with  Dubois,  Fergusson,  and  Butcher,  that  the  operation  had 
best  be  performed  early  ;  if  possible,  at  about  the  sixth  week  after  birth,  or 
from  that  to  the  third  month,  which  may,  I  think,  be  considered  the  time  of 
election  for  this  procedure.  At  this  time  the  vitality  of  the  child  is  good,  and 
the  tissues  are  not  so  lacerable  as  at  an  earlier  age.  The  operation  may  safely 
be  performed  at  a  much  earlier  period  in  single  than  in  double  hare-lip  :  and 
the  greater  the  deformity,  the  more  marked  the  intermaxillary  projection,  the 
wiser  will  it  be  to  defer  operation,  which  not  only  becomes  increasingly  severe 
with  the  extent  of  the  deformity,  but  after  the  performance  of  which  the 
traction  on  the  pins  becomes  too  great  for  the  tender  tissues  to  sustain. 
Should  circumstances  require  it,  however,  the  operation  might  be  done  at  a 
much  earlier  period  than  that  advised  above.  Thus,  at  the  urgent  solicita- 
tions of  the  parents,  I  have  performed  it  within  the  first  twenty-four  hours 
after  birth,  and  several  times  during  the  first  week.  But  in  these  very  early 
days  of  life  the  operation  is  not  without  danger  ;  the  vitality  of  the  child  is 
often  feeble,  it  suffers  greatly  firom  the  loss  of  even  a  very  small  quantity  of 
blood,  and  the  tissues  are  so  lacerable  that  there  is  great  danger  of  the  pins  or 
stitches  cutting  out.    I  would  therefore  not  advise  its  performance  then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  undertaken  unless  the  health  be  good  ; 
and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Opemtion  for  Hare-lip. — In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be  kept  in  view :  1.  The  procuring  of  Union  by  First 
Intention  of  the  cut  edges  of  the  fissure ;  2.  The  Prevention,  as  &r  as  possible, 
of  Deformity  during  the  process  of  union  ;  and,  3.  The  Avoidance  of  all 
Traction  on  the  line  of  incision  that  may  interfere  with  these  results. 

These  principles  of  treatment  are  carried  out  by  paring  the  edges  of  the 
fissure  freely,  bringing  them  together  by  means  of  the  twisted  or  interrupted 
suture,  and  taking  off  all  tension  by  means  of  strips  of  plaster  and  the  cheek- 
compreasor.  The  American  "  rubber-plaster  "  will  be  found  invaluable.  But 
the  details  of  the  treatment  vary  so  much,  according  as  the  fissm'e  is  single  or 
double,  or  complicated  by  more  or  less  projection  of  the  intermaxillaiy 
portion,  that  the  steps  of  each  operation  require  to  be  separately  described. 
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Smglft  BEare-lip. — The  operation  for  single  hare-lip  is  performed  in  the 
following  way.  The  child  having  been  well  pinned  in  a  jack-towel  that 
swathes  it  tightly,  the  Snrgcou,  sitting  down,  places  his  feet  on  a  stool  so  as 
to  raise  them ;  and,  covering  his  knees  with  a  piece  of  mackintosh  cloth, 
holds  the  child's  head  firmly  between  them.  Bleeding  from  the  coronary  artery 
of  the  lip  may  be  prevented  (Fig.  703),  either  by  an  assistant  or  the  Surgeon 
grasping  the  lip  l)et ween  his  forefinger  and  thumb,  or  by  compressing  the  lip  with 
the  little  contrivance  here  figured,  which  consists  of  ordinary  ring-forcep8 
converted  into  a  compressor  by  ha\'ing  a  vulcanized  India-rubber  ring  slipped 
over  the  handles.    This  will  be  found  to  be  invaluable  in  many  operations 

about  the  face  and  jaws.  The  lower  this  ring  is  drawn 
down,  the  tighter  will  the  forceps  grip.  The  Sui^eon 
first  freely  divides  the  frsenum  and  kll  membranous  con- 
nections between  the  angle  of  the  cleft  and  the  gum  of 
the  upper  jaw,  and  then,  putting  the  Hp  on  the  stretch 
by  seizing  the  extreme  edge  of  the  cleft  with  a  pair  of 
artery-forceps  or  a  tenaculum,  he  pares  the  edges  of  the 
cleft  by  transfixion  with  a  narrow-bladed  bistoury,  or  fine 
scalpel,  from  above  downwards,  first  on  one  side,  then  on 
the  other ;  taking  care  that  the  incisions  unite  neatly 
and  cleanly  above  the  upper  angle  of  the  fissure,  which 
must  be  well  cut  out  ;  and  that  they  extend  sufiiciently 
far  outwards  to  cut  away  the  rounded  portion  of  the 
prolabium  which  forms  the  side  of  the  base  of  the  fissare. 
The  incision  on  each  side  must  be  curved  with  the  con- 
cavity towards  the  fissure  (Fig.  708),  so  that  by  bringing 
the  two  curves  into  a  straight  line  a  slight  projection  of 
the  prolabium  at  the  point  of  union  shall  be  produced 
If  this  be  not  done  a  notch  will  be  left  when  the  lip  is 
healed.  Care  should  be  taken  that  enough  is  cut  away  ; 
there  is  more  danger  usually  of  taking  too  little  than  too  much. 

Fine  hare-lip  pins,  made  of  soft  iron  wire,  with  hardened  points,  should 
then  be  deeply  introduced  through  the  lip  from  one  side  of  the  fissure  to  the 
other.  The  pins  should  be  entered  at  about  a  quarter  of  an  inch  frt)m  the 
pared  edge  on  one  side,  and  brought  out  at  a  corresponding  point  on  the 
other ;  care  being  taken  that,  though  they  are  passed  deeply,  the  mucous 
membrane  is  not  transfixed  :  if  it  be,  it  will  be  doubled  into  the  wound,  and 
thus  interfere  with  union.  Two  pins  are  usually  required  ;  if  the  child  be 
some  years  old,  and  the  fissure  very  long,  three  may  be  used.  The  lower  pin 
should  be  introduced  first  underneath  or  through  the  cut  coronary  artery,  in 
such  a  way  that  its  pressure  may  stop  the  bleeding  from  this  vessel,  which  is 
often  rather  free  :  in  passing  this  pin,  great  care  should  be  taken  to  bring  the 
opposite  sides  of  the  fissure  well  into  contact,  so  as  to  be  on  a  level  below,  that 
no  irregularity  may  be  left  in  the  prolabium.  The  t^^isted  suture  is  then 
applied  in  the  usual  way  (Fig.  704),  first  round  the  lower  pin,  and  then  round 
the  upper  one  (separate  threads,  however,  being  used  for  each)  ;  and  lastly, 
the  two  are  united  by  a  few  cross  turns,  so  as  to  press  down  and  support  the 
whole  length  of  the  fissure  (Fig.  705).  In  applying  the  twisted  suture  the 
Surgeon  must  be  careful,  whilst  drawing  the  edges  closely  into  apposition,  not 
to  apply  the  threads  too  tightly,  lest  sloughing  result];  and  in  crossing  them 
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from  one  pin  to  the  other,  great  caution  must  be  nsed  not  to  draw  the  two 
pins  together  horizontal!;,  lest  packering  of  the  line  of  union  take  place. 
The  ping  are  then  cut  short,  the  whole  is  coated  with  a  layer  of  collodion,  and 
a  piece  of  plaster  is  put  under  the  ends  of  the  pins  to  prevent  excoriation  of 
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the  sldu.  lu  addition  to  the  pins  and  twinted  suture,  I  iiivariahly  introduce 
one  point  of  interrapted  sntnre  through  the  mucous  membrane  of  the  lower 
part  of  the  fissure,  just  inside  the  month  ;  and  I  look  upon  this  ns  of  great 
importance  in  preventing  the  notching,  which  is  otherwise  very  apt  to 
occur,  in  consequence  of  that  portion  of  the  incision  between  the  lower  pin 
and  the  edge  of  the  lip  being  kept  open  by  the  child  in  sucking,  or  protruding 
its  tongue  against  it.  At  the  end  of  from  72  to  90  hours,  according  to  the 
age  of  the  child,  the  pin  should  be  withdrawn,  or  it  may  he  removed  by 
a  gentle  rotatory  movement,  in  such  a  way  that  the  cut  end  does  not 
tear  or  lacerate  the  aperture  in  the  lip.  The  threads,  matted  together 
with  exudation  and  a  little  blood,  form  a  good  crust,  which  may  be  left 
on  for  two  or  three  days  longer,  and  then  allowed  to  separate  of  itself ;  the 
less  any  crusts  that  form  over  the  line  of  incision  are  interfered  with, 
the  better  will  the  result  usually  be.  The  lip  may, 
if  thought  desirable,  be  supported  by  a  strip  of 
American  rubber  or  other  adhesive  plaster,  which 
should,  indeed,  be  continued  for  about  a  fortnight 
after  the  operation,  so  as  to  pre^'ent  stretching  of 
the  cicatrix  and  notching  of  its  lower  part.  The 
point  of  interrupted  suture  may  be  left  in  for  about 
four  days.  It  sometimes,  though  rarely,  happens  in 
single  hare-lip  that  the  intermaxillary  portion  is  so 
Urge  and  projecting,  that  there  is  difGculty  in  bring- 
ing the  lateral  segments  together  over  it.  Should 
this  be  the  case,  the  better  plan  is  to  noteh  it  at  its 
alveolar  border  on  the  side  that  is  not  fissured,  and 

then  to  break  it  back  so  as  to  remove  all  projection.  If  the  fissiu^  be  wide, 
and  the  child  restless,  so  that  there  is  danger  of  the  parts  being  dragged  upon 
during  its  screaming  or  crying,  it  is  a  very  good  plan  to  apply  the  spring 
cheek-compressor,  invented  by  llainsby,  here  represented  slack  (Fig,  706).  It 
most  fit  the  child  accarately,  and  commonly  requires  to  be  made  specially  for 
the  case.  If  it  is  not  obtainable  the  cheeks  may  be  drawn  together  by  a  piece 
of  muslin  cut  so  as  to  form  a  large  rounded  piece  in  each  cheek  connected 
by  a  narrow  strip  over  the  lip.  This  must  be  applied  while  the  cheeks  are 
pressed  together  with  the  fingers  and  scaled  down  with  collodion.  American 
rubber-plaster  may  be  applied  in  the  same  way. 
When  the  fissure  does  not  extend  throngh  the  lip  the  operation  recom- 
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mended  by  N^latos  will  be  found  to  give  most  excellent  resolta.    The  mode 
of  performing  it  is  fully  explaiaed  by  the  accompanying  figures. 

Double  Kftr»-lip. — The  operation  for  double  hare-hp  ia  performed  on  the 
saiim  piinciple  as  that  for  the  single  form  of  the  disease,  viz.,  of  procuring 
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union  by  adhesion  between  the  opposite  sur&ces.  The  difference  in  the 
operations  conslsta  chiefly  in  dealing  with  the  intermediate  portion  of  the  lip 
and  alveolus  (Fig.  708),  The  management  of  the  intermaxillary  process  must 
vary  according  to  its  size  and  degree  of  pro jection.  If  it  be  small  and  mdi* 
mentary,  or  fixed  to  the  tip  of  the  noee,  as  in  Fig.  709,  it  should  be  cut  off 
with  bone-nippers,  as  it  would  prevent  the  lateral  segments  from  ooming  into 
proper  apposition.  MoBt  commonly,  when  this  is  done,  there  is  free  and  even 
dangerous  bleeding  from  a  dental  artery  deep  in  the 
bone,  which  may  require  to  be  touched  with  a  red- 
hot  needle  or  wire  before  the  htemorrhage  from  it 
will  cease.  If  the  central  intermaxillary  portion  be 
large  and  projecting,  it  may  be  bent  or  broken 
back  by  strong  forceps  covered  with  volcanixed 
India-rubber.  Fergusson,  however,  pointed  out 
that  if  this  be  done  the  incisor  teeth  contained  in 
the  intermaxillary  portion  will,  if  they  develope  at 
all,  project  backwards  into  the  roof  of  the  month, 
as  the  bone  is  not  pushed  into  its  normal  sitnatitm, 
but  rather  rotated  on  its  trans^'erse  axis,  the 
slender  neck  attaching  it  to  the  vomer  being  bent 
upon  itself.  He  was  of  opinion  therefore  that  in  all 
cases  it  ia  better  to  remove  the  bone  than  to 
attempt  to  force  or  bend  it  into  a  new  position.  If 
it  be  large  and  not  projecting,  the  soft  parte  stioald 
be  well  pared  on  each  side,  and  transfixed  by  the 
hare-lip  pins,  and  thus  be  interposed  between  and 
united  to  the  pared  lateral  sur^ces ;  indeed,  it  is 
always  advisable  not  to  remove  this,  unless  it  be 
awkwardly  situated,  as  in  Fig.  709.  When  it  is 
left,  though  the  union  may  not  appear  quite  so  perfect  and  uniform  m 
it  would  if  the  lateral  halrea  had  been  directly  united,  yet  eventually  the 
case  will  tnm  out  better  ;  the  central  portion  becoming  developed,  and 
forming  the  natural  mesial  projection  of  the  lip,  which  is  lost  when  the 
lateral  halves  are  directly  united.  In  some  of  these  cases  great  nicety  is 
required  in  planning  the  incidonB,  and  in  the  introduction  of  the  suturea. 
The  central  portion  is  most  advantageously  pared  in  a  somewhat  oonvcx 
manner,  so  that   the  freshly  cut  edges  of   the  lateral    halves   are   more 
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Bccnratel;  fitted  npon  it.  Shonld,  as  often  happens  in  single  ha  well  as  in 
double  hare-lip,  one  of  the  lateral  segments  be  tied  down  to  the  gum  and 
alveolus  by  a  doubling  of  mucoua  membrane,  this  must  be  freely  divided,  and 
the  portion  of  lip,  with  perhaps  the  correspouding  ala  of  the  n<ffie,  freely 
dissected  up  from  the  osseons  structures,  bo  as  to  a^it  of  its  being  mored 
forwards  without  too  much  traction  being  put  upou  it. 

In  those  cases  in  which  the  intermaxillary  portion  is  projecting,  and  attached 
to  and  fused  with  the  colnmna  of  the  nose,  as  in  Figs.  709  and  710, 1  have 
performed  the  following  operation  with  great  success. 

1.  The  triangular  flap  of  skin  covering  the  intermaxillary  portion  is  dis- 
sected up  as  thick  as  possible.  3.  The  intermaxillary  process  is  then  cut 
away  at  ito  root,  which  is  email  and  pedunculated,  with  a  pair  of  scissors. 


3.  The  edges  of  the  lateral  fissures  are  then  pared  in  the  usual  way.  4.  The 
fVee  lower  margins  of  the  pared  edges  are  brought  tt^ther  by  one  hare-lip 
pin  and  twisted  suture.  5.  The  leaf-shaped  flap  is  then  laid  down  in  the 
triangular  hollow  left  above  the  pin,  and  retained  there  by  one  or  two  points 
of  silver  suture  on  each  side,  the  gap  being  thus  completely  filled  up  by  it. 

Ti— itumtt  bj  Bimpl*  Bntnr*. — During  several  years  I  have  been  in  the 
habit  of  treating  hare-lip  of  all  kinds,  double  as  well  as  single,  with  the  simple 
interrupted  suture  aloue,  without  using  any  pins.  I  have  in  this  way  treated 
moat  successfully  many  cases  in  children,  whose  ages  have  varied  from  a  few 
days  to  four  years,  with  most  satisfactory  results,  and  with  less  marking  of  the 
lip  than  I  have  ever  seen  attend  union  by  means  of  the  twisted  suture.  I 
prefer  the  simple  to  the  twisted  suture  as  being  equally  safe,  more  simple, 
and  followed  by  leas  scarring  of  the  lip,  providtid  the  case  be  not  too  com- 
plicated, nor  associated  with  very  wide  fissure  in  the  palat«,  or  with  great 
projection  of  the  intermaxillary  bones.  In  these  circumstances,  the  pius 
shonld  be  preferred. 

When  the  fissure  is  single,  the  edges,  having  been  pared  in  the  usual  way, 
should  be  brought  together  by  two  points  of  suture  ;  the  first  passed  deeply 
near  the  free  edge,  and  in  such  a  way  as  to  compress  the  cut  coronary  artery  ; 
the  other  nearer  the  nasal  angle.  These  sutures  should  be  of  thick  well- 
waxed  dentist's  twist  that  will  not  cut  out  too  readily,  or,  what  is  better,  of 
Bih-er  wire.  A  point  of  fine  intemtpted  suture  should  then  be  inserted  through 
the  mucous  membrane  inside  the  lip.  The  lip  may  then  be  supported  by 
two  narrow  strips  of  plaster,  one  placed  between  the  sutures,  the  other  between 
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the  upper  suture  and  the  nose.  On  the  third  day  the  upper  suture  should 
be  taken  out,  but  the  lower  one  may  be  left  in  for  a  day  or  two  longer,  when 
it  and  the  one  through  the  mucous  membrane  may  be  removed  together, 
unless  tlie  latter  have  already  cut  its  way  out.  If  silver  wire  sutures  be 
used,  they  may  be  left  in  for  six  or  seven  days  without  producing  irritation. 
The  lip  must  then  be  supported  for  a  few  days  with  a  strip  of  plaster. 

In  the  case  of  double  hare-lip  the  same  plan  is  to  be  adopted,  first  on  one 
side,  then  on  the  other ;  but  here,  as  the  gaps  are  wider,  and  the  tension,  mote 
particularly  when  the  intermaxillary  prominence  is  very  projecting,  is  apt  to 
be  considerable,  it  is  necessary  to  support  the  cheeks,  and  thus  to  prevent 
undue  traction  on  the  stitches,  by  means  of  the  cheek-compressor  (Fig.  706) 
or  properly  applied  plaster.  In  this  way  all  risk  of  the  stitches  cutting  out 
before  union  is  completed  is  avoided  ;  an  excellent  and  solid  union  will  speedily 
be  obtained  even  in  cases  of  double  hare-lip,  with  some  intermaxillary  projec- 
tion and  fissured  palate. 

The  operation  occasionally  fails.  The  probability  of  the  occurrence  of  such 
an  untoward  event  is,  however,  greatly  diminished  by  the  use  of  the  cheek- 
compressor.  It  may,  however,  happen  either  in  consequence  of  the  child's 
health  being  in  an  unsatisfactory  state,  so  as  to  prevent  union  by  the  first 
intention  ;  or  in  consequence  of  the  pins  having  been  withdrawn  too  early, 
before  secure  cohesion  has  been  effected.  In  such  circumstances  as  these, 
an  attempt  might  be  made  to  unite  the  granulating  edges  by  the  re-introduc- 
tion of  the  pins  or  sutures,  and  by  firmly  fixing  the  lip  by  means  of  the  cheek- 
compressor  or  plaster  applied  as  above  described.  Such  attempts,  however, 
rarely  succeed  ;  should  they  not  do  so,  it  will  usually  be  found  most  prudent 
to  wait  at  least  a  month  before  taking  any  further  steps,  and  then  to  pare 
the  edges  afresh  and  repeat  the  original  operation. 

Congenital  Transverse  Fissures  of  the  Cheeks,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up  towards  the 
malar  bone,  are  occasionally  met  with,  and  have  been  specially  described  by 
Klein  and  Nicati.  Their  mode  of  origin  has  been  already  referred  to  (p.  614). 
In  these  malformations,  which  are  of  extremely  rare  occurrence,  the  ear  on 
the  affected  side  is  imperfectly  developed.  As  has  been  observed  by  Fergusson, 
the  tragus  is  detached  from  the  auricle,  and  is  fixed  to  the  cheek,  where  it 
forms  a  small  lobulated  appenda^^e.  The  external  ear  generally  is  malformed, 
the  helix  being  twisted  and  curled  inwards.  These  malformations  require  to 
be  treated  on  exactly  the  same  principles,  and  with  the  same  attention  ti> 
details,  as  hare-lip  ;  union  between  the  pared  edges  being  effected  by  means 
of  hare-lip  pins  and  the  twisted  suture. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  epithelioma,  by  cutting  out  a  V^^^^P^  P'^^' 
of  the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together 
the  opposite  sides  of  the  incision  by  hare-lip  pins.  These  operations  have 
abeady  been  described  and  figured  at  p.  559,  Vol.  II.  We  shall  consider  here 
those  cases  in  which  it  becomes  necessary  to  repair  more  or  less  extensive  los$ 
of  substance  in  the  labial  structures.  The  restoration  of  a  portion  of  the  lip 
that  has  been  destroyed  by  accident  or  disease,  is  not  so  readily  effected  as 
that  of  the  nose  ;  yet  a  good  deal  may  be  done  to  remove  the  deformity.  The 
plan  originally  introduced  by  Chopart  consists,  when  it  is  the  lower  lip  that  is 
deformed,  in  carrying  an  incision  each  side  of  the  diseased  portion  of  the  Up 
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vertically  downwards  below  the  jaw,  for  a  ^2freater  or  less  distance  according  to 
the  amount  to  be  removed,  even  if  necessary  as  far  as  the  hyoid  bone.  The 
diseased  part  of  the  lip  is  then  removed  by  a  transverse  incision  below  it. 
The  square  flap  marked  out  by  the  two  vertical  incisions  is  then  detached 
from  above  downwards.  It  is  then  brought  up,  and  fixed  to  the  pared  edges 
of  the  remaining  portion  of  the  lip  by  points  of  suture  ;  the  head  being  kept 
properly  inclined,  in  order  to  prevent  undue  tension.  After  suflBcient  union 
has  taken  place  to  preserve  the  vitality  of  the  flap,  its  lower  attachment  may 
be  divided.  This  operation  is  not  usually  very  satisfactory  in  its  results,  as 
the  new  flap  is  apt  to  become  oedematous  and  inverted  at  the  edge,  or  the 
flow  of  saliva  may  interfere  with  proper  union.  In  those  cases  in  which  the 
greater  portion  of  the  lower  lip  has  been  excised  for  cancerous  disease  aflecting 
its  upper  margin,  another  procedure  for  the  restoration  of  the  deformity 
consists  in  a  modification  of  the  plan  recommended  by  Serres ;  and  from  this  I 


Fig.  711. — Lines  of  lucuiion  In  Clieiloi>la«ty.  Fig.  712.— Incisions  and  Sutures  in  CheilopUsty. 

have  derived  excellent  results,  as  in  the  case  which  is  here  represented  (Fig. 
711).  The  object  of  the  operation  is  to  raise  the  lower  lip  to  a  level  with  the 
incisor  teetL  An  incision,  about  three-quarters  of  an  inch  in  length,  is  made 
directly  outwards  from  the  angle  of  the  mouth,  on  each  side,  into  the  cheek  ; 
from  the  extremity  of  this,  a  cut  is  carried  obliquely  downwards  on  to  the 
npper  margin  of  the  lower  lip,  so  as  to  excise  the  included  triangular  piece  ; 
the  lower  lip  is  then  dissected  away  from  the  jaw,  from  the  inside  of  the 
mouth,  and  a  V'l^h&P^  P^^^^  ^  taken  out  of  its  centre.  By  means  of  a  hare- 
lip pin  on  each  side,  and  a  point  of  suture,  the  incisions  in  the  angle  of  the 
mouth  are  brought  accurately  together  ;  and  in  the  same  way  the  vertical  one, 
in  the  centre,  is  united  (Fig.  712).  In  this  way  the  whole  of  the  lower  lip  is 
raised,  and  brought  more  forwards.  If  care  have  been  taken  in  removing  the 
cancer  from  the  edge  of  the  lip,  to  leave  the  mucous  membrane  rather  long 
(which  may  always  be  done,  when  the  skin  is  affected  to  a  greater  extent  than 
it),  a  good  prolabium  may  be  formed,  and  the  restoration  effected  with  but 
little  deformity. 

Buchanan,  of  Glasgow,  as  far  back  as  1841,  published  an  account  of  a 
method  for  restoring  the  lower  lip  when  affected  by  extensive  cancerous 
disease,  which  leaves  most  satisfactory  results.  The  accompanying  figures 
illustrate  the  kind  of  case  in  which  Buchanan^s  operation  is  applicable,  the 
lines  of  incision  required,  and  the  appearance  presented  by  the  chin  and  lip 
after  the  disease  has  been  removed,  and  the  flaps  brought  into  proper 
apposition. 

The  steps  of  the  operation  are  simple,  and  the  result  is  excellent.  The 
diseased  part  of  the  lower  lip  is  first  removed  by  an  elliptical  incision 
(Fig.  718,  A  B  a).    An  incision,  b  c,  is  then  carried  downwards  and  outwards 
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on  each  side  of  the  chin  ;  and  another  inciBion,  c  d,  npwards  and  oatwarda 
parallel  to,  and  oorresponding  in  length  to,  A  b.  The  flapa  formed  by  these 
incisions  are  represented  in  Fig.  714,  They  are  detached  firom  their  sabjacent 
connections ;  and  the  whole  is  raised  upwards,  so  that  the  carved  incision,  a  b. 


^^^\^<^ 


comes  into  a  horizontal  line,  and  is  made  to  constitute  the  margin  of  the  new 
lip ;  the  secondary  incisions,  »  r,  coming  together  in  a  vertical  direction,  in 
which  they  are  retained  by  twisted  and  interrupted  sutures  (Fig.  715). 

Syme  recommended  a  somewhat  difierent  mode  of  operating.  Instead  of 
the  incisions  c  d  being  made,  those  marked  b  c  are  carried  onwards  for  some 
distance  in  a  direction  curving  downwards  and  outwards,  so  that  they  ter- 
minated below  the  angles  of  the  jaw.  The  flaps  so  formed  are  raised  and 
united  in  the  middle  line,  as  in  Buchanan's  operation,  the  A-shaped  portion 


Ll|>.    0|ianliu 


of  skin  above  the  chin  serving  to  maintain  them  in  position  and  prevent  their 
sliding  downwards.  The  long  curved  incisions  enable  this  to  be  done  by 
merely  stretching  the  convex  edges  of  the  flaps,  without  sufficiently  displacing 
them  to  prevent  their  readily  meeting  the  concave  edges  of  inter\'cning  skin, 
and  being  united  to  them  by  sutures.  No  surface  is  therefore  left  to  granu- 
late, and  the  whole  wound  heals  by  the  first  intention. 

In  performing  this  operation  it  is  essential  to  euccgss  that  the  incisions 
should  be  sufficiently  free,  so  that  the  flaps  may  be  brought  into  positioa 
without  tension.  If  the  chin  be  removed  as  well  as  the  lower  Up,  it  becomes 
very  difficult  to  restore  the  loss,  as  there  is  no  fixed  point  below  to  support 
tbe  new  lip,  which  consequently  tends  to  sink  downwards. 
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piiABTia  suBaasT  or  tez  fax>atb. 

VariouB  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvula : 
thuB  the  uvula  alone  may  be  bifid  ;  or  the  cleft  may  extend  throngh  the  greater 
part  or  the  whole  of  the  soft  palate  ;  or  the  hard  palate  may  be  divided  as 
well  (Fig.  718) ;  and,  lastly,  the  separation  may  extend  forwards  to  the 
integumenU  of  the  face,  producing  single  or  donblc  hare-lip  (Fig.  702).  The 
soft  palate  and  uvula  are  not  unfrequently  cleft  without  the  hard  palate  bein^ 
divided ;  and,  in  some  very  rare  cases,  the  lip  and  the  hard  palate  are  fissured 
without  the  soft  being  cleft.  The  mode  of  origin  of  these  deformities  has 
already  been  described  (p.  61S)). 

These  malforraations  necessarily  give  rise  to  great  inconvenience,  by 
interfering  with  deglutition,  and  rendering 
speech  nasal  and  imperfect.  During  the 
swallowing  of  fluids,  there  is  a  tendency  to  re- 
gurgitation throngh  the  nose,  though  this  is 
occasionally  prevented  by  the  approximation  of 
the  edges  of  the  fissure  in  the  soft  palate. 

An  infant  bom  nith  a  cleft  palate  is  neces- 
sarily nnable  to  snck,  and  unless  carefully  fed 
by  hand  will  soon  perish.  It  must  be  fed  solely 
on  milk,  the  mother's  milk  being  the  best,  which 
may  be  drawn  periodically  and  administered  to 
the  child.    The  feeding  may  he  done  by  a  pro-    . 

1  .        .   J  1.   ^^1       *  I-   i_    .L  -.1       '^-  Tie.— PiMtire  of  Hsnl  and  boa 

perly  constructed  bottle,  from  which  the  milk  pu»t«. 

will  flow  slowly  without  the  necessity  of  sucking 

on  the  part  of  the  child  ;  this  must  be  fitted  with  an  india-rubber  tube,  which 
must  be  pushed  well  to  the  back  of  the  pharynx  as  the  milk  is  given.  In  the 
absence  of  a  bottle  the  child  may  ho  very  efficiently  M  by  means  of  a  tea- 
spoon. 

Until  a  few  years  ago,  the  operation  was  always  deferred  until  the  patient 
had  attained  the  age  to  understand  the  necessity  of  remaining  quiet  during 
the  proceeding,  and  was  able  to  control  his  movements,  as  success  depended 
in  a  great  measure  upon  his  remaining  perfectly  tranquil  and  steady  during 
the  necessary  manipulations,  which  are  of  a  tedious  and  protracted  character  ; 
and  upon  hU  assisting  the  Surgeon  by  opening  his  mouth,  and  not  stni^ling 
during  the  introduction  of  instruments.  Chloroform  was  never  administered, 
from  the  fear  that  sufibcation  might  be  caused  by  the  blood  from  theoperation, 
which  LB  always  abundant,  entering  the  air-passaires.  In  1869,  however, 
Thomas  Smith,  of  St.  Bartholomew's  Hospital,  demonstrated  that  with  proper 
care  aniesthetics  may  be  safely  administered,  and  at  the  same  time  he  invented 
a  most  ingenious  gag,  by  means  of  which  the  piticnt's  mouth  caa  be  kept 
widely  open  without  the  Surgeon  being  interfered  with  either  by  the  hands  of 
assistants  or  the  instnimcnt  itself.  By  the  help  of  this  gag,  and  the  adminis- 
tration of  chloroform,  theoperation  can  now  Iw  performed  at  any  ^;e  ;  bnt 
as  the  bleeding  is  always  very  free,  it  is  advisable  not  to  attempt  it  in  too 
youug  children.  At  the  age  of  three  it  may  be  safely  undertaken,  and  the 
advantage  of  hadng  it  done  before  the  child  has  learned  to  speak  is  very 
great. 

STAPHTLOBAPiiy. — The  operation  for  the  cure  of  a  cleft  in  the  soft  palate 
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may  be  said  to  have  boen  introdaccd  by  Ronx  ;  for  altbougb  several  attempts 

at  the  cure  of  this  deformity  had  been  made  by  Stti^eons  before  his  time,  yet 

he  was  the  first  to  establish  BteplijloTftpliT  as  a  diBtinct  operation.     Many 

modifications  of  Roux'a  plan  have  been  practised  by  Von  GrSfe,  Warren, 

DiefTenbach,  Listou,  and  others,  in  order  to  render  it  more  easy  of  execution, 

and  certain  in  its  resDlts,  and  especially  by  making  incisions  through  the 

palate  so  as  to  take  off  the  traction  on  the  suturce  ;  but  to  Fergusson  was  dne 

the  merit  of  introducing  a  new  principle  of  treatment  in  the  opuntlion — viz., 

the  application  of   myotomy  to  it,  thus  paralysing  the  morcmcnts  of  the 

muscles  of  the  palate.     Fergusson  was  of  opinion  that  the  great  cause  of  foilure 

in  these  operations  was  the  mobility  of  the  parts,  and  the  traction  exercised 

by  the  muscles,  principally  the  levator  palatj  and  the  palato-pliaryngens,  on 

the  line  of  union  ;  in  order  to  obviate  this,  he  conceived  the  idea  of  dividing 

these  muscles.     Before  Fergusson  laid  down  the  principles  of  this  operation, 

it  is  true  that  varions  cuts  had  been  made  in  the  palate  by  different  Surgeons, 

with  the  view  of  taking  off  the  tension  after  the  sutures  were   tied.    Thos 

Dieffenbach,  Pancoast,  Listen,  and  Sedillot,,  all  recommend  that  the  traction  on 

the  stitches  should  be  lessened  by  longitudinal  incisions  in  the  velum  pendnlum 

palati.    Mettauer  practised   several  small  incisions  for  this  purpose  ;   and 

Mason  Warren  divided  the  anterior  pillar  of  the  iauces  and  the  attachments  of 

the  palate  to  the  posterior  pillar,  coming 

nearer  than   any    previous    operator    to 

Fergusson's  method.     These  operations, 

however,  were  done  almost  at  haphazard, 

and  in  an  empirical   way,   without   the 

rect^nition  of  any  distinct  principle  being 

involved  in  them. 

Op6rBtioii.~The  patient  is  placed  in 
the   recumbent    position,     the     Surgeon 
standing  on  his  right  side.    The  gag  is 
then  inserted,   and  chloroform  adminis- 
tered, or  if  the  patient  be  nervous  the  gag 
Fig.7ii>.-w««i-.M«dinc.uoiiofSiniUi-.G.g.     !»"?  ^  inserted  when  aniesthesia  is  in- 
daced.      The    gsg    represented    in    the 
accompanying  drawing  (Fig.  719)  is  a  modification  of  T,  Smith's,  invented  by 
Wood.     It  can  be  adjusted  to  fit  any  patient  by  more  or  less  widely  separating 
the  two  halves. 

In  the  operation  as  performed  by  Fergusson,  there  arc  four  distinct  stages. 

1.  The  muscles  of  Oa pahle  are  divided,  by  passing  a cuned  Inn ict -ended  knife 
through  the  fissure  behind  the  velum,  midway  between  ite  attiichment  to  the 
hard  palate  and  the  free  margin,  and  about  half-way  between  the  velum  and  the 
end  of  the  Enstachian  tube.  By  cutting  deeply  with  the  jwint  of  the  knife  in 
this  situation,  the  levator  palati  is  divided.  The  uvula  is  then  seized  and 
drawn  forwards,  so  as  to  put  the  posterior  pillar  of  tJie  fauces  on  the  stretch, 
which  is  to  be  snipped  across,  so  as  to  divide  the  palato-pharyngcns.  The 
anterior  pillar,  the  palato-glossus,  may  then  be  notched  in  a  similar  way. 

2.  The  next  slcp  in  the  operation  consists  in  paring  tlte  edijen  of  the  fissure  from 
abort  doicnirards,  by  means  of  a  sharp-pointed  bistoury'.  This  is  best  done  by 
seizing  the  lower  end  of  the  nvnla,  putting  it  on  the  stretch,  and  cutting  first 
on  one  side  and  then  on  the  other,  leaving  the  angle  of  union  to  be  afterwards 
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removed.  A  piece  of  ice  fixed  in  a  holder  may  then  be  applied  to  the  wound 
to  check  the  hsemorrhage,  while  the  fauces  are  frequently  cleared  of  blood  and 
mucus  by  means  of  sponges  on  sponge-holders.  8.  When  the  bleeding  is 
arrested,  the  Surgeon  proceeds  to  the  next  step,  that  of  introducing  the  sutures. 
The  best  material  for  these  is  in  most  cases,  fine  silver  wire  or  silkworm  gut. 
Cat-gut  is  absorbed  too  readily  and  is  apt  to  yield  before  union  is  complete. 
Silk,  which  was  formerly  used,  cannot  be  retained  beyond  a  few  days,  as  it 
excites  too  much  irritation  when  soaked  in  decomposing  fluids.  Horse-hair 
will  be  found  useiul  in  uniting  the  uvula,  but  is  not  strong  enough  for  the 
other  parts  of  the  palate.  Wire  stitches  are  usually  introduced  by  a  tubular 
needle  specially  constructed  for  the  purpose,  from  which  the  wire  is  protruded 
by  a  small  wheel  at  the  lower  end.  In  the  absence  of  this  apparatus  they  may 
be  very  readily  passed  as  follows  ;  a  common  naevus  needle  is  threaded  with 
a  loop  of  fine  silk ;  this  is  passed  through  the  right  side  of  the  cleft  and  drawn 
out  at  the  mouth.  A  similar  loop  is  then  passed  on  the  left  side.  The  right 
loop  is  then  passed  through  the  left,  which  is  withdrawn,  carrying  the 
first  loop  with  it  through  the  left  side  of  the  palate.  There  is  thus  a  double 
ligature  passed  across  the  cleft  having  two  fi:ee  ends  on  the  right  side  and  a 
loop  on  the  left.  A  fine  hook  is  then  made  with  a  pair  of  dissecting  forceps 
on  a  piece  of  wire  ;  this  is  hooked  into  the  loop,  which  is  then  withdrawn, 
carrying  the  wire  with  it  across  the  cleft.  This  proceeding,  though  it  seems 
rather  complicated  in  a  written  description,  can  be  carried  out  with  great  ease 
and  rapidity ;  and  the  needle  being  passed  on  both  sides  from  before  backwards, 
the  sutures  can  be  inserted  more  accurately  and  evenly  than  when  on  one  side 
it  is  pasKd  fh>m  behind.  In  tying  the  knots,  great  care  should  be  taken  that 
no  undue  traction  be  exercised  upon  the  parts  ;  in  fact,  the  use  of  the  sutures 
is  not  to  draw,  but  simply  to  hotd^  the  parts  together ;  the  division  of  the 
moscles  has  caused  these  to  be  relaxed,  so  that  they  hang  down  loosely,  and 
merely  require  to  be  held  in  apposition  by  the  sutures.  The  patient  must 
next  be  put  to  bed,  and  every  care  taken  to  avoid  any  movement  of  the  palate. 
He  should  be  restricted  to  fluid  bat  nourishing  food  for  a  few  days,  and  should 
be  directed  to  swallow  this  with  as  little  effort  as  possible,  and  indeed  should 
not  be  allowed  anything  solid  until  complete  union  has  taken  place.  Speak- 
ing must  be  strictly  forbidden  until  union  is  complete.  4.  Hie  sHtches  should 
h$  1^  in  for  several  days;  and,  indeed,  need  not  be  disturbed  so  long  as  they 
produce  no  irritation.  They  usually  require  removal  by  the  eighth  or  tenth 
day,  bat  occasionally  may  be  left  with  advantage  for  some  time  longer ;  they 
shonld  then  be  cat  across  with  scissors  and  drawn  out,  the  upper  one  first, 
the  middle  next,  and  the  lower  one  last.  Should  there  be  any  aperture  left  in 
the  palate,  where  union  has  not  taken  place,  this  may  be  closed  by  touching  it 
with  a  point  of  nitrate  of  silver,  or  the  thermo-cautery. 

The  voice  in  these  cases  does  not  usually  recover  its  natural  tone  after  the 
operation,  although  in  some  cases  it  may.  The  nasal  or  ''  Punch-like " 
voice  that  is  often  left  after  operations,  appears  to  arise  from  two  causes. 
The  first  is  the  mere  habit  of  faulty  articulation,  and  this  can  be  corrected 
by  carefnl  instruction  in  elocation.  The  second,  which  is  much  more 
difficult  to  deal  with,  arises  from  a  mechanical  condition,  and  is  dependent 
on  the  contraction  upwards  of  the  palate  along  the  line  of  the  cicatrix,  so 
that  the  velum  becomes  unable  to  shut  off  the  posterior  nares  from  the 
pharynx.    Mason  has  proposed  to  remedy  this  condition  by  dividing  the  soft 
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palate  perpendicularly  on  each  side,  so  as  to  leave  a   square   aod   mobile 
central  flap. 

In  dividiug  the  levator  palati.  Pollock  adopts  a  different  practice  from  that 
of  Fei^uesoD.  Instead  of  cutting  Irom  behind,  he  posses  a  ligature  throngh 
the  curtain  of  the  soft  palate  bo  as  to  coutml  it  and  draw  it  forwards  ;  then, 
pushing  a  narrow-bladed  knife  through  the  soft  palate  to  the  inner  side  of  the 


Fig.  V20.  Fid.  721.  Ftg.  784. 
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hamular  process,  he  readily  divides  the  mnscular  fibres  by  raising  the  handle 
and  depressing  the  point.  This  method  of  dividing  the  levator  palati,  which  is 
analogona  to  the  plan  employed  and  depicted  by  SMillot  (Figs.  720,  721,  732), 
appears  to  be  more  simple  and  easy  of  execution  than  the  dirision  of  the  muscles 
of  the  velum  from  behind.  The  gap  that  is  left  doses  without  difficnity  by 
granulation,  and  seems  still  more  to  take  off  tension  from  the  parts. 

In  some  cases  in  which  the  cleft  is  limited  to  the  soil  palat«,  which  is  how- 
ever otherwise  well  developed,  so  that  dnring  attempted  deglutition  with  the 
month  open  the  two  sides  of  the  fissure  meet  to  a  considerable  extent,  division 
of  the  muscles  may  be  dispensed  with,  and  two  deep  sutures  of  thicker  wire 
introduced  to  relieve  the  strain  on  the  finer  stitches.  The  deep  stitches  may 
be  removed  on  the  fourth  or  fifth  day. 

Uranoplasty. — Fissnrss  of  ths  Hard  Fslats  are  usually  closed  by  meant 
of  "  obturators  "  made  of  gold,  vulcanite,  or  ivory.  To  Warren,  of  Boston,  is 
undoubtedly  due  the  mci-it  of  having  been  the  fint  to  close  these  fissures  by  s 
surgical  operation.  The  operation  was  first  brought  before  the  ProfeasioD  in 
this  country  by  Avery  and  subsequently  by  Pollock,  who  have  invented  some 
very  ingenious  instruments  for  its  proper  performance.  Warren  o;>erHted  by 
dissecting  the  soft  tissnes  from  the  palatal  arch  between  the  margin  of  the 
cleft  and  the  edge  of  the  gum,  and  then  uniting  them  in  the  middle  line  by 
means  of  stitches  in  the  same  way  as  in  fissured  soft  palate. 

If  the  arch  of  the  palate  be  very  high,  there  may  be  sufficient  tissue  to  meet 
in  the  middle  line  when  separated  from  the  bone  and  allowed  to  hong  down, 
but  it  is  better  not  to  trust  to  this,  but  to  make  a  free  incision  on  each  side. 
The  operation  is  jwrformed  in  the  following  way  in  a  case  of  complete  cleft  of 
the  liMxl  palate.  An  incision  is  ni^de  from  near  the  canine  tooth  parallel  to 
the  alveolar  mai^n  and  nl>out  a  third  of  on  inch,  or  less,  internal  to  it, 
reaching  Imckwards  to  a  little  kyond  the  Inst  molar.  A  SL'Coud  incision  is 
tlien   made  along  the  edge  of  the  cleft  at  the  junctJon  of  the  nasal  and 
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palatal  mucous  membranes.  This  incision  must  be  carried  backwards  into 
the  soft  palate,  from  which  a  strip  of  mucous  membrane  must  be  removed, 
as  in  the  operation  for  closure  of  clefts,  implicating  that  part  only.  The 
soft  structures  covering  the  hard  palate  are  then  raised  from  the  bones  with 
a  curved  periosteal  elevator,  shaped  somewhat  like  an  aneurism  needle.  In 
&ct,  if  the  proper  instrument  be  not  at  hand,  a  strong  aneurism  needle  will 
answer  the  purpose  admirably.  The  periosteum  should  be  raised  with  the 
flap  as  completely  as  possible.  Langenbeck  pointed  out,  that  if  this  be  done, 
not  only  are  the  flaps  thicker  and  stronger,  but  they  may  eventually  throw 
out  bone,  and  thus  more  efficiently  close  the  gap  in  the  hard  palate.  In 
raising  the  flaps,  care  must  be  taken  to  avoid  those  points  anteriorly  and  if 
possible  posteriorly  where  the  blood-vessels  and  nerves  enter.  Another  point 
of  equal  importance,  as  pointed  out  by  Thomas  Smith,  is  to  separate  the  attach- 
ment of  the  soft  palate  to  the  hard  with  a  sharp  instrument,  either  a  pair  of 
scissors  or  a  knife  bent  at  a  convenient  angle.  If  an  attempt  be  made  to  tear 
this  through  with  the  elevator,  the  parts  will  be  so  bruised  that  imion  by 
first  intention  will  not  take  place  even  if  sloughing  be  avoided.  When 
these  structures  have  been  well  loosened  on  each  side,  the  covering  of  the 
palate  will  be  found  to  hang  down  as  a  curtain  from  the  vault  of  the 
month — ^the  two  parts  coming  into  apposition  along  the  mesial  line,  or 
possibly  over-lapping.  The  edges  are  then  brought  into  apposition  by 
means  of  wire  sutures  introduced  as  before  described  and  without  any  dragging. 
On  this  point  great  care  is  necessary.  In  cases  in  which  the  flaps  do  not 
meet  readily,  one  or  more  deep  sutures  of  thicker  wire  may  be  inserted  further 
from  the  edges,  so  as  to  relieve  the  strain  on  the  finer  stitches  ;  or,  if  neces- 
sary, the  lateral  incisions  maybe  continued  back  some  way  into  the  soft  palate. 
The  haemorrhage  during  the  operation  is  usually  rather  free,  but  may  be 
arrested  by  a  few  minutes'  pressure  on  the  bleeding  point  with  a  piece  of  dr}' 
sponge.  The  patient  is  confined  to  bed  for  several  days,  and  allowed  an 
abundant,  but  fluid  or  pulpy  diet.  Union,  if  it  take  place,  will  usually  be 
found  to  be  perfect  at  the  end  of  a  week.  The  wire  sutures  need  not  be 
removed  for  a  month  or  six  weeks.  In  fact,  it  is  much  safer  to  retain  them 
until  healing  is  complete,  not  only  in  the  middle  line  but  in  the  two  lateral 
wounds  as  well,  othenvise  the  contractions  of  the  granulations  as  healing  takes 
place  may  tear  open  the  young  cicatrix  in  the  middle  line. 

Secondary  haemorrhage  of  a  somewhat  serious  character  has  been  known  to 
occur  after  this  operation.  In  one  case  of  this  kind,  Howard  Marsh  success- 
fully arrested  the  bleeding  by  plugging  the  posterior  palatine  canal  with  a 
piece  of  wood. 

Sir  William  Fergusson  suggested  a  modification  of  the  operation,  in  which 
an  incision  was  made  on  each  side  of  the  fissure,  and  the  bone  divided  longi- 
tudinally with  a  chisel,  the  two  edges  being  then  forced  into  contact. 
Although  in  his  own  hands  some  satisfactory  results  were  obtained  by  this 
method,  further  experience  has  led  to  the  abandonment  of  this  operation  as 
being  in  no  way  superior  to  that  already  described,  and  being  somewhat  liable 
to  be  followed  by  necrosis  of  the  divided  bone. 

It  was  formerly  advised  by  some  Hurgeons,  not  to  undertake  the  closure  of 
the  hard  and  soft  palate  at  the  same  time,  but  it  is  now  generally  recognized 
that  nothing  is  gained  by  dividing  the  operation  into  two  parts. 

Success  will  very  much  depend  on  the  proper  selection  of  cases.    Fergusson 
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considered  that  about  one-half  of  the  fissures  of  the  hard  palate  admit  of 
suGcessfol  operation.  If  the  cleft  be  very  wide,  a  well-constructed  obturator 
will  probably  give  more  relief  to  the  patient  than  any  operative  procedure. 
In  fact,  at  the  present  time  Dental  Surgeons  have  brought  the  obturators  for 
cleft  palate  to  such  perfection  that  it  is  a  question  whether  any  adult  who  is 
in  a  position  to  pay  the  necessarily  heaiy  cost  of  such  an  instrument,  should 
l)e  advised  to  submit  to  operative  interference. 

Perforation  of  the  Hard  Palate. — Perforations  of  the  hard  palate,  con- 
sequent on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not  amenable 
to  surgical  treatment.  In  such  cases,  a  well  fitting  obturator  will  most  effec- 
tually remedy  the  inconvenience. 


DISEASES   OF   THE    TOA'&UE—MACEO-GLOSSIA.         629 


CHAPTER    LVIir. 
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I  ov  VHS  TOHam. 

ToKGCE-TiE. — Infants  and  even  adults  are  said  to  be  tongue-tied,  vheo  the 
frEenam  Wagate  is  shorter  than  osnal,  causing  the  end  of  the  tongue  to  be 
slightly  biJid,  depressed,  and  fixed,  so  thtit  it  cannot  be  protruded  beyond  the 
inciBOis.  If  this  malfonnation  be  considerable,  snckling  and  distinct  articala 
tion  may  be  interfered  with  ;  and  then  division  of  the  fold  becomes  necessary, 
which  may  readily  be  done  by  snipping  it  across  with  a  pair  of  round-ended 
scissors.  In  this  operation,  the  risk  of  wounding  the  ranine  arteries,  that  is 
sometimes  spoken  of,  may  be  avoided  by  keeping  the  point  of  the  scissors 
downwards  towards  the  floor  of  the  month. 

Hyperteophy  and  Prolapsus  of  the  Tongue  oe  Macro-glossia  ie 
occasionally  met  with,  either  as  a  congenital  or  acquired  condition.  Of  IIB 
cases  collected  by  A.  E.  Barker,  in  only  39  was  it  apparently  acquired,  and 
in  most  of  these  it  appeared  at  a  very  early  age.  In  this  condition,  the 
tongne  lolls  out  of  the  month  with  constant 
dribbling  of  saliva,  is  greatly  swollen,  of  a 
purplish  colour,  but  somewhat  dry.  If  the 
swelling  have  existed  for  a  long  time,  it  may 
give  rise  to  deformity  of  the  teeth,  and  of  the 
alveolus  of  the  lower  jaw,  which  is  poshed 
forwards.  The  protruded  tongne  is  liable 
to  attacks  of  sub-acute  inflammation,  which 
lead  to  its  still  fiirther  increasing  in  size. 
The  PaUiahgy  of  this  condition  was  first 
clearly  pointed  ont  by  Vircbow.  There  is  a 
great  over-growth  of  the  interstitial  connec- 
tive-tissnc  of  the  tongne,  and  in  this  tissae 
are  found  dilated  lymphatic  vessels  of  con- 
siderable siEe,  and  spaces  filled  with  lymphoid 
cells.  It  presents,  therefore,  a  close  analogy 
to  elephantiasis.  In  many  cases  the  dilated 
lymphatics  fonn  so  important  an  element  in 

Ihe  new  IMme,  Ui.1  the  di»ao  to  been  „,.  ;^.Hi„n™«..dp-,up.™M 
termed  by  some  writers  "  lympbangioma  of  tongue  in  m  boy. 

the  tongne."   In  the  T'renfnvnt  of  this  disease 

pressure  has  been  attempted  by  strapping  the  protruding  port,  but  without 
benefit.  Etcision  of  a  portion  of  the  tongue  by  the  knife,  scissors  or  ^raeeur 
is  the  only  eflicient  remedy  for  the  disease.  In  some  cases  the  rcmo^-al  of  a 
V-sbaped  piece  will  give  the  best  result.  This  operation  was  successAilly  per- 
formed by  C  Heath  in  the  case  from  which  the  accompanying  drawing  was 
taken  (Fig.  729). 
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Inflammation  of  the  Tongue  or  Glossitis  is  not  a  oommoii  affection. 
The  most  common  fonn  is  that  which  arises  from  immoderate  and  injndicions 
administration  of  mercmy.  In  this  the  tongue  becomes  greatly  swollen  ;  it 
may  hang  from  the  mouth,  with  profuse  discharge  of  saliva  and  inability  on 
the  part  of  the  patient  to  swallow  or  speak,  and  perhaps  a  threatening  of 
suffocation.  The  sides  are  marked  by  deep  impressions  of  the  teeth,  in  which 
after  a  time  foul  ulcers  may  form.  Acute  glossitis  with  great  swelling  of 
the  organ  occasionally  occurs  after  fevers,  and  more  rarely  without  any 
apparent  exciting  cause.  In  this  form  there  is  acute  pain  with  considerable 
febrile  disturbance.  The  tongue  swells  rapidly,  so  that  in  a  few  hours 
it  may  reach  such  a  size  as  to  threaten  suffocation.  The  dyspnoea  may 
be  due  to  the  obstruction  caused  by  the  swollen  tongue,  or  to  extension 
of  the  oedema  to  the  arytasno-epiglottidean  folds  of  mucous  membrane.  The 
inflammation  may  end  in  resolution  or  lead  rapidly  to  the  formation 
of  pus.  The  Treatment  of  glossitis  varies  with  the  cause  and  the  degree 
of  swelling.  If  of  mercurial  origin,  the  removal  of  the  cause,  and  the 
administration  of  saline  purgatives  and  a  chlorate  of  potash  gargle,  will 
usually  arrest  the  progress  of  the  inflammation.  If  the  swelling  be  very 
great,  more  especially  in  the  idiopathic  form  of  the  disease,  the  only  efficient 
treatment  consists  in  making  a  long  and  free  incision  along  the  dorsum  of  the 
tongue  on  each  side  of  the  raphe,  which  gives  free  and  immediate  relief  by  the 
escape  of  blood  and  infiltrated  fluids.  I  have  seen  a  patient,  who  was  nearly 
suffocated  by  the  immense  size  of  his  tongue,  relieved  at  once  by  such 
incisions,  and  nearly  well  in  the  course  of  a  few  hours  afterwards. 

Abscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I  have  seen 
several  instances  of  it.  The  abscess  forms  a  small  deeply  seated  elastic  bat 
firm  tumour,  which  sometimes  feels  slightly  movable,  and  presents  no  super* 
ficial  discoloration.  There  is  no  discoloration  or  other  change  in  the  mnooiis 
membrane  or  epithelium  of  the  tongue.  The  walls  of  these  glossal  abscesses 
are  very  thick  and  dense  ;  hence  the  disease  may,  unless  care  be  taken,  be 
easily  mistaken  for  solid  tumours.  The  abscess  is  always  very  chronic,  hence 
the  liability  to  error  in  diagnosis  is  increased.  It  is  commonly  seated  at  the 
edge  and  towards  the  anterior  part  of  the  tongue,  but  it  may  occupy  the 
middle  of  the  tongue.  A  boy  was  once  brought  to  me  with  an  dastic  tumour 
of  slow  growth,  and  of  about  the  size  of  a  small  plum,  situated  deeply  in  the 
centre  of  the  tongue  ;  on  puncturing  it,  about  half  an  ounce  of  healthy  pus 
was  let  out,  after  which  the  cyst  speedily  closed.  The  Treatment  cousins  in 
making  a  longitudinal  incision  into  the  abscess.  In  all  cases  of  doubt  in 
diagnosis,  this  should  be  done  before  any  other  operation  is  nndertaken. 

Chronic  Superficiai.  Glossitis — ^Psoriasis  or  Ichthtobis  of  the 
Tongue — Leucoplakia. — Under  these  names  a  diseased  condition  of  the 
tongue  has  been  described  which  is  &r  from  uncommon  in  this  country  and  in 
France,  but  is  said  to  be  much  less  frequent  in  Germany.  The  disease  oonsuts 
essentially  of  a  chronic  inflammation  of  the  mucous  membrane  of  the  tongue. 
In  the  earliest  stages  there  is  hyperaemia  of  the  papillfe,  with  some  swelling. 
If  seen  at  this  period  the  mucous  membrane  presents  red  patches,  usually  limited 
to  the  dorsum  of  the  tongue,  but  occasionally  appearing  simultaneously  on  the 
cheeks,  and  passing  through  the  same  stages  there  as  on  the  tongue.  It  can  be 
recognized  clearly  only  after  the  mucous  membrane  has  been  thoroughly  dried 
with  a  towel     This  must  never  be  omitted,  for  unless  the  surface  is  well 
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dried  it  is  impossible  to  observe  accurately  the  condition  of  the  papillae  and 
epithelium.  As  the  disease  advances,  an  excessive  growth  of  epithelium  takes 
place  over  the  swollen  papillae.  The  superficial  layers  of  cells  become  horny 
and  opaque,  the  neighbouring  spots  coalesce,  and  thus  white  patches  of  con- 
siderable size  form  on  the  mucous  membrane,  from  which  appearance  the 
name  of  leucoplaJcia  was  suggested  by  Schwimmer  for  the  disease.  As  the 
disease  advances,  microscopic  examination  shows  that  the  papillae  and  the 
superficial  parts  of  the  corium  present  the  ordinary  signs  of  chronic  inflamma- 
tion, the  vessels  are  dilated  and  the  surrounding  tissues  infiltrated  with  small 
round  cells.  The  next  stage  in  the  process  is  characterized  by  atrophy  of  the 
papillae.  The  opaque  patches  then  become  perfectly  smooth.  In  this  stage 
the  sur&ce  of  the  tongue  is  somewhat  indurated,  having  upon  its  surface 
smooth  patches  of  a  dead-white  colour,  irregular  in  shape,  and  varying  in  size 
from  that  of  a  split  pea  to  an  inch  in  diameter.  This  condition  closely 
resembles  the  appearance  of  psoriasis  of  the  palms  of  the  hands,  and  from  this 
resemblance  has  been  termed  psoriasis  of  the  tongm.  When  the  disease  has 
reached  this  stage,  ci'acks,  fissures,  or  superficial  ulcers  may  form  in  the  opaque 
patches.  The  ulceration  takes  place  mostly  by  an  exaggeration  of  the  process 
already  described.  At  some  point,  possibly  as  the  result  of  injury,  the  small 
round  cells  become  increased  in  number  by  migration  from  the  vessels,  the 
epithelium  becomes  loosened  and  is  rubbed  off  by  the  movements  of  the 
tongue,  and  a  raw  sur&ce  is  thus  left,  from  which  ulceration  may  gradually 
extend.  A  more  serious  result  is  the  supervention  of  epithelioma,  which  is  a 
common  termination  of  the  disease.  Microscopic  examination  of  a  tongue  in 
which  this  is  taking  place  may  show  all  the  stages  of  the  disease  in  one 
section  :  at  the  margin  of  the  patch  will  be  enlarged  papillae  covered  with  a 
thick  layer  of  epithelium  ;  nearer  the  centre  tl^e  papillae  have  disappeared,  the 
corium  being  covered  by  a  thick  layer  of  epithelium,  the  greater  part  of  which 
is  composed  of  flattened  homy  scales  ;  near  the  centre  the  cells  of  the  rete 
mucosum  are  seen  to  be  growing  actively  and  forming  columns  which  force 
their  way  into  the  spaces  of  the  submucous  tissue,  and  further  on,  amongst 
the  muscular  fibres.  These  columns  are  surrounded  by  the  zone  of  small  cell- 
infiltration  always  seen  at  the  edge  of  a  growing  cancer. 

YariouB  modifications  of  the  process  above  described  may  be  met  with  ; 
thus,  in  some  cases  the  growth  of  epithelium  is  less  abundant,  so  that  instead 
of  the  formation  of  white  patches,  the  surface  of  the  tongue  becomes  smooth, 
red,  and  shining,  giving  rise  to  the  condition  known  as  the  ^^  glazed  red 
UmgusJ**  In  other  cases  the  growth  of  epithelium  may  be  very  excessive, 
forming  thick  scaly  masses  on  the  surface,  from  which  this  variety  has  been 
termed  ichthyosis  of  the  tongue.  These  forms,  though  difiering  in  detail,  are 
essentially  the  same  pathologically. 

All  forms  of  the  disease  are  accompanied  by  some  discomfort,  though  usually 
no  actual  pain.  The  tongue  is  tender,  so  that  the  patient  cannot  take 
mustard,  or  spices  or  drink  hot  fluids.  The  speech  may  become  slightly 
lisping  or  indistinct.  The  duration  is  very  indefinite.  In  some  cases  it 
progresses  slowly  for  many  years,  at  last  becoming  stationary  and  causing  the 
patient  but  little  inconvenience.  In  others  ulcerdtion  may  take  place  after  a 
few  years.  The  invasion  of  epithelioma  may  occur  after  ten  or  even  twenty 
years,  and  in  many  cases  the  patient  escapes  altogether.  The  causes  of  the 
disease  are  not  always  to  be  clearly  ascertained.    The  earlier  writers  believed 
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it  to  be  invariably  an  effect  of  syphilis,  but  there  seems  no  doubt  that  this 
view  cannot  be  maintained.  A.  E.  Barker  has  paid  great  attention  to  this 
subject,  and  to  his  valuable  article  on  the  '^Diseases  of  the  Tongue"  in 
Holmes's  System  of  Surgeiy  I  would  refer  the  reader  for  more  detailed  informa- 
tion than  can  be  given  here.  He  has  collected  from  various  sources  110  caaes 
of  chronic  superficial  glossitis.  Of  these,  101  occurred  in  males  and  9  in 
females.  Of  the  101  cases  in  males,  55  affected  the  tongue  only ;  83  the 
tongue  and  cheeks  ;  12  the  lips  and  cheeks  ;  1  the  hard  palate,  and  in  4  the 
seat  was  not  mentioned.  Of  the  1 10  patients,  38  had  certainly  had  syphilis,  and 
19  certainly  had  not ;  in  the  remaining  cases  it  was  doubtful.  The  fact  that 
nearly  one-third  of  the  patients  had  suffered  from  syphilis  would  suggest  that 
though  not  the  sole  cause,  it  may  form  an  important  element  in  the  production 
of  the  disease.  The  disease  was  associated  with  psoriasis  or  eczema  in  6  of 
Barker's  cases,  and  with  syphilitic  psoriasis  in  2.  It  has  also  been  seen 
associated  with  icthyosis  of  the  skin.  In  75  cases  evidence  was  given  as  to 
smoking.  Only  4  patients  did  not  smoke,  while  46  are  said  to  have  indulged  in 
the  habit  to  excess.  Smoking  may,  therefore,  be  fairly  considered^to  exert  some 
influence  on  the  occurrence  of  the  disease.  Chronic  dyspepsia  and  habitual 
spirit-drinking  are  also  supposed  to  act  as  predisposing  causes.  That  dyspepsia 
should  take  a  part  in  its  causation  is  not  surprising,  as  it  is  well  known  to  every 
smoker  that  the  tongue  becomes  sore  more  readily  when  "  the  stomach  is  out 
of  order." 

Tb^  Prognosis  is  always  bad  as  to  cure.  Of  the  110  cases  recorded  by 
Barker  the  disease  ended  in  epithelioma  in  48.  The  average  duration  of  the 
disease  before  this  took  place  was  14  years.  Such  cases  must  be  carefullj 
watched  for  the  earlier  signs  of  the  invasion  of  epithelioma,  as  by  early 
removal  only  can  the  patient  be  saved. 

The  Treatment  is  not  usually  very  satisfactory.  If  there  is  any  evidence  of 
syphilis  the  patient  must  be  treated  for  that  disease.  Smoking,  the  use  of 
spirits,  and  hot  condiments  must  be  prohibited.  Locally,  before  ulceration 
has  taken  place.  Barker  recommends  frequent  washing  of  the  mouth  with  a 
solution  of  bicarbonate  of  soda  (gr.  xx.  to  3j-)-  '^^^  application  of  strong 
caustics  to  the  diseased  surface  does  nothing  but  harm.  If  simple  ulceration 
has  taken  place  a  solution  of  bichloride  of  mercury  (gr.  ij.  to  3j.)  applied  to 
the  dried  tongue  with  a  camelVhair  pencil  twice  a  day  will  often  be  found 
extremely  useful.  Its  chief  value  is  as  an  antiseptic,  as  the  surface  of  the 
ulcer  is  apt  to  become  very  foul. 

Other  Supebficial  Affections  of  the  Tongue. — ^Various  other  super- 
ficial affections  of  the  tongue  are  commonly  met  with.  The  small  tender 
whitish  patches  or  aphtluB  met  with  so  commonly  as  the  result  of  dyspepsia 
andthroah  belong  rather  to  medicine  than  to  surgery,  and  need  not  be  described 
here.  A  peculiar  wandering  rash  which  has  been  described  under  the  name 
of  '*  lichenoid  of  the  tongue  '*  by  Oubler,  has  been  called  attention  to  by 
Barker  in  this  country,  who  suggested  for  it  the  name  of  "annnlnii  mignuis/* 
It  is  characterized  by  the  appearance  on  the  tongue  of  small  circlets  or 
crescentic  bands  of  light-coloured  rash,  which  rapidly  spread  ccntrifugally 
over  the  tongue.  It  causes  some  salivation  and  itching.  It  is  not  apparently 
due  to  the  presence  of  a  parasite.  The  disease  runs  a  chronic  course,  and  no 
treatment  seems  to  have  any  effect  upon  it. 

Bimple  Ulceration  is  not  uncommonly  met  with  upon  the  side  of  the 
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tongae  asnallj  opposite  the  molar  teeth,  most  commonly  dependent  on  irrita- 
tion of  sharp  projecting  stomps.  These  ulcers  cause  considerable  pain  in 
eating  and  speaking  ;  they  are  red  on  the  surface^  with  slightly  raised  but  not 
everted  edges,  and  the  base  is  free  from  induration.  They  are  thus  easily 
distinguished  from  epithelioma.  They  readily  heal  if  the  offending  tooth  is 
filed,  stopped,  or  removed. 

Tubaronliir  Ule«r  of  the  Tongue. — Tubercular  ulceration  of  the  tongue 
was  first  noticed  by  Portal,  and  has  been  since  accurately  described  by 
Raynaud  and  Nedopil  and  others.  It  is  not  common,  but  occurs  with  suffi- 
cient fi^quency  to  justify  a  description  here.  It  commences  as  a  minute  white 
spot,  over  which  the  mucoos  membrane  gives  way  and  a  small  quantity  of 
puriform  matter  escapes,  leaving  an  excavation  which  gradually  extends. 
Similar  spots  appear  round  about,  and  the  sores  thus  formed  may  coalesce, 
forming  a  larger  irregular  ulcer  with  a  yellowish,  uneven  sur&ce,  and  slightly 
indurated  base.  They  occur  usually  at  the  anterior  part  of  the  tongue  at  the 
edges  or  on  the  under  surface,  very  rarely  on  the  dorsum.  It  is  extremely 
painful.  These  ulcers  commonly  appear  in  advanced  pulmonary  phthisis, 
but  may  occur  before  the  lung-symptoms  become  marked.  Nedopil  has 
microscopically  demonstrated  the  presence  of  tubercle  in  these  sores.  In  a 
case  under  the  care  of  Godlee,  the  tubercle-bacillus  was  detected  in  the  base  of 
the  ulcer.  In  another,  recorded  by  Boyd,  it  was  not  found.  The  treatment 
consists  in  the  application  of  morphia  and  glycerine  to  relieve  the  pain.  If 
the  patient  is  in  a  state  to  stand  an  operation  the  sore  may  be  scraped  with 
a  sharp  spoon  and  dressed  with  iodoform,  or  the  whole  sore  may  be  dissected 
out.  Some  efficient  treatment  may  become  necessary  to  relieve  the  pain, 
which  may  be  so  great  as  to  almost  prevent  the  patient  feeding. 

Syphilitic  Affections  of  the  Tongue. — The  following  are  the  chief 
syphilitic  affections  met  with  in  the  tongue  :  primary  sores  (YoL  I.,  p.  1088), 
these  are  very  rare  and  present  nothing  peculiar  ;  in  the  early  secondary  stage 
papules  are  not  uncommon  ;  later  on  small  superficial  ulcers  may  occur ;  and 
later  still  fissures  with  thickened  epithelium  around  them  may  be  met  with  ; 
mucous  tubercles  are  more  rare.  In  the  tertiary  stage  the  patient  may  suffer 
from  fissures  and  superficial  ulcers  similar  to  those  ab^ady  mentioned,  from 
chronic  superficial  glossitis  with  leucoplakia,  from  diffuse  induration  of  the 
organ,  and  from  gummcUa.  These  have  aheady  been  described  in  the  chapter 
on  Syphilis  (Vol.  I.,  p.  1111),  and  the  gummata  alone  need  be  further 
referred  to  here. 

Syphllitio  CKunauita  are  not  uncommon  in  the  tongue.  A  gumma  forms 
an  irregular  indurated  mass  imperfectly  circumscribed,  and  of  rounded  shape 
situated  deeply  in  the  substance  of  the  organ.  It  may  occur  at  any  part  of 
the  tongue,  but  it  is  perhaps  most  frequently  situated  near  the  dorsum,  some- 
times in  the  middle  line,  a  situation  in  which  epithelioma  is  very  rarely  found. 
It  commences  distinctly  beneath  the  surface,  the  mucous  membrane  covering 
it  being  at  first  unaltered.  As  it  approaches  the  surface  the  mucous  membrane 
becomes  adherent  to  it,  and  dusky  red  in  colour.  Under  proper  treatment 
the  growth  may  disappear,  but  frequently  it  softens ;  the  mucous  membrane 
over  it  then  gives  way  and  a  ragged  cavity  is  exposed,  in  which  the  remains 
of  the  gumma  are  seen  as  an  adherent  slough,  resembling  wet  wash-leather  in 
appearance.  If  the  gumma  is  watched  from  the  beginning,  and  presents  the 
typical  course  and  appearances  above  described,  there  can  be  little  difficulty  in 
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ite  diagnofiig.  If,  however,  it  be  seen  for  the  first  time  after  the  chai»cteristic 
aloagh  has  eeparated,  the  foal  cavity  that  is  left  may  cloaely  resemble  an 
epithelioma.  If  there  is  great  donbt  a  piece  of  the  floor  or  edge  of  the  nicer 
may  be  removed  and  examined  microscopically,  when  the  trne  nature  of  the 
diseaae  can  uaaally  be  determined. 

The  Treatment  conBtsta  in  the  administration  of  large  dofles  of  iodide  of 
potassinm,  and  if  that  produces  no  efitect  mercury  may  be  given.  If  the 
gnmma  softens  and  ulcerates,  the  same  constitutional  treatment  must  be 
continued  and  the  sore  dressed  with  iodoform. 

TuHOTTRB  OF  THE  TONGUE. — Papjllomfct*. — Small  warto  are  sometimes 
formed  on  the  tongue  and  are  easily  removed  with  scissors.  Warty  growths 
of  larger  size  are  occasionally  met  with  composed  of  large  papillte  covering 
the  end  or  side  of  the  tongue.  These  must  always  be  regarded  with  suspicion, 
for  epithelioma  may  assume  tbia  form,  or  if  the  growth  is  at  first  simple  ii 
tends  soon  to  become  malignant. 

VmnxM  and  Aneurism  by  AnaBtomons  are  but  rarely  seen  in  the 
tongue,  aad  when  met  with  would  require  to  be  treated  on  the  same  principles 
that  guide  ns  in  the  management  of  the  disease  elsewhere.  A  very  remark- 
able instance  of  an  erectile  tumour  of  UEevoid  character  affecting  the  tongae 
came  under  my  caie,  in  which  the  whole  of  the  free  extremity  of  the  oi^an 
was  implicated  in  the  morbid  groivth,  presenting  a  club-shaped  end,  which 
protruded  between  the  teeth  and  lips  of  the  patient,  a  girl  about  three  yeus 
old.  In  this  case  Im^e,  of  Bury  St.  Edmunds,  had  very  judiciously  arrested 
the  activity  of  the  disease,  and  had  produced  consohdation  of  the  mass,  by  the 
introduction  of  setons,  which  were  worn  for  some  months ;  and,  when  the 
child  subsequently  came  under  my  care,  the  chief  inconvenience  that  existed 
resulted  from  interference  with  speech,  and  the 
deformity  occasioned  by  the  hypertrophied  and 

Uvv   -^  elongated  organ  (Fig.  484).     By  means  of  the 

^^.^  ficraseur  I  removed  all  the  redundant  tissues, 

'■_•,  and  so  reduced  the  tongue  to  its  normal  length 

and  breadth. 

A  form  of  veiy  vascular  local  hypertrophy 
may  occur  in  the  tongue  at  a  later  period  of 
life,  which  may  perhaps  be  best  classed  with 
these  growths.  The  case  of  which  Fig.  724  is 
a  good  representation  was  of  this  kind.  It 
occurred  in  a  lady  about  50  years  of  ^e,  and 
pulsated  strongly.  The  disease  was  confined  to 
the  anterior  half  of  the  tongue,  which  I  succeaa- 
fully  removed  with  the  ccraseur. 
Cystie  Tuuonra  of  tli*  Tengns. — Two 
forms  of  cyst  hnvc  lieen  met  with  in  the  tongue,  hydatids,  which  are  extremdy 
rare,  and  mucoid  ci/sls. 

JfueoM  C'jsli  seldom  reach  any  lat^e  size.  They  lie  immediately  beneath 
the  mucous  membrane,  usually  on  the  doreum  or  at  one  side.  They  may  be 
so  tense  as  to  resemble  solid  growtlis.  Chronic  abscesses  which  are  occa- 
sionally found  in  the  tongue  cannot  with  certainty  !«  distinguished  from 
mucous  cysU  till  the  fluid  has  been  let  out  by  a  puncture.  The  tTtatmmt  of 
a  mucous  cyst  consists  in  dissecting  it  out  if  possible.     If  this  cannot  be  done. 
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it  will  ufiuallj  suffice  to  puncture  the  cyst  and  apply  a  strong  solution  of 
chloride  of  zinc  to  the  interior. 

Fibrous  Tmnonni  have  been  met  with  in  the  tongue,  but  are  extremely 
rare.  Should  such  a  growth  be  met  with  it  may  readily  be  removed  by  draw- 
ing the  tongue  forwards  by  means  of  a  hook  or  piece  of  whipcord  passed 
through  its  tip,  and  then  dissecting  it  out.  Any  bleeding  that  occurs  may 
be  arrested  by  ligature,  or  by  passing  a  suture  by  means  of  a  curved  or  cork- 
screw needle  across  the  gap  in  the  course  of  the  divided  vessels,  and  thus 
closing  the  aperture  at  the  same  time  that  the  vessels  are  compressed. 

Cancer  of  the  ToNOxnB. — Epithelioma  is  the  form  of  cancer  met  with  in 
the  tongue.  Scirrlms  was  formerly  described  as  being  common,  and  we  are 
not  now  in  a  position  to  deny  that  it  may  occur,  especially  if  the  growth 
commences  in  the  floor  of  the  mouth,  and  arises  possibly  from  the  sublingual 
gland.  It  is  however  so  rare,  that  it  need  not  be  further  considered  in 
describing  cancer  of  the  tongue. 

Epithelioma  almost  always  commences  on  the  edge,  usually  at  the  middle 
third,  extending  back  to  the  anterior  pillar  of  the  fauces,  but  it  may  occur 
at  the  tip  of  the  tongue,  in  the  floor  of  the  mouth,  or,  in  rare  cases,  on  the 
dorsum.  It  most  usually  occurs  in  individuals  between  the  ages  of  40  and 
^0.  It  is  more  frequent  in  men  than  in  women  ;  according  to  Barker  in  the 
proportion  of  247  to  4G.  It  may  develop  without  any  evident  cause  in 
persons  who  are  otherwise  perfectly  healthy,  whose  teeth  are  sound,  and  in 
whom  there  has  been  no  pre-existing  disease  of  the  tongue  ;  but  most  com- 
monly it  occurs  in  consequence  of  local  irritation,  as  from  the  abrasion 
produced  by  a  broken  tooth.  In  other  cases,  as  before  pointed  out,  it 
is  preceded  for  some  years  by  psoriasis  or  other  chronic  disease  of  the 
mucous  membrane  (p.  631).  It  may  arise  in  an  old  syphilitic  crack  or 
unhealed  fissure.  If  it  appear  in  an  otherwise  healthy  tongue,  aa  a  tubercle  or 
warty  growth,  this  is  usually  flat,  indurated,  and  of  a  purplish-red  colour, 
gradually  running  into  ulceration  ;  if  as  a  fissure,  this  from  the  commence- 
ment has  an  indurated  base,  a  foul  surface,  and  a  callous  edge.  As  the 
ulceration  extends,  a  chasm  with  everted  edges  and  ragged  sides,  and  a  sloughy 
sur&ce  that  cannot  be  cleansed,  gradually  forma  over  a  widely  indurated  base ; 
there  are  great  foetor  of  the  breath,  and  profuse  salivation ;  and,  as  the  disease 
progresses,  implication  of  the  mucous  membrane  and  of  the  structures  of  the 
floor  of  the  mouth,  and  of  the  glands  under  the  jaw  and  in  the  neck,  takes 
place.  Sometimes  the  whole  mass  of  the  organ  is  infiltrated  by  the  cancerous 
growth,  becoming  generally  hard,  nodulated,  ulcerated,  and  in  some  parts 
covered  by  thin  red  cicatrices,  and  in  others  by  foul  putty-like  accumulations 
of  epithelium.  The  pain  is  very  severe  in  most  cases  :  every  movement  of  the 
organ  in  articulation,  mastication,  or  deglutition  causes  great  suffering.  The 
friction  or  compression  by  neighbouring  teeth,  the  profuse  salivation,  all 
aggravate  the  patient's  distress  in  this  most  agonizing  disease.  The  pain  is 
not  confined  to  the  tongue,  but  runs  through  all  the  branches  of  the  fifth 
nerve  over  the  side  and  crown  of  the  head,  to  the  face  and  the  ear.  The 
lymphatic  glands  imder  the  jaw  usually  become  involved  at  an  early  period ; 
though  the  disease  may  exist  for  a  year  or  two  without  their  becoming 
implicated.  Cachexy  at  last  supervenes,  and  the  patient  dies  from  the  con- 
joined effects  of  exhaustion,  irritation,  starvation,  and  poisoning  of  the 
system. 
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There  are  three  conditionB  in  cancer  of  the  tongue  that  are  of  serious  import, 
and  that  may,  singly  or  in  conjunction,  lead  to  a  fatal  termination.  1.  The 
pain  not  only  wears  out  the  patient  by  depriving  him  of  rest  and  comfort  in 
life,  but,  being  greatly  aggravated  by  mastication  and  deglutition,  causes  him 
to  avoid  these  acts,  and  hence  leads  to  a  process  of  gradual  starvation,  either 
by  his  abstaining  from  food  altogether,  or  taking  a  liquid  and  innutritions 
diet,  because  it  is  more  easily  swallowed  than  solid  and  more  substantial  meat. 
2.  The  profuse  salivation  tends  still  further  to  exhaust  the  patient ;  and  3. 
The  occurrence  of  haemorrhage,  when  the  disease  has  eroded  so  deeply  as  to 
open  up  one  of  the  larger  branches  or  trunk  of  the  lingual  artery,  may,  by 
repeated  recurrence  or  by  sudden  gush,  destroy  life. 

If  cancer  of  the  tongue  be  allowed  to  run  its  natural  course  uninfluenced  by 
operation,  nothing  can  exceed  the  misery  of  the  patient*s  death,  brought  about 
as  it  is  by  pain,  starvation,  and  haemorrhage.  When  the  patient  dies  by  recur* 
rence  of  the  disease  after  removal,  he  has  probably  obtained  some  months  of 
immunity  from  suffering.  The  fatal  termination  usually  takes  place  from 
recurrence  in  the  glands  of  the  neck,  secondary  growths  in  the  viscera  being 
rare,  as  in  epithelioma  of  other  parts.  The  enlarged  cervical  glands  gradually 
reach  the  skin,  soften,  and  break  down,  leaving  foul  cavities,  and  the  patient 
gradually  dies  exhausted  from  pain,  and  poisoned  by  the  absorption  of  the 
decomposing  discharges.  Sometimes  the  enlarged  glands  push  into  the 
pharynx,  obstructing  both  deglutition  and  respiration.  Still,  as  a  rule,  if 
recurrence  in  the  mouth  can  be  avoided,  the  mode  of  death  is  far  easier  than 
when  directly  due  to  the  primary  disease  in  the  tongue. 

Diagnosis. — The  diagnosis  of  epithelioma  of  the  tongue  in  its  advanced 
stages  is  usually  easy  enough  ;  the  deep  foul  ulcer  on  one  side  of  the  tongue, 
the  pain,  the  fixity  of  the  organ  and  the  enlargement  of  the  lymphatic  glands 
make  the  nature  of  the  disease  unmistakeable.  At  this  period,  however,  littk 
can  be  done  to  cure  the  patient  or  even  to  relieve  him.  To  be  of  any  service 
to  the  patient,  the  diagnosis  must  be  made  early,  while  the  disease  is  still 
localized,  and  an  operation  can  be  tmdertaken  with  some  prospect  of  giving 
lasting  or  permanent  relief.  Syphilitic  ulceration,  with  an  indurated  base, 
commonly  closely  resembles  cancer  of  the  tongue  :  so  closely,  indeed,  that  it  is 
only  with  great  difficulty  that  the  diagnosis  can  be  effected.  This,  however, 
may  generally  be  accomplished  by  observing  that  the  syphilitic  ulcer  is 
elongated,  irregular,  does  not  rapidly  extend,  and  is  associated  with  other 
evidences  of  constitutional  syphilis ;  while  the  cancerous  ulcer  is  of  a  more 
circular  shape,  has  hard  and  everted  edges,  is  more  painful,  and  spreads  with 
greater  rapidity.  The  influence  also  of  treatment  will  after  a  time  throw 
light  upon  the  nature  of  the  disease. 

The  diagnosis  between  the  syphilitic  yumma  and  cancer  is  most  important ; 
here  the  duration  of  the  disease  and  the  co-existence  of  constitutional  syphilis 
must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to  the 
situation  of  the  tumour ;  the  syphilitic  gumma  being  almost  invariably  met 
with  deeply  in  the  substance  of  the  organ,  whilst  the  cancerous  growth  is 
commonly  seated  at  its  edges  or  tip.  It  must,  however,  be  remembered 
that  a  tongue  which  has  long  been  the  scat  of  those  morbid  changes  in  the 
way  of  thickening  of  its  epithelium  and  ulceration  of  its  mucous  membruie« 
which  are  common  sequelae  of  syphilis,  may  at  length  become  affected  by  tme 
epithelioma,  the  tongue  being  simultaneously  affected  by  both 
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In  all  cases  of  grave  doubt,  ifc  is  better  not  to  wait  till  the  advance  of  the 
disease  renders  the  nature  of  the  growth  evident.  The  removal  of  a  small 
and  superficial  portion  of  the  tongue  is  an  operation  so  simple  and  so  free 
from  danger  that  it  may  be  undertaken  without  hesitation  for  a  doubtful  sore 
upon  the  tongue,  while  if  the  disease  be  left  till  the  glands  are  affected,  not 
only  are  the  necessary  operative  procedures  for  its  removal  far  more  serious, 
but  the  hopes  of  giving  even  prolonged  relief  are  very  small. 

Treatment. — In  the  treatment  of  cancer  of  the  tongue,  medicines  are 
utterly  useless,  except  as  palliatives  of  pain.  No  measures  hold  out  any  chance 
of  cure,  or  even  of  prolongation  of  life,  except  the  complete  removed  of  the 
diseased  structures,  and  this  it  is  by  no  means  easy  to  accomplish,  as  the 
cancerous  infiltration  often  extends  much  farther  than  at  first  appears,  passing 
deeply  between  the  muscular  fasciculi  and  planes,  into  the  root  of  the  tongue. 
In  these  deep  cancerous  affections  there  is  usually  great  enlargement  of  the 
glands  under  the  jaw  with  infiltration  of  the  fioor  of  the  mouth  and  neigh- 
bouring soft  parts  to  such  an  extent  as  to  render  it  impossible  to  excise  or  in 
any  other  way  remove  the  whole  of  the  disease. 

There  are  two  operations  occasionally  practised,  having  for  their  object  to 
palliate  the  suffering  or  to  retard  the  progress  of  the  disease  :  viz..  Division  of 
the  Gustatory  Nerve,  and  Ligature  of  the  Lingual  Artery. 

Division  of  the  Sensozy  Nerve  of  the  Tongne. — Section  of  the  gusta- 
tory branch  of  the  fifth  nerve  was  first  proposed  and  practised  by  Hilton, 
with  the  view  of  relieving  the  pain  of  the  cancerous  ulcer,  retarding  the  pro- 
gress of  the  disease,  lessening  the  profuse  salivation,  and  enabling  the  Surgeon 
to  apply  ligatures  for  the  removal  of  the  cancer  to  a  part  that  has  been  de- 
prived of  all  sensibility.  This  operation,  which  Moore  repeated  several  times, 
and  to  which  he  specially  drew  the  attention  of  the  Profession,  undoubtedly 
accomplishes  the  objects  for  which  Hilton  originally  proposed  and  practised 
it ;  more  especially  so  &r  as  relief  of  pain  and  diminution  of  salivation  are 
concerned.  And  it  deserves  to  be  considered  as  one  of  the  most  efficient 
modes  of  relief  to  the  suffering  produced  by  cancer  of  the  tongue,  in  all 
cases  in  which  an  operation  for  the  removal  of  the  disease  is  not  desirable 
or  practicable. 

Division  of  the  gustatory  nerve  may  be  done  in  two  ways;  one  origi- 
nally employed  by  Hilton,  the  other  adopted  by  Moore.  Both  operations 
consist  in  dividing  the  gustatory  nerve  in  that  part  of  its  course  which 
extends  from  its  emergence  between  the  internal  pterygoid  muscle  and  the  jaw 
to  the  point  where  it  enters  the  tongue.  Opposite  to  the  second  molar  tooth, 
the  nerve  lies  under  the  mucous  membrane  of  the  floor  of  the  mouth.  There 
it  can  be  easily  reached  by  the  division  of  the  mucous  membrane  covering  it, 
when  it  will  be  found  close  behind  the  sublingual  gland.  It  may  be  raised  by 
a  blunt  hook,  seen,  and  dinded.  It  was  in  this  situation  that  Hilton  practised 
its  section.  The  advantage  of  this  choice  of  place  is,  that  the  nerve  can  be 
seen  and  its  division  thus  rendered  certain.  The  disadvantages  are,  that  the 
guides  to  the  spot  are  not  quite  certain  ;  that  the  cut  is  apt  to  be  obscured  by 
haemorrhage;  and  that,  when  the  disease  has  extended  to  the  floor  of  the 
mouth,  the  operation  is  inapplicable.  Moore  consequently  reconmiended,  and 
in  five  cases  practised,  section  of  the  nerve  further  back.  The  guide  to  it 
in  this  situation  is  the  last  molar  tooth ;  and  a  line  drawn  from  the  middle  of 
the  crown  of  the  tooth  to  the  angle  of  the  jaw  will  cross  the  nerve  in  the  exact 
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place  where  it  should  be  cut.  The  nerve  lies  about  half  an  inch  from  the 
tooth,  between  it  and  the  anterior  pillar  of  the  &uces,  parallel  to  but  behind 
and  below  the  bulging  alveolar  ridge,  which  can  be  felt  iu  the  lower  jaw  ascend- 
ing towards  the  thin  coronoid  process.  By  entering  the  point  of  a  knife, 
therefore,  into  the  mucous  membrane  of  the  mouth,  three-quarters  of  an  inch 
behind  and  below  the  last  molar  tooth,  and  cutting  down  to  the  bone,  the 
nerve  must  be  divided.  Moore  advises  that  for  this  purpose  a  curved  bistoniy 
be  used,  as  the  projection  of  the  alveolar  ridge  would  protect  the  nerve  from 
ft  straight  blade.  The  good  effect  of  the  operation  is  instantaneous ;  pain  ceases 
in  the  tongne,  ear,  face,  and  head,  and  the  flow  of  saliva  is  greatly  dimi- 
nished :  and  the  relief  is  continuous,  for  it  does  not  appear  that  the  nerve 
re-unites. 

Xigft^o'"  0'  *Im  Liwgttfcl  ArUrj  may  be  required  to  lestrun  profuse 
hemorrhage  from  au  ulcerated  cancer  of  the  tongne.  This  operation  has  been 
practised  also  with  the  view  of  starving  the  morbid  growth  and  thus  retarding 
its  development.    That  it  does  so  for  a  short  period  is  undoubtedly  the  case, 


1-1^.  7^— LIgitureuf  LIpgiiftL  Artery. 

bat  that  it  does  so  permanently  is  a  fallacy.  This  operation  has  been  recom- 
mended  for  thcste  purposes  by  Demarquay,  and  has  been  performed  in  this 
country  by  Moore  and  C.  Heath. 

The  lingual  artery  may  be  exposed  and  tied  in  the  following  manner. 

The  art£ry  is  reached  with  most  certainty  in  the  digastric  triangle  of  the 
neck,  where  it  lies  beneath  the  hyo-glossns  muscle.  A  curved  incision  carried 
from  about  one  finger's  breadth  external  to  the  symphysis  menti  downwards 
to  the  great  comu  of  the  hyoid  bone  and  prolonged  upwards  to  near  the  angle 
of  the  jaw  will  expose  the  lower  border  of  the  subniaxillary  gland.  In  fat 
snbjects,  or  when  the  parts  are  swollen,  the  incision  must  be  of  the  fnll  length 
above  mentioned,  but  under  ordinary  circumstances  it  may  be  curtailed  by 
about  half  an  inch  at  each  end.  The  first  incision  divides  the  skin,  snperficial 
fascia,  and  pktyama,  exposing  the  strong  fascia  covering  the  anbmaiilliiy 
gland.    If  the  incision  be  carried  too  far  backwards,  the  facial  vein  will  be 
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divided.  The  deep  fascia  must  now  be  opened,  and  the  snbmaxillary  gland 
raised  and  drawn  upwards  towards  the  jaw.  The  tendon  of  the  digastric  then 
comes  into  view,  and  a  space  is  exposed  bounded  below  and  externally  by  the 
cnrved  tendon  of  the  digastric,  internally  by  the  free  edge  of  the  mylo-hyoid, 
and  above  by  the  ninth  nerve  accompanied  by  a  small  vein.  The  floor  of  the 
space  is  formed  by  the  part  of  the  hyo-glossus  arising  from  the  great  comu  of 
the  hyoid  bone.  The  fibres  of  the  hyo-glossus  must  now  be  picked  up  care- 
fully in  this  space,  and  divided  horizontally,  when  the  lingual  artery  will  come 
at  once  into  view  (Fig.  725).  Care  must  be  taken  while  exposing  the  artery 
not  to  cat  too  deeply,  as  it  is  separated  from  the  mucous  membrane  of  the 
pharynx  merely  by  a  few  fibres  of  the  middle  constrictor.  Sometimes  the 
stylo-hyoid  ligament  comes  into  view  ;  it  may  be  recognized  at  once  by  its 
passing  upwards  and  outwards,  while  the  artery  is  directed  upwards  and 
inwards.  Should  it  be  seen  it  may  be  used  as  a  guide  to  the  artery  which 
passes  between  it  and  the  hyo-glossus.  In  rare  cases  the  artery  lies  with 
the  ninth  nerve  superficial  to  the  hyo-glossus,  in  which  situation  it  must  be 
sought  if  not  found  in  its  proper  place. 

Operations  on  the  Tongue. — The  operations  that  are  practised  on  the 
tongue  when  it  is  affected  by  cancer  consist  in  removal  of  a  portion  of  the 
organ  only,  or  its  complete  extirpation  from  the  hyoid  bone  according  to  the 
situation  of  the  disease  and  the  extent  to  which  the  tongue  is  implicated. 
Unless  the  disease  can  be  very  fully  and  freely  extirpated,  it  is  better  not  to 
attempt  any  operation,  for  in  no  organ  is  there  a  greater  tendency  to  recurrence 
of  cancer  than  in  the  tongue.  When  the  disease  extends  to  the  floor  of  the 
mouth,  implicates  the  arches  of  the  palate,  or  has  largely  infiltrated  the  sub- 
maxillary lymphatic  glands,  the  propriety  of  operating  becomes  very  doubtful. 
Even  under  these  circumstances,  however,  extensive  operations  have  been 
performed  with  at  least  temporary  benefit  in  some  cases.  In  determining  the 
question  of  operating,  much  will  depend  upon  the  condition  of  the  patient. 


Fig.  72*1.— Apvlicatlon  of  Hcrew-GAff,  Cbcck-Rctractor,  and  Wbipcord,  in  Opcrationx 

on  the  Tongue. 

If  he  be  otherwise  in  good  health,  though  suffering  greatly  from  the  pain  of 
the  cancer,  and  if  the  secondary  affection  be  limited  to  the  glands  below  the 
jaw,  which  can  l^e  removed  without  difficulty,  an  o})eration  may  be  under- 
taken. If  he  be  greatly  exhausted  by  pain  and  want  of  food,  and  more 
especially  if  the  glands  under  the  stemo-mastoid  are  enlarged,  an  operation 
would  at  the  best  give  very  temporary  relief,  and  would  be  very  likely  to  be 
directly  fatal. 

In  all  opcHitions  upon  the  tongue,  three  precautions  must  be  taken  ;  1,  to 
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preTGDb  the  patient  from  biting  it ;  S,  to  expose  it  thoroughly  ;  and,  3,  to  keep 
it  under  control.    The  first  object  ia  attained  by  placing  an  efficient  gag 
between  the  teeth  on  the  Bide  oppoflit«  to  the  seat  of  operation.  The  screw-gag 
(Fig.  726)  may  be  used  in  some  cases,  but  it  is  rather  apt  to  slip.     Per^na- 
son's  (Fig.  727)  or  Whitehead's  gag  (Fig.  728)  will  be  found  more  eificieot. 
Fergnssou's  is  very  difficult   to   keep  in 
position  when  the  back  teeth  are  wanting, 
as  it  tends  to  shp  forwards.    Whitehead's 
gag  may  then  be  of  service,  bnt  it  also  is 
uncertain  if  the  front  teeth  are  wanting. 
Efficient    gagging   is  one  of    the   most 
essential  parts  of  all  operations  on   the 
tongne,  and  in  all  cases  it  ia  better  to 
entrust  the  gag  to  an  assistant,   whose 
sole  duty  shall  be  to  see  that  it  does  not 
Rg.  ;27.-FerguMoo-.  G^  Blip.    The  Slipping  of  the  gag  and  the 

sudden  closure  of  the  mouth  at  a  critical 
point  in  the  operation  may  necessitate  a  sudden  performance  of 
laryngotomy,  or  may  even  cost  the  patient  his  life.  If  the  patient  be 
efficiently  gagged  the  jet  of  blood  from  a  di^-idod  lingual  will  nmally  be 
thrown  ont  of  the  mouth,  and  cause  but  little  trouble.  If  a  gag  be  used 
which  acts  on  one  side  only,  the  tongue  must  be  fnlly  exposed  by  a  cheek- 
retractor  (Fig.  73(>)  applied  on  the  opposite  side.  During  the  operation  the 
tongue  must  be  controlled  by  a  strong  whipcord  ligature  passed  through  it 


Fig.  71S.— WhIlehwI'i  Ga«. 

about  an  inch  from  its  tip.  If  only  a  small  portion  of  the  anterior  part  is  to 
be  removed,  a  single  thread  will  suffice.  In  removing  half  the  tongue  two 
ligatures  must  be  passed,  one  on  each  side  of  the  middle  line,  so  as  to  contitil 
not  only  the  part  to  be  removed,  bnt  the  remaining  part  also,  so  that  the 
stump  may  be  drawn  forwards  at  the  end  of  the  operation  to  arrest 
hemorrhage.  When  a  portion  only  of  the  tongue  is  to  be  removed  it  may  be 
done  by  the  ligature,  the  dcraseur,  the  knife,  or  the  scissors.  When  estirjn- 
tion  of  the  whole  organ  is  decided  upon,  the  ligature  is  not  applicable. 

For  the  purposes  of  operation  the  tongue  may  be  diridcd  into  three  regions ; 
riz.,  the  anterior  third,  the  centml  lateral  portion,  and  the  posterior  part. 

Exoiclott  of  a  small  purt  of  tbs  Ton^iu  may  readily  and  safely  be 
doue  when  the  free  anterior  portion  only  is  diseased,  or  when  it  is  only  super- 
ficially  affected  nt  its  side  or  back  part.  The  patient  having  been  gagged  the 
tongne  is  sccurc«l  by  passing  a  thread  through  it.     It  is  then  drawn  well 
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forward  while  the  lingual  artery  is  compressed  in  the  way  recommended  by 
C.  Heath.  To  do  this  the  forefinger  is  passed  over  the  dorsum  of  the  tongue 
till  it  touches  the  epiglottis  ;  it  is  then  turned  towards  the  side  on  which  the 
artery  is  to  be  compressed,  and  hooked  forcibly  upwards  against  the  jaw.  The 
diseased  portion  of  the  tongue  is  then  dissected  out  with  a  scalpel,  or  scissors, 
and  forceps.  If  the  artery  be  well  compressed  the  operation  will  be  practically 
bloodless.  On  removing  the  pressure  the  haemorrhage  is  free,  often  profuse, 
but  the  larger  vessels  are  easily  ligatured,  and  the  oozing  will  soon  cease  on 
the  application  of  ice. 

Btnuigiilation  of  the  diseased  mass  by  means  of  the  Ligature  was  formerly 
much  more  employed  than  at  the  present  day,  and  is  indeed  now  seldom 
adopted,  on  account  of  the  pain  that  attends  and  the  fcetor  that  follows  its 
use.  If,  however,  the  Surgeon  be  single-handed  or  unprovided  with  trust- 
worthy assistants,  or  if  hsemorrhtuife  is  much  to  be  feared,  this  means  may 
still  be  employed. 

For  the  purposes  of  this  operation  strong  thick  saddler's  whipcord  is  the  best, 
as  it  does  not  readily  cut  through  the  soft  and  brittle  tissue  of  the  organ,  which 
will  be  the  case  if  the  small  compressed  cord  usually  sold  by  the  instnmient 
makers  be  used.  There  is  little  danger  from  haemorrhage  in  or  aft^er  this  opera- 
tion ;  and  the  pain  and  subsequent  discomfort  are  usually  much  less  than 


_/> 


Fig.  729.— Corkbcrew-Needle. 


might  be  expected.    The  pain  may  be  prevented  by  section  of  the  gustatory 
nerve  prior  to  the  application  of  the  ligature  (p.  637). 

The  ligature  is  passed  by  means  of  an  ordinary  naevus-needle,  or,  what  is  often 
more  convenient,  a  corkscrew-needle  curved  on  the  side  as  well  as  to  the  point 
(Fig.  729).    In  many  cases,  the  plan  described  for  tying  flat  nsen  will  be 


Fig.  730.— Application  of  Ligature  to  Cancer  of  Antirior  Fart  of  Tongue. 

found  the  most  convenient  mode  of  passing  the  whipcord  round  the  cancer 
of  the  tongue  (Fig.  730).  In  whatever  way  the  ligatures  are  applied,  care 
should  be  taken  to  pass  them  through  the  healthy  tissue  of  the  organ  wide  of 
the  disease,  and  they  should  then  be  tied  very  tightly,  so  as  to  strangle  the 
mass  effectually.  This  may  then  be  cut  away  by  scissors,  so  as  to  diminish  the 
VOL.  11.  T  T 
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quantity  of  slough  that  would  otherwise  be  left  in  the  mouth.  Swelling  of 
the  tongue,  followed  by  rather  profuse  salivation  and  foctor  of  the  breath, 
attends  this  operation  ;  but  the  mass,  if  properly  constricted,  will  slough  away 
in  a  few  days,  leaving  a  large  gap  that  readily  fills  by  granulation.  When  the 
disease  extended  so  for  back  that  it  could  not  readily  be  reached  from  the 
mouth,  Cloqnet,  Amott,  and  others,  succeeded  in  strangling  it  by  making  an 
incision  in  the  hyoid  region,  between  the  genio-hyoid  muscles,  carrying  the 
ligatures  by  means  of  long  needles  through  the  base  of  the  tongue,  and  then 
drawing  them  tight  through  the  aperture  in  the  neck,  so  as  to  constrict  the 
diseased  mass.  This  method  of  operating  was  rarely  successful  and  has  Ions: 
been  abandoned. 

Sxeiaion  of  the  Wliola  or  of  a  lArga  7ortion  of  the  Tongue. — 
This  operation  may  be  performed  in  four  ways.  1.  From  the  inside  of  the 
mouth,  without  any  external  incisions.  2.  By  the  submental  method,  through 
the  mylo-hyoid  space.  8.  By  the  buccal  method,  a  free  incision  being  made 
through  the  cheek  ;  and  4.  By  division  of  the  lower  lip  and  jaw. 

The  excision  of  the  whole  tongue  from  the  interior  of  the  mouth  is  most 
easily  performed  by  means  of  the  ^craseur,  and  it  is  to  the  introduction  of  this 
instrument  into  surgical  practice  by  Chassaignac  that  we  owe  to  a  great  extent 
the  advance  made  in  this  operation  during  the  last  thirty  years.  There  are 
many  methods  by  which  this  operation  may  be  performed,  the  difference  in  the 
minor  details  being  dependent  on  the  extent  and  situation  of  the  cancer,  and 
the  amount  of  tongue  that  consequently  requires  extirpation.  The  following 
plan  is  that  most  usually  adopted,  and  will  be  found  effectual  and  safe  in  the 
vast  majority  of  cases. 

The  gag  having  been  applied,  the  end  of  the  tongue  should  be  secured  with 
a  piece  of  whipcord  and  well  drawn  foniards  and  upwards.  The  Surgeon 
then  cuts  across  the  frsenum  by  means  of  strong  cun^ed  scissors,  and  divides 
successively  the  insertions  of  the  genio-hyoid  and  genio-hyo-gloasal  muscles 
into  the  lower  jaw,  cutting  freely  backwards  so  as  to  liberate  the  base  of  the 
tongue.  He  now  snips  across  the  reflexion  of  the  mucous  membrane  of  the 
floor  of  the  mouth  from  the  lower  jaw,  and  then,  laying  aside  the  scissors* 
separates  widely  with  his  fingers  the  base  of  the  tongue  from  these  parts.  As 
he  does  this  the  assistant,  who  has  charge  of  the  whipcord  ligature,  draws  the 
tongue  well  forwards,  and  it  comes  bodily  out  between  the  lips.  If  the  anterior 
pillar  of  the  fauces  offer  any  obstacle  it  may  be  snipped  across,  and  the  wire  of 
the  ^raseur  may  then  be  applied  well  round  the  back  of  the  organ,  the  shaft 
being  pressed  up  under  the  base  of  the  tongue.  If  the  wire  have  a  tendency 
to  slip  forwards,  a  large  double  hook  should  be  passed  in  front  of  it  into  the 
base  of  the  tongue,  so  as  to  steady  it  and  prevent  its  slipping.  By  now  working 
it  slowly,  the  whole  organ  can  be  removed  without  hajmorrhagc. 

Nunneley,  of  Leeds,  devised  an  ingenious  mode  of  applying  the  ^mseur  st> 
as  to  remove  portions  of  the  tongue,  or,  indeed,  the  whole  organ,  as  far  back 
as  the  hyoid  bone.  This  operation  consists  in  passing  the  chain  of  the  ecraseur 
through  the  centre  of  the  mylo-hyoid  space  by  means  of  a  sickle-shaped  needle, 
about  4 1  inches  long  and  as  broad  as  a  bistoury  blade.  By  this  needle  the 
chain  is  brought  into  the  mouth  close  to  the  fncnum.  Two  or  three  curved 
and  strong  hare-lip  pins  are  now  passed  deeply  into  the  tongue,  obliquely, 
)>ehind  the  seat  of  the  disease,  their  points  being  made  to  project  forwards 
below  the  organ,  so  as  to  prevent  the  chain  from  slipping.    The  loop  is  now 
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gradaally  tightened,  aud  the  tongue  is  cat  or  shared  off  obliqaely  from  behind 
forwards. 

Two  ecraseura  were  anccesafuUy  naed  by  Chaasaignac  in  removing  portions 
of  the  tongue.  When  the  diseaee  occupies  only 
one  side,  and  it  is  not  thought  neceasary  to  cat 
away  the  whole  breadth  of  the  organ,  two 
instruments  are  required,  which,  as  Chaasaignac 
represents  (Fig.  781),  must  be  passed  through 
the  substance  of  the  tongue  iu  opposite  direc- 
tions, so  as  to  isolate  and  detach  the  diseased  , 
portion.  The  operation  may,  however,  be 
[wrforraed  much  more  rapidly  and  easily  by 
splitting  the  tongne  in  the  middle  line  by  means 
of  a  knife  or  a  pair  of  sciBsors.  As.  Morrant 
Baker  has  specially  pointed  out,  an  incision,  if 
made  accurately  in  the  middle  line,  is  ahuost 

bloodless.    The  incision  can  be  safely  carried     p|g  75i._t*o  far»MHr.  .ppUta  w 
backwards  as  far  as  the  root  of  the  tongue,  and  c«nMro(Tongue. 

the  separation  of  the    diseased    half    of   the 

organ   and    the   application   of  the  ^crasenr  are  much   lk;ilitated    by  bo 
doing. 

The  following  points  must  be  attended  to  in  removing  large  portions  of  the 


Fig.  '92.— Win  feamHur  for 


tonjfne  by  means  of  the  ^crasenr.    The  wire  should  be  thick.     If  too  thin  it 
cuts  almost  as  readily  as  a  knife,  and  the  lingnnl  arteries  will  certainly  spout 


Fig.  783. -Omi 


and  require  the  ligature.  The  instrument  should  be  worked  very  slowly,  in 
order  that  time  may  be  given  for  the  vessels  to  contract.  As  an  additional 
Hecurity  gainst  hiemorrhoge  a  strong  ligature  should  be  applied  behind  the 
ecrasenr  just  before  it  finally  cuts  through  the  lingual  artery. 

The  wire  ^Tascur  (Fig.  732)  will  be  found  better  than  the  chain-instrument. 
The  form  of  wire  best  suited  to  the  instrument  is  strong  piano-wire.     It  will 
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be  found  better  to  attach  one  end  only  to  the  movable  part  of  the  instrument, 
the  other  being  twisted  round  the  handle,  as  in  the  figure.  It  then  cuts  bj  a 
slow  sawing  movement  and  divides  the  vessels  more  surely.  Middeldorpf  *8 
galvanic  cautery  was  much  used  a  few  years  ago  in  operations  on  the  tongue 
(Fig.  738).  By  working  this  slowly,  and  not  heating  the  platinum-wire 
beyond  a  red  heat,  the  tongue  may  be  removed  without  the  loss  of  a  drop  of 
blood.  This  I  have  done  in  sevend  cases  in  which  the  whole  tongue  required 
removal,  from  the  inside  of  the  mouth,  without  any  external  wound.  The 
galvanic  cautery  cuts  more  rapidly  than  the  ordinary  instrument,  and  it  was 
at  first  hoped  that  its  use  would  considerably  simplify  the  operation.  Experi- 
ence has,  however,  shown  that  the  charred  surface  left  by  the  passage  of  the 
hot  w^ire  heals  more  slowly,  with  more  discharge  and  sloughing,  than  that  left 
by  the  ^craseur.  Secondaiy  hemorrhage  has  occurred  moreover  in  a  consider- 
able number  of  cases  after  its  use.  It  w^s  urged  as  another  advantage  attending 
its  employment,  that  a  charred  sur&ce  offers  a  barrier  to  the  absorption  of 
septic  matter,  but  the  fallacy  of  this  idea  has  been  demonstrated  by  experi- 
mental investigations  on  animals.  The  instrument  has  therefore  been  abandoned 
almost  universally,  most  Surgeons  preferring  the  wire  ^craseur  in  those  cases 
in  which  the  scissors  or  knife  cannot  be  safely  employed. 

In  1877,  W.  Whitehead  of  Manchester  successfully  removed  the  whole 
tongue  through  the  mouth  with  scissors,  and  since  then  the  operation  has  been 
repeated  in  a  large  number  of  cases  with  excellent  results.  The  operation  is 
conducted  as  follows.  The  mouth  is  efficiently  gagged,  and  a  double  ligature 
passed  through  the  tip  of  the  tongue.  The  assistant  in  charge  of  this  is 
directed  to  maintain  throughout  the  operation  a  steady  traction  upwards  and 
forwards.  The  operator  commences  by  dividing  all  the  attachments  of  the 
tongue  to  the  jaw  and  to  the  pillars  of  the  fauces  \rith  an  ordinary  pair 
of  straight  scissors.  The  muscles  attached  to  the  base  of  the  tongue  are  then 
cut  across  by  a  series  of  successive  short  snips  of  the  scissors,  until  the  entire 
tongue  is  separated  in  the  plane  of  the  inferior  border  of  the  lower  jaw  as  far 
back  as  the  safety  of  the  epiglottis  will  permit.  Any  vessels  requiring  torsion 
are  twisted  as  divided,  but  a  mementos  pressure  with  a  small  piece  of  sponge, 
held  in  sponge  forceps,  suffices  temporarily,  if  not  permanently,  to  arrest  any 
bleeding.  A  single  loop  of  silk  is  then  passed  by  a  long  needle  through  the 
remains  of  the  glosso>epiglottidean  fold  of  mucous  membrane,  as  a  means  of 
drawing  forwards  the  floor  of  the  mouth  should  secondary  haemorrhage  take 
place.  This  may  be  withdrawn  on  the  second  day.  The  haemorrhage  in  this 
method  of  operating  is  much  less  than  would  be  expected.  Whitehead  states 
that  in  two  cases  he  removed  the  whole  tongue  without  twisting  a  single 
vessel  Treves  and  others  have  however  met  with  very  troublesome  haemor- 
rhage during  the  operation.  In  a  paper  read  before  the  International  Medical 
Congress  of  1881,  Whitehead  recorded  twenty-eight  cases  in  which  the  opera- 
tion had  been  performed  with  only  three  deaths,  two  of  which  occurred  at  a 
remote  period  after  the  operation. 

If  only  half  the  tongue  is  affected  it  may  be  removed  by  scissors  in  the 
same  way,  after  having  been  split  in  the  middle  line. 

When  the  floor  of  the  mouth  is  implicated  in  the  disease  no  operation 
tlirongh  the  mouth  should  be  attempted ;  as  it  is  impossible  by  this  means  tc> 
extirpate  the  whole  of  the  disease  in  this  situation,  and  partial  removal  of  it 
will  be  followed  only  by  rapid  recurrence  and  increased  activity  of  development. 
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Slight  eDlai^ment  of  the  glands  tinder  the  jaw  should  not  be  any  bar  to  the 
operation,  provided  the  disease  be  limited,  and  the  constitution  good.  If 
not  too  much  enlarged,  the  glands  may  be  excised  at  the  same  time  with  the 
disease  of  the  tongue ;  or  if  they  be  so  slightly  enlai^;cd  as  to  be  scarcely 
recognizable,  they  may  be  left,  when  they  will  perhaps  subside  without  the 
necessity  of  operation,  as  tbeir  enlargement  may  possibly  be  dependent  upon 
simple  irritation  ;  should  they  continue  indurated,  they  may  readily  be  removed 
at  a  subsequent  period. 

Snbmutal  Opomtioa  fbr  ExciBioii  of  Toaffus. — Kegnoh  of  Pisa  pub' 
lished,  in  1838,  a  description  of  a  method  by  which  the  whole  tongue  could  be 
SQCcessfully  removed.  The  plan  that  he  proposed  was  as  follows.  An  incision 
of  a  semilunar  shape  was  made  along  the  line  of  the  lower  jaw,  beginning  near 
one  angle  and  terminating  close  to  the  other.  A  perpendicular  incision  was 
carried  from  the  centre  of  this  line  immediatelynnderthechinto  the  hyoid  bone 


Oj-ernUon.  taA  HfOld  Bone. 

(Fig,  784).  In  making  this  semilunar  incision,  care  must  be  taken  not  to  wound 
the  facial  artery  on  either  side.  The  trunk  of  the  veBsol  should  be  protected  by 
the  finger  of  an  assistant  as  it  curves  round  the  lower  jaw,  and  the  incision 
should  be  confined  within  the  space  between  the  two  facials.  The  triangular 
flaps  of  skin  formed  in  the  manner  indicated  are  dissected  back,  and  the 
ranecles  and  mylo-hyoid  space  are  now  exposed.  These  must  be  successively 
divided  :  the  anterior  bellies  of  the  digastrics  are  cnt  across,  the  mylo-hyoid 
muscle  divided  transversely  at  its  anterior  part ;  and  the  attachments  of  the 
gcnio-hyoidci  and  genio-hyo-glossi  are  then  to  be  detached  from  the  lower  jaw 
by  a  few  touches  of  the  scalpel,  and  by  separating  with  the  fingers  the  mucous 
membrane  of  the  fioor  of  the  mouth.  An  aperture  is  then  mode  into  this  by 
pushing  the  scalpel  through  it,  and  ita  reflexion  from  the  inside  of  the  lower 
jaw  is  divided  as  far  back  as  the  outer  angles  of  the  external  incision.  The 
submaxillary  glands  are  pushed  aside,  and  the  tip  of  the  tongue  being  seized  with 
a  strong  hook  or  ^iilsellum-forceps,  the  organ  is  drawn  out  to  its  full  extent  on 
to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid  bone  (Fig.  735), 
when  the  whole  of  it  may  be  removed  close  to  its  attachments  to  the  bttcr 
bone  by  means  of  the  knife  or  the  ecraseur.     The  latter  instrument  is  to  be 
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preferred,  as  its  use  is  attended  by  less  haemorrhage  than  follows  that  of  the  knife. 
It  will  occasionally  be  found  that  the  anterior  pillar  of  the  fauces  is  somewhat 
in  the  way  of  the  application  of  the  instrument.  Should  this  be  inconveniently 
so,  it  may  be  snipped  across  before  the  wire  of  the  ^raseur  is  applied.  By 
means  of  this  operation,  which  I  have  several  times  performed,  the  whole  of 
the  tongue  may  be  shaved  off  clean  from  the  base  of  the  epiglottis  and  hyoid 
bone.  After  the  removal  of  the  tongue  the  hsemorrhage  will  usually  be  fonnd 
to  be  trifling  ;  but  should  one  or  other  of  the  lingual  arteries  bleed,  it  may 
readily  be  seized  and  ligatured.  The  line  of  incision  in  the  skin  must  then  be 
stitched  up,  a  good  sized  drainage-tube  being  inserted  at  the  lower  end  of  the 
vertical  incision. 

Kocher  of  Berne,  believing  that  the  best  hope  of  giving  prolonged  relief  or 
possibly  permanently  curing  the  patient,  lies  in  a  complete  removal  in  every 
case  of  the  lymphatic  glands  below  the  jaw  simultaneously  with  the  diseased  part 
of  the  tongue,  has  introduced  a  method  of  operating  which  in  his  hands  has  been 
attended  by  a  considerable  degree  of  success.  He  makes  a  free  external  incision, 
commencing  a  little  below  the  lobule  of  the  ear  and  running  downwards  along 
the  anterior  border  of  the  stemo-mastoid  to  the  level  of  the  great  comu  of  the 
hyoid  bone ;  from  this  an  incision  is  carried  forwards  nearly  to  the  body  of  the 
hyoid  bone,  and  then  upwards  along  the  line  of  the  anterior  belly  of  the 
digastric  to  the  jaw.  The  flap  thus  marked  out  is  turned  upwiutU  over 
the  fiice.  The  lingual  artery  is  then  tied  before  it  passes  beneath  the  hyo- 
glossus.  By  a  process  of  careful  dissection,  all  the  lymphatic  glands  are 
removed  from  the  region  exposed  by  the  wound.  In  so  doing  the  carotid 
sheath  will  be  exposed,  as  one  gland  always  lies  upon  it  close  to  the  stemo- 
mastoid.  The  facial  artery  and  vein  will  be  divided,  and  must  be  secured  by 
ligature.  It  is  usually  necessary  to  remove  the  submaxillary  and  sublingual 
glands,  which  othenvise  are  somewhat  in  the  way.  Some  lymphatic  glands, 
touching  the  inner  surface  of  the  jaw,  between  it  and  the  sublingual  gland, 
must  be  sought  for  and  removed.  The  mylo-hyoid  muscle  and  the  mucous 
membrane  of  the  mouth  are  now  fully  exposed,  and  must  be  carefully  divided, 
when  the  side  of  the  tongue  to  its  very  root  comes  into  view.  If  only  one  side 
is  affected,  the  tongue  may  now  be  split  down  the  middle  line  from  the  mouth, 
and  the  base  cut  through  from  the  external  wound.  Kocher  recommends  a 
preliminary  tracheotomy  and  plugging  the  pharynx  during  the  operation.  In 
fourteen  cases  opcmted  on  by  himself  by  this  method  only  one  patient  died, 
from  secondary  hemorrhage  from  the  tracheotomy  wound.  In  8  recurrence 
of  the  disease  took  place,  1  died  a  year  after  of  pneumonia,  and  4  remained 
well  at  14  months,  5,  6  and  Cj  years  afl:er  the  operation.  The  operation  is  a 
bold  one,  and  requires  skill  and  patience  in  its  performance  ;  but  the  danger 
does  not  seem  to  be  great,  and  the  results  are  such  as  to  encourage  farther 
attempts  in  the  same  direction. 

Tha  Buccal  Operatioii. — Fumeaux  Jordan  has  introduced  an  operation 
which  consists  in  dividing  the  cheek  on  the  affected  side  backwards  as  far  as 
the  ramus  of  the  jaw,  care  being  taken  to  go  below  the  parotid  duct  Tlie 
tongue  is  then  seized  in  the  usual  way,  and  cut  off  by  two  dcraseurs  worked 
simultaneously,  the  chain  of  one  dividing  the  organ  transversely  close  to  the 
pillars  of  the  fauces,  that  of  the  other  severing  the  tissues  along  the  floor  of 
the  mouth.  I  have  performed  this  operation  in  one  case  of  unilateral  cancer 
of  the  tongue,  and  found  that  the  organ  could  readily  be  reached,  commanded. 
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aod  a  portion  removed  through  the  gap  in  the  cheek.  After  the  operation  is 
concluded,  this  is  closed  by  sutures. 

Ezeinoii  of  Xoogna  aftar  Diviaion  of  ths  Lovar  Jaw. — S^dlllot  of 
Strasburg  described,  in  1855,  a  method  of  removing  the  whole  of  the  tongue, 
which  he  stated  that  he  had  practised  for  some  years  with  success.    The 
operation  coosistfl  in  making  a  vertical  section  through  the  lower  lip,  sawing 
through  the  inferior  maxilla  at  its  symphysis,  separating  the  bone  on  each 
side,  drawing  the  tongue  font'ard  and  removing  it.     In  performing  this  opera- 
tion, its  inventor  recommends  that  the  section  of  the  lower  lip  should  be  made 
carefully  through  the  median  line,  and 
carried  acroes  the  chin  as  far  don-n  as 
the  hyoid  bone.    The  lower  jaw  is  then 
sawn   through    at  iU  symphysis.    In 
order  to  fix  the  bone  more  accurately 
after  the    operation,  he   recommenda 
that,  instead  of  making  one  vertical 
incision,   two  oblique  cuts  should  be 
practised  with  the  saw  in  this  shape  >, 
80  as  to  form  a  triangle,  the  point  of 
which  corresponds  to  the  middle  of  the 
body  of  the  bone,  so  that  the  two 
opposite  sides  may  be  locked  together 
fJ'ter  the  removal  of  the  tougne.  Before 
sawing  the  bone  it  may  be  drilled  on 
each  side  half  an  inch  from  the  edge 
of  the   intended   incision  through  it. 
After  having  divided  the  lower  jaw,  the 
mnscles  connecting  it  to  the  tongue 
should  be  cut  across  and  the  mncons 
membrane   forming  the  floor  of  the 
mouth  detached  from  the  bone,  the  two 
sides  of   which  are  drawn  asunder : 

,    ,,       ,  .,  J  -  .1.  Pis.  v:!-!.— B'Hiov.l  of  Tnngue  by  DivUion 

and  the  tongue  then  removed  from  the  it  Lower  Ji«  ind  i^nieur. 

hjoid  bone  by  a  stroke  of  the  knife,  or 

gradually  snipped  through  with  scissors.  The  tingnal  arteries  bleed  freely, 
and  must  be  at  once  secured,  Fiddes  of  Jamaica  recommends  that  the 
artery  be  divided  and  tied,  fiiBl  on  one  side  and  then  on  the  other,  so 
as  to  avoid  dangerous  hsemorrhage.  The  opposite  sides  of  the  jaw-bohe 
are  then  bronght  together,  and  held  in  position  by  wire  twisted  round  the 
teeth,  or  passed  through  a  hole  drilled  on  each  side  before  the  division  of 
the  bone.  If  S^illot's  angular  cut  be  adopted,  the  bone  may  be  kept  in  atiu 
much  more  earaly  than  if  the  vertical  incision  to  which  he  first  of  all  had 
reconrsc,  and  which  is  commonly  adopted  in  this  country,  be  practised.  The 
incision  in  the  lower  lip  must  be  nuited  in  the  usual  way  by  hare-lip  pins  or 
sutures.  This  operation  was  first  done  in  this  country  by  8yme  and  Nunneley, 
and  has  of  late  years  been  very  extensively  practised  by  many  Hni^eons.  By  it 
the  whole  tongue  can  be  fi^ly  exposed  and  cut  out  Irom  its  deepest  attach- 
menta.  If  it  be  preferred,  the  ^raseur  may  be  applied  when  the  tongue  has 
been  folly  exposed  (Fig.  7a6). 

~  •  dwiaff  Bnlaion  of  Ulo  Tonga*  is  the  only  serious  danger 
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of  the  operation,  and  so  long  as  the  mouth  is  thoroughly  gagged  even  this 
need  cause  no  anxiety.  If  only  a  part  of  the  tongue  is  being  removed,  haemor- 
rhage may  be  immediately  arrested  by  drawing  the  tip  well  out  of  the  mouth 
by  the  ligature  through  it  and  compressing  the  lingual  against  the  jaw  by  the 
method  already  described.  The  pharynx  must  then  be  thoroughly  cleaned 
with  sponges  on  sponge-holders.  When  this  is  done  the  assistant  relaxes  his 
finger,  and  the  bleeding  point  can  usually  be  seized  without  difficulty  in  a  pair 
of  forcipressure  forceps.  If  the  whole  tongue  have  been  removed,  the  stump 
must  be  hooked  forward  with  the  fore-finger  and  seized  in  a  pair  of  vulsellum 
forceps  while  the  artery  is  compressed  as  before  described.  In  tying  the 
lingual  artery,  as  the  tissues  are  brittle,  it  is  better  to  include  some  of  the 
surromiding  structure.  The  ligature  may  then  be  cut  short.  The  most 
serious  accident  is  when  the  gag  slips  while  free  haemorrhage  is  going  on.  In 
a  case  of  this  kind  I  had  to  perform  laryngotomy,  as  a  coagulum  formed  in 
the  pharynx  before  the  vessel  could  be  secured.  The  patient  made  a  good 
recoveiy,  dying  two  years  after  the  operation  from  the  recurrence  of  the  disease 
in  the  lung  and  in  one  of  the  toes. 

Oozing  of  blood  may  usually  be  arrested  by  ice,  or  if  it  be  more  than  usuall  j 
free  the  bleeding  point  may  be  touched  with  Paquelin's  cautery  or  perchloride 
of  iron,  but  this  should  be  avoided  if  possible,  as  it  interferes  with  the  healing 
of  the  wound. 

If  very  free  haemorrhage  is  expected  it  may  be  advisable  in  some  cases  to 
perform  a  preliminary  tracheotomy  and  to  introduce  Trendelenburg's  obturator 
or  to  plug  the  pharynx  with  a  sponge. 

After-Treatment. — The  chief  trouble  in  the  after-treatment  is  to  keep 
the  mouth  free  from  decomposing  discharges.  Various  means  have  been 
tried  for  this,  chlorinated  gargles,  sanitas,  terebene,  Condy's  fluid,  &c.,  but 
nothing  approaches  iodoform  in  efficiency.  It  should  be  applied  in  the  form 
of  crystals  (not  precipitated)  inmiediately  after  the  operation.  Subsequently 
a  small  quantity  may  be  sprinkled  over  the  raw  surface  daily  by  means  of  a 
camePs-hair  pencil.  The  mouth  may  be  washed  at  intervals  after  the  first 
thirty-six  hours  with  a  weak  solution  of  permanganate  of  potash.  Ice  may  be 
sucked  at  intervals  for  the  first  few  days,  if  it  be  found  grateful  to  the  patient. 
A  tendency  to  dyspnoea  is  sometimes  manifested  after  the  operation,  owing  to 
the  stump  of  the  tongue  falling  backwards.  This  is  remedied  by  opening  the 
mouth  and  drawing  the  stump  forwards.  If  it  occurs  fixKiuently  a  thread 
must  be  passed  through  the  stump  and  retained  for  a  few  days.  If  only  a 
part  of  the  tongue  have  been  removed  the  patient  will  be  able  to  swallow 
fairly  well  after  the  first  few  hours,  but  if  the  whole  organ  have  been  taken 
away  he  must  be  fed  by  enemata,  or  through  an  india-rubber  tube  passed 
down  the  oesophagus,  for  the  first  three  or  four  days.  There  is  often  trouble 
from  profuse  salivation  for  two  or  three  weeks,  omng  to  the  patient  being 
unable  to  swallow  the  viscid  saliva  excreted  from  the  wounded  and  irritated 
glands.    This  is  best  controlled  by  alum  and  pyrethmm  gargles. 

Accidents  after  tlic  Operation. — Secondary  haemorrhage  may  occur 
about  the  fifth  or  sixth  day,  es})ecially  after  the  galvanic  cautery.  The  free 
use  of  ice  or  a  spray  douche  of  ice-cold  water  may  arrest  it  if  it  be  slight.  If 
free  and  arterial,  perchloride  of  iron  or  the  actual  cautery  may  be  required. 
If  this  fail  the  lingual  may  be  ligatured  above  the  hyoid  bone  unless  that  has 
been  already  done  as  a  preliniinary  step  to  the  operation.    S^^tk  fever^  9fpik 
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poisoning^  and  sepiic  infection  are  prevented  by  avoiding  whenever  possible 
those  methods  of  operating  which  leave  a  sloughing  surface,  and  by  the  free 
nse  of  iodoform  in  the  after-treatment.  Septic  pneumonia  due  to  the  inhalation 
of  decomposing  matter  from  the  floor  of  the  mouth  is  a  common  cause  of 
death  in  excision  of  the  tongue,  as  in  cut-throat  and  similar  injuries.  It  is 
characterized  by  scattered  patches  of  broncho-pneumonia,  rapidly  ending  in 
breaking  down  of  the  lung-tissue.  Sometimes,  apparently  by  extension  frx>m 
these  centres,  large  areas  of  lung-tissue  may  become  gangrenous.  This  very 
&tal  complication  is  best  avoided  by  the  use  of  iodoform  and  by  drainage 
from  the  floor  of  the  mouth  in  cases  of  removal  of  the  entire  tongue.  A.  £. 
Barker  suggested  and  successftiUy  practised  in  several  cases  a  preliminary 
tracheotomy.  After  the  operation  the  patient  was  made  to  breathe  by  the 
tracheal  opening  until  the  mouth  had  become  clean.  The  introduction  of 
iodoform  has,  however,  so  efficiently  prevented  septic  processes  in  these  cases 
that  tracheotomy  is  now  rarely  required. 

CompftKison  of  thA  Xethods  of  Op«r»tiiig. — In  instituting  a  comparison 
between  the  dififerent  methods  of  dealing  with  cancer  of  the  tongue  it  should 
be  understood  that  the  same  plan  of  tr^ment  is  not  equally  applicable  to  all 
cases,  but  that  one  or  other  ^ould  be  adopted  according  to  the  size,  situation 
and  extent  of  the  cancerous  mass.  If  this  be  small  and  situated  at  the  tip, 
this  portion  of  the  organ  may  be  easily  and  safely  excised.  If  situated 
towards  the  side  so  as  to  require  the  removal  of  perhaps  the  anterior 
third  of  one  side  of  the  organ,  it  may  be  best  done  by  splitting  the  tongue 
and  excising  the  diseased  part  by  the  ^craseur  or  scissors,  and  the  same 
methods  are  equally  applicable  when  half  the  organ  has  to  be  removed.  If 
the  posterior  part  be  superficially  affected  the  disease  may  be  cut  out  and  the 
buccal  operation  will  then,  in  some  cases,  be  found  to  expose  the  part  most 
folly*  If  the  organ  be  so  deeply  affected  that  the  whole  requires  extirpation, 
it  can  be  done  from  the  mouth  by  the  ecraseur  or  by  AiVliitehead's  method. 
In  some  cases  it  will  be  found  most  convenient  to  split  the  tongue  and  remove 
the  halves  separately.  If  the  floor  of  the  mouth  is  implicated  recourse  must 
be  had  to  S^illot's  operation  of  division  of  the  lower  lip  and  jaw  in  the 
middle  line.  If  it  is  intended  to  remove  the  glands  below  the  jaw  Kocher's 
method  will  be  found  the  best.  Whichever  method  be  adopted,  the  sublingual 
gland  should  always  be  removed  either  with  the  tongue  or  by  scissors  after 
the  main  part  of  the  disease  has  been  taken  away,  as  there  are  some  small 
lymphatic  glands  buried  in  its  substance  which  are  often  an  early  seat  of 
secondary  infection. 

Results. — ^The  prognosis  in  cancer  of  the  tongue  is  always  bad.  The 
unfortunate  victim  of  this  most  terrible  disease  is  almost  inevitably  destined 
sooner  or  later  to  fall  a  sacrifice  to  it.  Removal  of  the  diseased  organ  in  part 
or  in  whole  may  relieve  for  a  time,  but  very  rarely  does  more  than  this.  The 
lore  acute  the  cancer,  the  more  rapid  will  be  its  recurrence,  either  locally  or  in 
tn^Iands.  A.  £.  Barker,  who  has  most  carefully  investigated  this  point,  states 
thatVont  of  170  cases  collected  from  various  sources  he  could  only  find  17  in 
which  recurrence  did  not  take  place  under  one  year ;  and  in  the  whole  of  medical 
literature  he  could  meet  with  the  record  of  only  42  cases  in  which  the  patient 
had  remained  free  from  recurrence  for  a  sufficient  length  of  time  to  justify  the 
hope  that  he  was  permanently  relieved  of  the  disease.  One  of  the  most 
successful  cases  on  record  was  operated  on  by  C.  Heath.    The  cancer  was 
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sitnated  near  the  frsenum  adhering  to  the  jaw,  and  extending  upwards  into 
the  substance  of  the  tongue.  The  whole  incisor  portion  of  the  lower  jaw  and 
the  anterior  half  of  the  tongue  with  the  corresponding  part  of  the  floor  of  Uie 
mouth  were  removed  in  one  piece.  The  operation  was  performed  more  than 
ten  years  ago,  and  the  patient  is  still  alive  and  in  good  health. 

The  mortality  directly  due  to  the  operation  is  considerable,  but  not  very  high. 

Barker  has  collected  218  cases  from  various  sources,  and  finds  that  the 
death  rate  is  16*9  per  cent.  It  is  satisfactory^  however,  to  note  that  of  late 
years  it  has  considerably  diminished.  Thus,  at  University  College  Hospital 
88  cases  were  operated  on  between  1871  and  1881,  of  these  10  died ;  2() 
of  these  operations  were  performed  before  1877,  and  of  these  8  died,  while  of 
the  18  since  that  date  only  2  died.  The  diminished  death-rate  seems  to  be 
due  in  part  at  least  to  the  more  successful  prevention  of  decomposition  by  the 
use  of  iodoform.  The  records  of  excision  of  the  tongue  are  so  &r  from 
satisfactory,  that  some  Surgeons  have  doubted  the  propriety  of  performing 
the  operation;  but  when  we  remember  the  terrible  &te  of  the  patient  if 
the  disease  be  allowed  to  run  its  course,  and  that  cases  of  apparent  cure, 
although  exceptional,  are  not  unknown,  it  cannot  be  denied  that  the  opera* 
tion  is  not  only  justifiable  but  advisable.  The  hope  of  improvement  in  the 
results  seems  to  lie  first  in  early  recognition  of  the  disease,  so  that  it  may 
be  removed  before  the  glands  are  affected,  and  secondly,  if  this  period  be 
passed,  in  free  removal  of  the  diseased  organ  with  the  whole  of  the  lymphatic 
glands,  which  receive  lymph  from  it,  if  this  be  possible.  The  fact  that 
epithelioma  seldom  recurs  in  the  viscera  encourages  us  to  attempt  the  removal 
of  the  affected  glands  whenever  their  situation  is  such  that  the  operation  can 
be  safely  undertaken. 

ElFect  of  the  Semoval  of  the  Tongue  on  Speecli. — Although  distinct- 
ness of  articulation  is  necessarily  affected  for  a  time  by  these  operations  on 
the  tongue,  yet  it  is  usually  restored  when  only  the  anterior  third  or  half 
is  removed  ;  the  tissue  of  the  organ  recovering  its  normal  mobility  with 
remarkable  facility,  and  indeed  appearing  to  possess  a  very  consideiuble 
reparative  power,  and  to  be  capable  of  reproduction  to  some  extent.  Even 
after  removal  of  the  whole  of  the  tongue,  the  power  of  deglutition  is 
preserved,  and  that  of  articulation,  although  at  first  somewhat  imperfect, 
eventually  returns,  so  that  the  patient  is  able  to  speak  so  distinctly  that 
strangers  would  not  be  aware  of  the  loss  he  had  sustained.  Amongst  the 
tortures  to  which  Christian  martyrs  were  subjected  in  the  early  ages,  and  the 
punishments  which  have  been  inflicted  on  heretics, ''  cutting  out  the  tongoe" 
was  one  of  the  most  barbarous.  Martyrologists  in  describing  this  horrible 
mutilation  have  remarked  with  wonder,  that,  although  it  was  practised  with 
the  \new  of  depriving  the  sufferers  of  the  power  of  speech,  yet  it  often  fiiiled 
in  its  effect,  and  those  who  had  been  subjected  to  it  were  enabled  to  speak 
afterwards  as  plainly  as  before.  This  they  have  attributed  to  direct  miiacoloas 
intervention.  But,  as  modem  Surgery  has  sliown  that  the  power  of  speech 
returns  equally,  whether  a  cancerous  tongue  have  been  extirpated  by  die  knife 
of  the  Surgeon,  or  a  heretical  tongue  by  that  of  the  executioner,  we  most 
look  upon  the  return  of  speech  rather  as  a  physiological  fiacty  than  as  aminde 
specially  wrought  for  the  benefit  of  those  mutilated  in  and  for  the  propagation 
of  the  true  faith. 

Diseases  of  the  Floor  of  the  Mouth. — Solid  Tunonxe  are  occa* 


CYSTS  IJfT  FLOOR   OF  MOUTH. 


651 


sionally  met  with  in  this  region,  Epithelioma  being  the  most  common.  Adenoma 
also  in  connection  with  the  sahvaiy  glands  may  occur.  NsBvi  also  have  been 
observed  in  this  situation.  These  tumours  require  removal  by  irregular 
operations,  varying  according  to  the  size  and  situation  of  the  growth.  For 
these  proceedings  no  special  directions  can  be  given.  In  removing  such 
tumours  as  these,  when  situated  under  or  by  the  side  of  the  tongue,  the  knife 
must  necessarily  be  used  with  much  caution.  It  must,  however,  be  borne  in 
mind  that,  if  these  growths  cannot  be  reached  from  the  inside  of  the  mouth, 
they  may  be  got  at  by  incision  through  the  mylo-hyoid  region,  where  there 
is  but  a  slight  thickness  of  soft  parts  between  the  surface  and  the  floor  of 
the  month. 

Csrstio  Tomonm  in  the  Floor  of  the  Xouth  may  occur  under  three 
forms  :  1,  Ranula  ;  2,  Congenital  Dermoid  Cyst ;  and  8,  Bursal  Cysts. 

1.  Ranula. — A  globular  swelling,  semi-transparent,  evidently  containing 
fluid,  and  often  attaining 
the  size  of  a  walnut  or  a 
pigeon's  egg,  may  be  situ- 
ated under  the  tongue, 
pushing  this  organ  upwards 
and  backwards,  and  conse- 
quently interfering  with 
deglutition  and  speech 
(Fig.  787).  The  walls  of 
the  cyst  are  usually  thin, 
with  small  vessels  ramify- 
ing on  them ;  its  contents 
are  glairy  and  unlike  saliva. 
This  form  of  ranula  is 
nsnally  said  to  be  a  dilata- 
tion of  Wharton's  duct; 
but  there  is  no  proof  of 
the  disease  being  of  this 
nature,  nor  is  it  very  easy 

to  understand  how  so  small  a  duct  can  be  dilated  to  so  large  a  size  as  is 
occasionally  attained  by  these  tumours,  which  seem,  in  some  cases  at  least, 
rather  to  consist  of  independent  cystic  formations,  such  as  commonly  occur 
in  connection  with  other  secreting  glands,  and  in  other  parts  of  the  mouth. 
And  this  view  of  the  case  is  strengthened  by  the  fact  that  these  globular 
cystic  tumours  containing  glairy  fluid  may  occur  in  the  substance  of  the 
tongue  itself,  fer  away  from  any  salivary  duct. 

Morranfc  Baker,  who  has  investigated  the  connection  between  ranula  and 
the  Whartonian  duct,  finds  that,  in  cases  of  ranula,  Wharton's  duct  is  quite 
free,  without  any  alteration  in  size,  and  that  saliva  may  be  seen  issuing  from 
it.  A  probe  passed  into  the  duct  is  separated  from  the  ranula  by  a  thin 
membranous  wall,  showing  clearly  that  the  duct  and  the  ranula  do  not 
communicate.  I  have,  however,  lately  seen  a  case  in  which  a  ranula  resulted 
from  a  wound  of  the  floor  of  the  mouth,  in  the  situation  of  the  Whartonian 
duct.  The  wound  was  caused  by  the  accidental  slipping  of  a  pair  of  tooth- 
forceps  during  extraction  of  the  first  molar  tooth.  As  the  wound  healed  a 
ranula  formed,  the  contents  of  which  were  thick  and  ropy,  like  the  natural 


Fig.  737.— lunula:  Introduction  of  Seton. 
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secretion  of  the  submaxillary  gland.  It  ultimately  reached  the  size  of  a 
plover^s  ^^g.  That  this  tumour  was  formed  by  an  accumulation  of  the 
secretion  of  the  submaxillary  gland,  there  can  be  no  doubt ;  but  it  is  quite 
possible  that  the  collection  formed  in  the  submucous  tissue,  and  that  it  was 
not  enclosed  in  an  actual  dilatation  of  the  Whartonian  duct. 

The  Treabnent  of  this  form  of  ranula  consists  either  in  passing  a  seton 
through  its  walls,  so  that  contraction  may  take  place  on  this  (Fig.  737)  ;  or 
else  in  the  excision  of  a  large  portion  of  the  anterior  wall  of  the  cyst,  the 
remainder  contracting,  until  it  at  last  becomes  obliterated. 

2.  The  Congenital  Ilermoid  Csrst. — This  rare  form  of  cyst  is  met  with 
in  the  middle  line.  It  most  commonly  forms  a  swelling,  projecting  into  the 
month  beneath  the  tongue,  and  also  appearing  on  the  neck.  In  a  case  of  this 
kind  under  my  care,  the  contents  closely  resembled  cream-cheese  in  appear- 
ance, and  were  composed  of  epithelial  scales  and  &tty  matter  (see  also  Yol.  I., 
p.  974).  These  cysts  may  be  dissected  out  from  the  mouth  or  by  an  external 
incision  in  the  middle  line  between  the  chin  and  the  hyoid  bone.  The  opera- 
tion is  troublesome  and  may  be  accompanied  by  free  bleeding. 

3.  Bursal  Cyst. — This  is  believed  to  arise  from  enlargement  of  the  bnrea 
above  the  hyoid  bone  between  the  genio-hyoidei  and  genio-hyo-glossi.  It 
projects  usually  more  distinctly  in  the  neck  than  into  the  mouth,  and  thus 
forms  a  large  tumour,  soft  or  elastic,  and  semi-fluctuating,  occupying,  perhaps, 
all  the  space  between  the  symphysis  and  the  hyoid  bone.  It  may  attain  the 
size  of  an  orange.  The  tumour  is  best  treated  by  making  a  free  incision 
into  it,  from  the  mouth  if  possible,  and  wiping  out  the  cavity  with  chloride 
of  zinc  (gr.  40  to  3j.  of  water),  after  which  a  drainage-tube  may  be  inserted. 
If  the  tumour  is  more  superficial  externally  the  same  treatment  may  be  canied 
out  from  the  outside.  It  is  not  possible  in  most  cases  to  dissect  the  cyst  oat« 
as  its  wall  is  thin  and  its  connections  deep  and  important. 

Salivary  Calculi  are  occasionally  met  with  in  connection  with  the  sub- 
lingual, submaxillary,  and  parotid  glands.  They  are  most  common  in  the 
sublingual  gland,  and  will  then  be  found  to  be  situated  in  the  Whartonian 
duct.  From  this  situation  I  have  two  or  three  times  removed  them.  Gross 
mentions  a  case  of  calculus  in  the  duct  of  the  submaxillary  gland.  Wherever 
occurring,  they  obstruct  the  duct  and  produce  retention  of  saliva  in  it. 
Hence,  when  the  salivary  glands  become  actively  secreting,  as  at  mealtimes, 
the  calculus,  by  preventing  the  escape  of  the  salivary  fluid,  caaseB  dis- 
tension of  the  gland,  with  pain  and  tenderness,  rendering  mastication 
difficult. 

The  Treatment  is  simple.  It  consists  in  dividing  the  mucous  membrane 
over  the  calculus  and  then  extracting  it  with  forceps.  The  largest  which  I 
have  removed  was  of  the  size  of  a  small  damson-stone ;  it  was  loose  in 
Wharton's  duct. 


PX8SA8XS    OV    VHX    FAXiATZ,    XrVUZiA,    AND    TOVSZLS. 

Hard  Palate. — The  hard  palate  is  liable  to  necrosis^  usually  the  result  of 
syphilis  or  scrofula,  but  occasionally  arising  from  a  subperiosteal  abeceas, 
starting  from  a  diseased  tooth.  These  conditions  have  already  been  sufficiently 
described  in  the  chapter  on  Diseases  of  the  Jaws.  Epithelioma  is  occasionally 
met  with  affecting  the  hard  palate,  but  it  is  far  from  common.    Enchondroma^ 
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Fibroma^  and  various  forms  of  Sarcoma  have  also  been  met  with  in  this 
region. 

Soft  Palate. — The  most  common  disease  of  the  soft  palate  is  syphiliiic 
ulceration  (Vol.  I.,  p.  1112).  Epithelioma  is  occasionallj  met  with  in  this 
part,  bnt  more  commonly  the  palate  is  affected  by  extension  from  the  pillar  of 
the  firnces  or  the  root  of  the  tongue.  Adenoma  is  perhaps  the  most  common 
tumour  in  this  region.  It  is  hard,  smooth,  painless,  and  being  encapsuled,  is 
readily  shelled  out  from  a  single  incision.  A  few  years  ago,  C.  Heath  success- 
fully removed  a  tumour  of  this  kind  measuring  about  one  inch  and  a  half  in 
diameter. 

Uvula. — Elongation  of  the  Uvula. — ^The  uvula  occasionally  becoming 
elongated  and  hanging  down  into  the  pharynx,  so  as  to  touch  the  epiglottis 
and  sensitive  mucous  membrane  in  its  neighbourhood,  gives 
rise  to  great  irritation  of  the  fauces,  and  to  a  tickling  or 
spasmodic  cough,  which  can  be  cured  only  by  removing  the 
pendulous  body.  This  little  operation  may  be  readily  done 
by  seizing  the  end  of  the  uvula  with  a  pair  of  polypus- 
forceps,  and  snipping  it  across  near  the  root  with  a  long  pair 
of  scissors.  It  is  better  not  to  remove  the  whole  of  the 
Qvula.  If  this  be  done,  throat-irritation  is  apt  to  continue. 
I  have  been  most  satisfied  with  the  result  of  those  cases,  in 
which  a  stump  from  a  quarter  to  the  third  of  an  inch  in 
length  has  been  left.  For  some  years  I  have  been  in  the 
habit  of  using  a  pair  of  "  vulsellum-scissors "  (Pig.  788), 
by  which  the  uvula  is  cut  off  at  the  same  moment  that  it  is 
seized,  thus  rendering  the  operation  easier  and  less  irritating 
to  the  patient.  A  very  ingenious  American  instrument,  con- 
gisting  of  a  pair  of  forceps  and  scissors  combined,  may  be 
employed  with  the  same  view ;  by  closing  the  handles  of 
this  instrument  the  uvula  is  first  seized,  and  is  then  immediately  cut  across 
(Fig.  739). 

Tonsils. — Tonsillitis  or  Quinsy. — The  tonsils  are  not  unfrequently  the 
scat  of  disease,  becoming  inflamed  or  permanently  enlarged.    When  inflamed. 


Flg.7S8.— VnlsellQin- 
Scissors. 


Rg.  739.— Forceps-Scissors. 


they  become  swollen  and  red,  with  much  pain  in  the  side  of  the  neck  and  ear, 
increased  by  any  attempt  at  swallowing ;  there  is  usually  rather  a  profuse 
secretion  of  saliva,  and  a  good  deal  of  swelling  under  the  angles  of  the  jaws  ; 
the  tongue  is  much  coated  with  thick  pasty  mucus,  and  the  voice  is  thick  and 
nasal.    The  disease  comes  on  suddenly,  often  accompanied  by  high  fever, 
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chills,  and  occaBionallj  even  delirium.  The  thermometer  frequently  rises  to 
105°,  or  even  higher.  In  some  cases,  a  trace  of  albumen  may  be  found  in  the 
urine.  Tonsillitis  is  often  caused  by  exposure  to  impure  air,  such  as  results 
from  the  escape  of  sewer-gas  into  a  house,  and  it  is  not  uncommon  amongst 
the  residents  in  hospitals.  It  may  be  mistaken  for  diphtheria,  scarlet  fever,  or 
erysipelas  of  the  fauces.  From  diphtheria  it  is  distinguished  by  the  absence 
of  exudation.  The  mucous  secretion  from  the  tonsil  may  somewhat  resemble 
diphtheritic  exudation,  but  it  is  readily  distinguished  by  its  want  of  adherence, 
as  it  is  easily  removed  with  a  cameFs-hair  pencil.  From  scarlet  fever,  ton- 
sillitis is  distinguished  by  the  absence  of  the  red  tongue,  and  by  the  redness  of 
the  throat  being  purple  in  tint,  and  limited  to  the  tonsils  and  their  immediate 
neighbourhood,  and  later  on  by  the  absence  of  rash.  From  erysipelas  of  the 
fauces  it  is  more  difficult  to  distinguish,  but  it  will  usually  be  found  that  the 
redness  ia  darker  in  tint  and  less  diffused  than  in  erysipelas,  and  there  is  less 
oedematous  swelling,  and  no  tendency  to  the  supervention  of  dyspnoea  from 
oedema  glottidis.  There  is  also  less  glandular  enlargement  at  the  angle  of  the 
jaw. 

The  Treatment  should  always  be  commenced  by  a  good  purge ;  a  calomel 
and  colocynth  pill  will  be  found  most  efficacious  if  it  can  be  taken.  This 
is  followed  by  the  application  of  fomentations,  the  inhalation  of  the  steam  of 
hot  water,  and  low  diet,  which  need  scarcely  be  enforced,  on  account  of  the 
difficulty  and  pain  in  swallowing.  If  the  mouth  can  be  opened,  much  relief 
may  be  given  by  scarifying  the  tonsils  with  a  probe-pointed  bistoury  ;  and,  if 
abscess  form,  it  should  be  opened  early  with  a  gum-lancet.  The  inhalation  of 
the  steam  from  a  pint  of  boiling  water,  to  which  has  been  added  a  teaspoonf al 
of  creasote  or  carbolic  acid,  will  often  give  much  comfort  by  allaying  the  foetor 
of  the  breath. 

SnlargeniMLt  of  the  Tonsils. — There  are  two  distinct  forms  of  chronic 
enlargement  of  the  tonsils.  In  one,  these  organs  become  increased  in  size  in 
otherwise  healthy  children  in  consequence  of  repeated  attacks  of  injlammation^ 
and  more  especially  of  diphtheria,  scarlet  fever,  and  measles.  In  the  second 
form,  the  enlargement  is  due  to  a  true  hypertrophy  of  the  normal  structures  of 
the  tonsil.  The  lymphatic  follicles  are  enlarged  and  increased  in  number, 
and  the  connective  tissue  between  them  is  more  abundant  and  denser  than 
natural.  The  crypts  are  deepened  and  are  filled  with  an  abundant  mucous 
secretion.  In  rare  cases,  calcareous  concretions  may  be  found  in  the  dilated 
crypts.  This  form  of  enlargement  may  be  complicated  by  the  effects  of 
repeated  attacks  of  inflammation. 

When  the  tonsils  are  chronically  enlarged,  one  usually  suffers  to  a  somewhat 
greater  extent  than  the  other.  The  condition  is  obvious  on  opening  the 
mouth  and  depressing  the  tongue  so  as  to  expose  the  fauces  fairly,  and  cannot 
be  mistaken  for  any  other  morbid  state. 

In  chronic  inflammatory  enlargement  the  tonsils  are  red,  congested,  and  very 
liable,  under  the  influence  of  slight  causes,  to  violent  attacks  of  acute  inflam- 
mation \rith  ulceration  or  abscess. 

In  chrotiic  hypertrophy  the  tonsil  presents  different  characters ;  it  is  large, 
rather  pale,  hard,  smooth,  and  semi-elastic.  This  disease  is  one  which  occurs 
in  children  and  young  persons  who  have  a  general  tendency  to  stromons 
affections  of  the  mucous  membranes.  ^lost  commonly  it  develops  without  any 
assignable  or  external  cause,  usually  conmienciug  at  five  or  six  years  of  age,  and 
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gradnally  increasing  np  to  pubertj,  a  period  when  the  functional  activity  of  these 
glands  is  greatest,  and  when  they  are  most  exposed  to  irritation  from  zymotic 
diseases,  especially  scarlatina  and  measles  When  once  the  tonsils  have 
enlargt^,  they  become  a  source  of  great  inconvGnienee  and  of  even  serious 
derangement  of  health.  The  child  is  liable  to  attacks  of  inflammation  of  the 
throat,  the  tonsils  then  becoming  congested,  greatly  sivollcn,  and  readily 
running  into  ulceration  or  suppuration.     In  consequence  of  these  repeated 
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attacks  of  inflammation,  the  enlargement  of  the  tonsils  increases,  they  become 
indurated,  mgged-looking,  and  nodulated,  projecting  far  forwards  into  the 
fauces,  and  sometimes  even  toncbtng  each  other  below  the  umla.  Respiration, 
srticnlation,  and  deglutition  arc  now  seriously  interfered  with.  The  mncous 
memlHBnes  of  the  nose  and  eyes  are  often  chronically  congested,  and  there 
is  an  increased  secretion,  fVom  the  l>ack  of  the  throat  and  nose,  of  thick, 
tenacions,  unhealthy,  or  fetid  mucus,  the  swallowing  of  which  is  deleterions. 
The  child  cannot  sleep  without  snoring,  aud  ia  apt  to  start  np  with  a  feeling 
of  suGTocatiou  ;  the  voice  becomes  thick  and  husky  ;  the  sense  of  bearing  is 
blnnted ;  and,  partly  from  the  incipient  deafness,  partly  from  the  difficulty 
of  breathing,  causing  the  child  to  keep  its  mouth  luilf  open,  the  countenance 
%  a  peculiar  vacant,    semi-idiotic   expression,  which  is  very  charac- 
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teristic  of  the  advanced  stages  of  the  disease.  The  most  serious  effect  is  the 
impediment  to  inspiration,  which  in  the  more  chronic  and  seveie  forms  of 
enlarged  tonsils  will  go  to  such  an  extent  as  to  prevent  the  full  inflation  of 
the  lungs,  and  thus  occasion  a  peimanent  flattening  and  contraction  of  the 
chest,  imperfect  aeration  of  the  blood,  and  an  interference  with  general 
nutrition. 

The  Treatment  of  chronic  enlargement  of  the  tonsils  will  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  hypertrophy  and  indura- 
tion  of  these  organs.  In  the  earlier  and  slighter  forms  of  the  disease,  the 
enlargement  of  the  tonsils  may  gradually  subside  as  the  child  grows  older  and 
stronger ;  and  it  is  well  not  to  be  in  too  great  a  hurry  to  excise  the  tonsils  in 
young  children,  but  rather  to  adopt  a  course  of  constitutional  treatment  with 
the  view  to  the  improvement  of  the  general  health,  by  means  that  are  ordi- 
narily had  recourse  to  in  the  management  of  struma.  The  internal  use  of 
iron,  and  the  local  application  of  the  tincture  of  iodine,  of  nitrate  of  silver,  or 
of  burnt  alum,  are  occasionally  serviceable.  In  the  majority  of  instances, 
however,  the  disease  will  not  be  materially  influenced  by  any  therapeutic  means 
that  may  be  adopted  :  and  as  the  enlargement,  continuing  or  increasing,  gives 
rise  to  cQflSculty  in  respiration,  and  thus  interferes  with  the  due  arterialization 
of  the  blood  in  the  lungs,  and  impairs  the  child^s  speech,  it  becomes  necessary 


Fig.  743.~Bemoval  of  Right  Tonsil  with  left  hand. 

to  remove  that  portion  of  the  growth  which  projects  beyond  the  arches  of  the 
palate.  This  may  best  be  done  by  the  ordinary  tonsil-guillotine.  The  ring 
of  the  instrument  being  passed  over  the  tumour,  the  cutting  blade  is  pushed 
forwards,  and  thus  a  slice  of  the  projecting  pert  of  the  growth  is  removed.  In 
some  cases  difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the  ring 
of  the  instrument ;  this  may  be  obviated  by  drawing  it  through  with  a  vul- 
sellnm  or  double  hook,  and  indeed,  in  some  of  the  machines  sold  for  the  pur- 
pose, a  double  hook  is  attached,  which,  being  fixed  into  the  tonsil,  draws  it 
forwards  before  it  is  sliced  off  (Figs.  740 — 742).  In  performing  this  operation 
it  is  best  for  the  Surgeon  to  stand  behind  the  patient,  more  particularly  in 
excising  the  right  tonsil,  as  he  can  thus  look  better  into  the  mouth  and  have 
more  command  over  the  head ;  or  he  may  stand  in  front,  and  use  the  left 
hand  for  the  right  tonsil,  and  vice  versA  (Fig.  743).  Should  a  guillotine  not 
be  at  hand,  the  tonsil  may  be  removed  by  seizing  it  with  a  vulsellam,  drawing 
it  forwards,  and  then  taking  off  a  slice  with  a  probe-pointed  bistoury,  the  base 
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of  the  blade  of  which  should  be  wrapped  round  with  a  piece  of  plaster,  to 
prevent  its  wounding  the  tongue.  In  excising  the  tonsil  in  this  way,  care  must 
be  taken  to  cut  from  below  upwards  and  inwards  towards  the  mesial  line,  and  on 
no  account  to  turn  the  edge  of  the  knife  outwards,  lest  the  internal  carotid 
artery  be  endangered.  The  haemorrhage  that  follows  this  operation  is  usually 
very  trifling ;  but  it  may  be  suflSciently  abundant  to  endanger  the  patient's 
life.  In  such  cases,  ice  and  gallic  acid  will  usually  arrest  the  bleeding.  In 
one  case,  I  found  a  gargle  of  spirits  of  turpentine  suspended  in  mucilage  eflTec- 
tual  after  all  other  means  had  failed. 

It  has  been  stated  by  some  that  excision  of  the  tonsil  is  liable  to  be 
followed  by  want  of  development  of  the  testes.  This  I  have  never  observed. 
But  it  is  possible  that  enlargement  of  the  tonsils  to  such  an  extent  as  to  impede 
respiration,  and  consequently  to  interfere  with  nutrition,  may  lessen  the  due 
development  of  the  generative  or  any  other  organs  of  the  body. 

MftUgnant  Tumours  of  the  Tonsil  are  occasionally  met  with,  but  are 
not  common.  The  tonsil  readily  becomes  implicated  in  epithelioma  springing 
from  the  pillars  of  the  fauces  or  the  root  of  the  tongue,  but  is  very  rarely  the 
primary  seat  of  the  disease.  Most  of  the  primary  tumours  of  the  tonsil  have 
been  described  as  scirrhous  or  encephaloid,  but  it  is  doubtful  whether  true 
scirrhus  ever  commences  in  this  situation.  The  soft "  encephaloid  "  tumours 
appear  to  have  been  in  most  cases  lymphomata  or  lympho-sarcomata.  In 
malignant  growths  in  this  region  the  disease  speedily  extends  to  the  pillars  of 
the  fences,  the  pharynx,  and  onwards  to  the  floor  of  the  mouth,  the  glands 
under  the  angle  become  implicated,  extensive  infiltration  of  a  brawny  character 
takes  place  in  and  around  them,  the  swallowing  becomes  extremely  painful 
and  difficult,  respiration  is  impeded,  the  pharynx  and  palate  become  congested 
and  loaded  with  viscid  mucus,  and  the  patient  eventually  dies  in  a  distressing 
manner,  partly  from  starvation,  partly  from  constitutional  contamination. 

Surgery  as  a  rule  ofiers  the  means  only  of  relief  in  these  sad  cases.  In  one 
case  of  a  soft  malignant  tumour  of  the  tonsil,  which  was  under  my  care, 
I  obtained  some  temporary  advantage  by  removing  portions  of  the  soft  pro- 
jecting and  very  vascular  growth  by  means  of  the  6craseur.  Should  the 
tumour  be  so  situated  that  there  seems  a  possibility  of  removing  it,  it  may  bo 
brought  more  fully  within  reach  by  dividing  the  cheek,  as  in  the  buccal 
operation  for  removal  of  the  tongue.  Foulis  recommends  an  incision  from 
the  angle  of  the  mouth  to  the  angle  of  the  jaw,  division  of  the  bone  with  a 
saw,  and  wide  separation  of  the  two  parts  by  which  the  tonsil  is  very  com- 
pletely exposed.  Operations  in  this  region  are  best  carried  out  with  Paquelin's 
hot  knife.  The  results  of  attempts  of  this  kind,  although  not  very  encouraging; 
have  been  sufficient  to  show  that  it  is  possible  to  remove  the  tonsil  with  the 
pillars  of  the  fauces  and  the  neighbouring  parts  of  the  tongue  and  soft  palate 
without  fatal  consequences  ensuing.  It  is  probable  therefore  that  if  performed 
sufficiently  early  much  benefit  might  follow  operations  in  well-selected  cases. 

DI8XASX8    or    THX    FHABTNX 

fllTphilitio  Affectioiui  of  the  Pharynx  have  been  already  described 
(Vol.  I.,  p.  1112).  The  consequences  of  extensive  syphilitic  ulceration  may 
however  be  alluded  to  here,  as  they  occasionally  call  for  surgical  interference. 
As  the  ulcers  heal  the  pharynx  may  contract  so  that  deglutition  becomes 
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difficult,  fluids  only  being  able  to  pass.  In  such  cases  some  relief  may 
occasionally  be  given  by  careful  division  of  some  of  the  tight  cicatricial  bands 
which  narrow  the  fauces,  followed  by  the  passage  of  bougies.  Sometimes  the 
soft  palate  becomes  adherent  to  the  posterior  wall  of  the  pharynx,  completely 
shutting  off  the  nasal  cavity.  For  this  condition  nothing  can  be  done,  as  it 
is  impossible  to  set  the  soft  palate  free,  and  an  opening  through  it  would  only 
add  to  the  patient's  discomfort. 

Ezysipelatoiui  Fharyngitis  is  occasionally  met  with,  accompanied  by 
grave  constitutional  disturbance  ;  it  is  best  treated  by  the  application  of  a 
strong  solution  of  nitrate  of  silver,  the  use  of  emollient  gargles,  and  the 
internal  administration  of  ammonia,  with  bark,  stimulants,  and  support.  If 
it  have  a  tendency  to  run  to  sloughing,  the  internal  administration  of  the 
mineral  acids,  with  bark  and  stimulants,  the  nitrate  of  silver  lotion,  and 
chlorinated  gargles,  are  useful.  Sometimes  abscess  forms  in  the  substance  of 
the  velum,  and  then  requires  to  be  opened  with  a  narrow-bladed  bistoury. 

▲bsoeu  occasionally  forms  in  the  areolar  tissue  behind  the  pharynx, 
between  the  vertebral  column  and  its  posterior  wall,  which  is  consequently 
pushed  forward  so  as  to  occlude  the  posterior  nares,  giving  rise  to  a  peculiar 
nasal  intonation  of  voice,  if  the  abscess  be  situated  high ;  if  low  down,  the 
consequences  are  more  serious,  as  it  may  interfere  with  respiration  by  presBing 


Fig.  744.— Pharywgotonie. 

upon  the  upper  part  of  the  larynx.  This  kind  of  abscess  is  often  connected 
with  disease  of  the  bones  at  the  base  of  the  skull,  or  of  the  upper  cervical 
vertebrae.  In  many  cases,  if  left  to  itself,  it  would  burst  through  the  mucoiis 
membrane  into  the  mouth  ;  but  in  others  it  comes  forwards  under  the  stcmo- 
mastoid  muscles  into  the  fore  part  of  the  neck.  By  exploring  the  phairnx 
with  the  finger,  which  may  readily  be  done,  tension  and  fluctuation  through 
its  posterior  wall  may  easily  be  made  out. 

In  these  cases  the  Treatment  consists  simply  in  letting  out  the  matter  by 
puncturing  the  tense  membrane  covering  it.  This  may  be  done  by  means  of 
a  sharp  pointed  bistoury  properly  protected,  the  ordinary  abscess-knife,  or  a 
pharyngotome  (Fig.  744).  The  pus  let  out  is  usually  offensive,  even  though 
the  bones  be  not  affected.  If  there  is  reason  to  believe  the  abscess  is  connected 
with  disease  of  the  cervical  spine  an  attempt  should  be  made  to  open  it  exter- 
nally, as  described  in  the  Chapter  on  Diseases  of  the  Spine  (p.  434). 

Tmnonrs  are  occasionally  met  with  in  the  postpharyngeal  areolar  tissue, 
giving  rise  to  the  same  swelling,  difficulty  in  respiration  and  deglutition,  and 
lateral  projection,  as  occur  in  abscess  of  this  region.  These  growths  are  mostly 
malignant,  and  sjxjedily  prove  fatal.  Polypi  in  the  pharynx  usually  come  down 
from  the  nasal  cavities,  but  sometimes  spring  from  the  inside  of  this  canal  on 
one  or  other  of  its  margins.  They  are  usually,  when  truly  pharyngeal,  of  a 
malignant  character,  and  grow  with  great  rapidity.  The  uses  of  the  part  are 
necessarily  interfered  with,  and  death  may  eventually  result  from  oltstruction 
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to  deglatition  and  respiration.  The  so-called  fibrous  polypus  projecting  from 
the  base  of  the  skull  into  the  pharynx  has  been  already  described,  p.  551. 
Epithelioma  of  the  pharynx  has  occasionally  been  met  with  (Fig.  745).  This 
form  of  the  disease,  which  is  of  rare  occurrence,  does  not  differ  from  similar 
growths  elsewhere. 

BTRICTUBa    OF    THB    OfiSOFHAaua 

All  diseases  of  the  oesophagus  have  a  tendency  to  constrict  and  eventually 
to  occlude  its  passage,  and  hence  are  commonly  described  as  Strictnres  of 
it.  In  some  instances,  the  constriction  of  the  oesophagus  may  be  of  a  purely 
nervous  or  spasmodic  character ;  but  in  the  majority  of  instances  it  is  the 
result  either  of  fibrous  or  of  cancerous  infiltration  of  the  walls  of  the 
canal,  and  is  then  termed  organic  stricture.  The  simple  non-malignant  or 
fibrous  stricture  is  in  most  instances  eventually  the  seat  of  an  epithelioma, 
and  hence  appears  to  be  more  rare  than  iu  reality  it  is,  as  it  is  seldom  met 
with  after  death  in  its  simple  form.  Scirrhous  cancer  may  implicate  the 
oesophagus  as  it  enters  the  stomach,  and  sarcomatous  growths  of  vaiious  kinds 
may  arise  in  its  neighbourhood  and  involve  its  coats. 

The  great  feature  of  oesophageal  stricture  is  difficulty  of  deglutition ;  but 
dysphagia  may  arise  from  many  causes  besides  oesophageal  stricture.  Hence 
its  diagnosis  is  in  the  highest  degree  important. 

Conditions  producing  Dysphagia  independently  op  Stricture. — 
There  are  at  least  eight  different  conditions  met  with  in  the  neck  and  chest 
capable  of  giving  rise  to  dysphagia  by  compressing  the  oesophagus,  indepen- 
dently of  any  stricture  of  that  canal. 

1.  Tnuovrs  eoxmeeted  with  tlie  Phaxynx. — Putting  out  of  considera- 
tion tnmours  of  the  tonsils,  which  would  always  be  readily  discovered,  ^^^u« 
of  the  pharynx  may  hang  down  and  offer  obstructions  to  the  passage  of  food. 
In  all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly 
rare)  the  nature,  connections,  &c.,  of  the  growth  may  be  made  out  by  drawing 
the  tongue  well  forward,  keeping  it  fixed  with  the  tongue-spatula,  and  passing 
the  finger  well  down  behind  the  root  of  the  organ  ;  the  pharynx  can  thus 
be  explored,  even  below  the  root  of  the  epiglottis,  without  much  difficulty. 
Abscess  may  exist  between  the  posterior  wall  of  the  pharynx  and  the  spine, 
possibly  arising  from  caries  of  the  cervical  vertebrae ;  or  a  postpharyngeal 
tumour  J  as,  for  instance,  a  sarcomatous  growth,  may  be  developed  from  the 
bodies  of  the  vertebra,  and  push  the  pharynx  forwards.  The  eye  is  often 
deceived  in  these  cases,  failing  to  detect  the  existence  of  an  enlargement  at  the 
back  of  the  pharynx ;  but  the  finger  readily  recognizes  it.  In  the  case  of 
absoess  there  is  fluctuation,  and  the  dysphagia  will  be  removed  by  opening  the 
abscess  and  letting  out  the  contents  ;  and  the  solid,  or  semi-solid  and  soft,  or 
other  feel  of  a  tumour  in  this  situation  will  lead  to  a  very  probable  guess  as  to 
its  nature. 

2.  Merliid  Oonditioiui  of  the  laaejwK. — Gildcma  about  the  back  of  the 

epiglottis,  or  chronic  oedema,  ulceration,  and  thickening  of  the  mucous 

membrane  there,  dependent  upon  syphilis  or  tubercle  or  oedema  about  the 

rima  glottidis,  may  give  rise  to  a  tendency  for  liqnids  to  pass  into  the  air- 

paasages,  and  thus  occasion  a  serious  impediment  in  swallowing,  the  difficulty 

being  attended  with  a  feeling  of  spasm  and  suffocation.    By  passing  the  finger 

down  behind  the  root  of  the  tongue,  the  state  of  parts  can  sometimes  be  felt, 
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and  the  actual  condition  can  be  readily  ascertained  by  the  use  of  the  larync^o- 
scope  ;  but  the  combination  of  dysphagia  with  a  suffocative  Ht,  and  these 
probably  associated  with  laryngeal  oongh,  are  the  chief  points  to  l^e  attended 
to  in  the  diagnosis. 

8.  Tamovn  in  the  Veek  outside  the  IBsophagae. — Enlarged  glands 
or  a  carotid  aneurism,  developing  posteriorly,  as  has  been  known  to  occur 
with  the  internal  carotid  artery  ;  or  a  tumour  connected  with  the  thyroid  body, 
tightly  bound  down  by  the  stemo-mastoid  muscles  and  cervical  fascia,  may,  by 
pressing  on  the  oesophagus,  give  rise  to  dysphagia.  In  all  cases  where  that 
symptom  is  complained  of,  the  neck  should  be  examined  carefully  for  tumoars, 
which  will  generally  be  very  readily  detected,  especially  where  the  difficulty 
has  existed  for  some  time,  and  the  person  has  become  much  emaciated  from 
deficient  nourishment. 

4.  Anevzism  of  the  Znnomiiiate  Artery. — When  this  disease  has  risen 
into  the  root  of  the  neck  it  is  easily  recognizable ;  but  in  certain  cases  it  develops 
first  in  a  direction  backwards,  and  then  one  of  the  earlier  symptoms  is 
dysphagia.  Indeed,  the  patient  may  sufier  but  little  from  any  other  symptom, 
and  may  apply  to  the  Surgeon  for  relief  from  it  alone,  quite  nnconscioofl  of 
the  existence  of  any  serious  disease.  The  diagnosis  will  be  effected  by  careful 
attention  to  the  symptoms  described  at  pp.  IGl — 163,  vol.  II.  In  such  a  case, 
much  danger  might  Ixi  incurred  by  at  once  putting  an  instrument  into  the 
oesophagus,  under  the  impression  that  stricture  existed  ;  for  the  point  of  the 
bougie,  or  whatever  instrument  might  be  used,  might  perforate  the  sac  of  the 
aneurism,  and  so  give  rise  to  instant  death. 

5.  Anenrimi  of  the  Aorta*  whether  of  the  fusiform  or  the  saccalateJ 
variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet. 
In  this  case,  also,  there  is  great  danger  of  the  aneurismal  sac  l)eing  pierced  br 
an  instrument  passed  down  for  the  purpose  of  ascertaining  the  existence  of 
stricture.  The  presence  of  the  symptoms  of  intrathoracic  aneurism,  describeii 
at  pp.  153 — 157,  vol.  II.,  will  determine  the  diagnosis. 

6.  Zntrathoraeio  Tnmonrtiy  such  as  enlarged  bronchial  glands,  sarco* 
matous  and  other  growths,  developed  from  the  thoracic  spine  into  the  posterior 
mediastinum,  may  compress  the  oesophagus.  In  such  cases  the  diagnosis  is 
very  difficult.  It  is  difficult  enough  to  determine  the  existence  of  a  tumour, 
but  still  more  so  to  distinguish  it  from  an  aneurism  undergoing  consolidation : 
but  dufaiess  on  percussion,  and  dyspncea  with  dysphagia,  together  with  fixed 
pain  in  or  to  one  side  of  the  spine,  with  neuralgia  down  the  arms  or  np  the 
side  of  the  head,  and  a  varicose  condition  of  the  superficial  veins  of  the  chest, 
are  the  signs  on  which  we  place  our  chief  reliance  in  diagnosing  the  exist- 
ence of  a  tumour.  Indeed,  in  the  diagnosis  of  aneurism  of  the  aorta 
and  of  mediastinal  tumour,  I  look  upon  the  combination  of  dyspnoea  witii 
dysphagia,  and  fixed  wearing  pain  between  the  shoulders,  as  of  the  greater* 
importance. 

7.  Dislocation  of  the  Btemal  Sad  of  the  ClaTlole  Backwards. 
whether  merely  a  simple  dislocation,  or  produced  in  consequence  of  exceflsivi- 
curvature  of  the  spine,  may  give  rise  to  difficulty  of  deglutition.  Of  the  latter 
kind  there  is  at  least  one  case  on  record,  which  is  narrated  by  Sir  Astley 
Cooper,  in  which  the  sternal  end  of  the  clavicle  by  it«  pressure  so  obatmctcd 
the  passage  of  food,  that  the  patient  was  brought  into  a  condition  of  extreme 
danger.    The  Surgeon,  under  whose  care  the  patient  was,  very  skilfully  and 
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creditably  sawed  through  and  detached  the  sternal  end  of  the  clavicle, 
and  thus  relicTed  his  patient  from  the  imminent  danger  in  which  she  was 
placed. 

8.  Impaction  of  a  Foreign  Body  in  the  Onllet. — If  a  man  swallow  such 
a  thing  as  a  piece  of  mutton-bone,  or  the  settings  of  artificial  teeth,  it  generally 
lies  across  the  gullet  in  such,  a  manner  as  to  be  easily  felt  by  the  Surgeon  on 
passing  a  probang  ;  but  there  are  other  cases  in  which  a  foreign  body  becomes 
so  lodged  in  the  canal  as  to  escape  detection  and  removal.  Some  years  ago  I 
was  requested  to  see  a  patient  who  was  said  to  have  swallowed  a  piece  of  gutta- 
percha. He  had,  it  appeared,  in  consequence  of  having  lost  several  teeth, 
endeavoured  to  construct  an  artificial  masticatory  apparatus  for  himself,  which 
had  become  loose,  and  he  had  accidentally  swallowed  it.  A  few  days  after- 
wards, finding  that  deglutition  continued  difficult,  he  consulted  a  very  able 
Surgeon,  who  carefully  examined  him  ;  but,  not  detecting  any  foreign  body, 
he  considered  that  the  piece  of  gutta-percha  had  passed  into  the  stomach,  and 
that  the  oesophagus  had  been  scraped  by  it  in  its  passage  down.  Inability 
to  swallow  solids  came  on.  I  saw  him  six  months .  afterwards.  The  question 
then  was,  whether  the  foreign  body  was  still  impacted  in  the  oesophagus,  or 
whether  the  symptoms  arose  from  damage  inflicted  on  that  tube.  I  examined 
the  oesophagus  most  carefully,  but  failed,  as  other  Surgeons  had  pre\iously 
done,  to  discover  the  existence  of  any  foreign  body.  I  thought  that  the 
oesophagus  had  been  injured  in  some  way,  smd  that  probably  epithelioma  was 
developing,  and  would,  sooner  or  later,  prove  fatal.  One  day,  while  at 
dinner,  the  patient  suddenly  vomited  a  large  quantity  of  blood,  and  fell  down 
dead.  On  examination  after  death,  we  found  that  the  piece  of  gutta-percha 
had  formed  for  itself  a  bed  in  the  wall  of  the  oesophagus,  lying  parallel  with 
the  inside  of  the  tube,  and  that  the  ulceration  of  the  mucous  membrane  caused 
by  its  presence  had  opened  some  oesophageal  vessel — which,  we  could  not 
ascertain  (it  was  not,  however,  either  the  carotid  artery  or  the  jugular  vein) — 
thus  giving  rise  to  the  copious  and  sudden  hsemorrhage  which  had  caused 
the  patient's  death.  The  surface  of  the  gutta-percha  which  looked  into 
the  oesophagus,  being  constantly  covered  and  smoothed  over  by  mucus,  and 
being  protected,  as  it  were,  by  a  rim  of  swollen  mucous  membrane  all 
around  it,  had  allowed  the  probang  to  pass  easily  without  its  presence  being 
detected. 

These,  so  far  as  my  exi^erience  goes,  are  the  eight  conditions  which  are  likely 
to  simulate  stricture  of  the  oesophagus ;  and  such  are  the  points  to  be  attended 
to  in  the  diagnosis  of  these  affections  from  each  other.  With  regard  to  the 
diagnosis  of  stricture  from  these  conditions,  the  process  is  rather  a  negative 
than  an  affirmative  one,  proving  the  absence  of  tumour,  aneurism,  &c.  The 
conclusion  that  the  difficulty  of  deglutition  can  arise  from  no  other  cause  than 
stricture  is  arrived  at  by  a  process  of  exclusion :  and  the  situation  and  extent 
of  the  stricture  are  ascertained  by  exploration  with  a  gum-elastic  catheter  or 
bougie. 

Forms  of  Stricture. — There  are  three  forms  of  this  affection  which  it  is 
necessary  to  distinguish  from  each  other,  inasmuch  as  they  differ  greatly  in  the 
mode  of  treatment,  and  in  the  ultimate  result.  These  are — 1.  Hysterical  or 
Spasmodic  Stricture  ;  2.  Fibrous  Stricture  ;  8.  Cancerous  Stricture. 

1.  Hjstwical  or  Spasmodio  Striotnro  is  met  with  chiefly  in  young 
females  under  twenty-five,  though  it  may  occur  in  much  older  persons  of  the 
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hyskerical  temperament.  It  is  possible  for  it  to  occur  without  evident  organic 
disease  or  change  of  any  kind.  But  I  believe  that  the  simple  and  pure  uncom- 
plicated hysterical  stricture  is  of  very  rare  occurrence.  In  the  majority  of 
instances  it  will  undoubtedly  be  found  to  be  dependent  upon  some  local  change 
of  structure,  most  commonly  of  a  simple  kind,  such  as  chronic  inflammation 
of  the  pharyngeal  mucous  membrane,  ulcerative  abrasion  of  it,  or  follicular 
inflammation  about  the  epiglottis  and  posterior  part  of  the  larynx.  The 
disease  in  many  cases  is  supposed  to  be  dependent  on  or  to  have  been  occa- 
sioned by  the  swallowing  of  some  foreign  body,  as  a  fish-bone,  bead,  bristle,  &c., 
which  after  many  months  is  still  thought  to  be  impacted.  This  is  almost 
always  erroneous.  The  foreign  body  may  have  been  swallowed,  and  may 
have  been  the  starting-point  of  the  slight  inflammation  or  ulceration  that 
occasions  the  dysphagia,  but  it  has  long  since  disappeared,  leaving  merely  a 
series  of  troublesome  consequences  in  its  train.  The  obstruction  is  generally 
high  up  in  the  pharynx,  rather  than  in  the  oesophagus  ;  being  produced  by  the 
contraction  of  the  constrictor  muscles.  The  dysphagia  is  intermittent ;  when 
the  patient's  mind  is  allowed  to  dwell  long  on  the  afifcction,  and  she  becomes 
anxious  about  it,  then  the  difficulty  is  greatly  increased ;  whilst  at  other  times, 
when  her  thoughts  are  diverted  from  it,  food  passes  easily.  It  will  be  found 
also,  in  these  cases,  that  on  attempting  to  pass  a  probang  or  large  bougie,  its 
progress  will  at  first  be  resisted,  but,  by  patiently  and  gently  pressing  down 
upon  the  stricture,  the  instrument  will  soon  pass  easily. 

2.  Fibrous  Strictnre. — There  are  two  kinds  of  organic  stricture  of  the 
oesophagus — namely,  the  fibrous  and  the  cancerous.  Between  these  the  dia- 
gnosis is  often  very  difficult ;  strictures  originally  fibrous  sometimes  becoming 
the  seat  of  a  malignant  growth ;  while  others  continue  fibrous  to  the  end. 
The  fibrous  stricture  is  scarcely  ever  idiopathic.  It  may,  possibly,  arise  from 
contraction  of  the  scar  left  by  a  syphilitic  ulcer;  hut  it  almost  invariably 
originates  from  the  cauterization  of  the  interior  of  the  oesophagus  by  the 
accidental  or  suicidal  swallowing  of  some  coiTosive  fluid,  acid  or  alkaline, 
as  the  strong  mineral  acids  or  soap-leys,  by  which  the  mucous  membrane 
is  destroyed,  charred  as  it  were,  and  a  cicatrix  as  of  a  bum  forms.  This 
gradually  contracts  till  at  last  almost  total  occlusion  of  the  gullet  may  ensue. 
The  etiology,  in  fact,  is  an  im}X)rtant  element  in  the  diagnosis,  the  fibrous 
stricture  being  almost  invariably  the  direct  result  of  escharotic  action,  the 
cancerous  occurring  without  assignable  cause,  or  being  referred  to  some  slight 
form  of  local  irritation.  Generally,  on  passing  an  instrument,  we  find  that  in 
the  simple  or  fibrous  stricture  it  goes  smoothly,  and  gives  no  sensation  uf 
roughness,  no  feeling  of  lacerating  its  way,  or  as  if  it  were  passing  over  an 
ulcerated  surface  ;  no  blood  felloe's  its  withdrawal,  and  the  patient  does  not 
bring  up  pus,  or  blood,  though  there  may  be  copious  mucous  discharge. 
There  is  no  material  enlargement  of  the  neck,  no  swelling  of  the  cervical 
glands,  no  sign  of  the  cancerous  cachexia.  The  fibrous  cicatricial  stricture 
may  occur  at  any  part  of  the  oesophagus.  It  is  usually  situated  towards  the 
middle. 

8.  Cano«roiui  Strietnre. — ^Cancer  in  the  oesophagus  always  assumes  the 
form  of  epithelioma.  It  is  situated  usually  high  up,  most  commonly  rather  in 
the  pharynx  than  the  gullet,  immediately  behind  the  larynx.  Between  that  point 
and  the  cardiac  orifice  cancer  it  is  much  more  rare.  At  the  cardiac  orifice  the 
oesophagus  may  become  implicated  in  cancer,  usually  scirrhous,  commencing 
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in  the  stomach.  In  the  malifrnant  stricture,  if  au  instnuneat  be  passed,  it 
seems  to  pass  mt\-  a  rough  atid  ulcerated  surface,  causes  bleeding,  and  the 
patient  coughs  up  blood,  or  blood  and  pus,  mixed  often  with  shreds  of  tissue — 
conditions  all  indicating  a  loss  of  substance  (Fig,  745).  There  is  also,  some- 
times, an  ovoid  or  elongated  swelling  at  the  root  of  the  neck ;  the  neighbouriDg 
glands  may  be  affected ;  there  may  be  cancerous  tumours  elsewhere  ;  and  the 
symptoms  of  the  cancerous  cachexia  may  be  present.  The  special  causes  of 
cancer  of  the  cesophagus  are  not  known. 

TRBiTMEST. — The  treatment  of  stricture  of  the  oesophagos  will  depend 
upon  its  nature.     In  the  hysterical  variety,  the  occasional  introduction  of  a 
fall-sized  cesophagns-bongie,  the  application  of  belladonna  to  the  neck,  and 
anti-hysterical  treatment  generally,  iron, 
aloeticB,    douches,    and    diverting    the 
patient's  mind  from  her  malady,  are  the 
means  to  be  employed.    In  such  cases, 
OfUTod   has    very    advantageously    em- 
ployed large  doses  of  assafcetida. 

The  treatment  of  organio  afariotiuw 
is  more  difficult.  In  it,  care  should  be 
taken  that  the  patient  H^s  chiefly  upon 
nutritious  slops,  or  upon  meat  that  has 
been  well  chopped  up,  as  larger  frag- 
ments are  apt  to  become  impacted  at  the 
seat  of  constriction.  The  difficulty  in 
deglutition  will,  however,  gradually  in- 
crease, the  patient  being  first  unable  to 
Bwallow  solids,  then  being  reduced  to 
pulpy  food,  and  at  last  to  liquids.  After 
a  time,  he  will  not  even  be  able  to  swallow 
this ;  and  then  it  becomes  necessary  for 
the  Sui^;eon  to  feed  him  by  the  intro- 
duction of  a  gum-elastic  catheter  through 
the  stricture,  and  the  injection  of  a  suffi- 
cient quantity  of  liquid  or  semi-pnlta- 
ceous  Donrishment  into  the  stomach  twice 
a  day.    After  a  few  weeks,  the  irritation 

indnced  by  the  repeated  introduction  of  "8-«-Ei>iu.^t^«^orR|jnT.«ndffl.«i.iuien. 
the  catheter  will  render  its  passage  more 

and  more  difficult,  until  at  last  it  becomes  impossible  to  get  it  through  the 
constriction.  The  patient  may  still  be  kept  alive  for  some  weeks  by  nutritive 
enemata,  but  at  last  dies  of  starvation.  Eren  in  cancerous  stricture  of  the 
cesophagus,  death  seldom  occurs  by  secondary  deposits,  or  by  constitutional 
contamination,  but  in  the  way  just  pointed  out.  In  some  cases  the  disease 
extends  to  the  posterior  part  of  the  larynx,  the  mucous  membrane  covering  the 
stytfenoid  cartibgesand  the  epiglottis  becomes  involTed,  laryngeal  stridor  and 
dyqinoea  ensue,  and  death  may  result  from  laiyngeal  spasm,  unless  life  be  pro- 
longed by  tracheotomy,  which  in  many  cases  becomes  necessary. 

Such  is  the  miserable  course  and  termination  of  an  organic  stricture  of  the 
cesophagus.  But  the  question  now  presents  itself,  can  nothing  be  done  to  cure 
or  even  arrest  this  disease  ? 
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The  Palliative  Treatment  that  is  usually  adopted  in  these  cases  oonsiBts 
in  the  introduction  of  bougies,  and  an  attempt  to  thus  dilate  the  stricture 
exactly  as  in  the  case  of  a  constriction  of  the  urethra.  In  introducing  bougies 
into  the  strictured  part  of  the  oesophagus,  there  is,  however,  often  a  good  deal 
of  difficulty  in  making  the  point  of  the  instrument  enter  the  narrowed  portion 
of  the  canal.  This  is  more  particularly  the  case  when  the  constriction  com- 
mences suddenly ;  the  oesophagus,  as  is  ^equently  the  case,  being  dilated  into 
a  pouch-like  sac  above  it,  in  which  the  food  is  apt  to  lodge,  and  the  end  of 
the  instrument  to  be  arrested,  and  at  the  bottom  of  which  a  narrow  orifice 
exists,  leading  into  the  lower  portion  of  the  canal.  In  these  cases,  much 
patience  and  care  may  be  required  in  overcoming  the  difficulty.  Besides  the 
ordinary  dilatation  by  gradually  increasing  the  size  of  the  instruments  used,  I 
have  in  some  cases  seen  temporary  benefit  result  from  the  use  of  a  catheter, 
surrounded  by  a  tube  of  vulcanized  India-rubber,  which  admitted  of  dilatation 
by  the  injection  of  water  or  air  when  introduced  through  the  stricture;  or  from 
the  employment  of  a  tubular  instrument,  by  passing  a  long  small-sized  bougie 
through  the  constriction,  and  then  slipping  a  gum-elastic  catheter  with  a  rounded 
terminal  aperture  over  it.  It  is  needless  to  observe  that,  in  the  treatment  of 
stricture  of  the  oesophagus  with  bougies,  no  force  should  be  used,  lest  the  walls 
of  the  canal  be  perforated. 

From  these  means  temporary  relief  may  result  in  some  cases  ;  but  can  an 
oesophageal  stricture  be  thus  cured  ?  I  believe  not.  If  the  stricture  were 
ordinarily  fibrous,  as  in  the  urethra,  permanent  relief  might  possibly  be 
expected.  But  this  form  of  oesophageal  constriction  is  comparatively  rare ; 
and  if  the  disease  can  be  made  out  to  be  malignant,  but  little  good,  and  most 
probably  much  harm,  will  result  from  the  irritation  of  dilating  InBtruments. 
We  may,  therefore,  employ  dilatation  as  a  means  of  temporary  benefit,  but 
not  with  the  hope  of  effecting  a  cure.  Should  the  stricture  at  last  become 
so  tight  as  no  longer  to  allow  the  catheter  to  be  passed,  and  food  to  be  thus 
injected  into  the  stomach,  the  patient  must  inevitably  die  of  inanition,  unless 
kept  alive  by  nutritive  enemata.  By  these  means  I  have  known  life  pro- 
longed, by  a  frail  tenure  it  is  true,  for  many  weeks.  In  such  cases  it  is  an 
interesting  physiological  fact  that,  although  the  patients  may  continue  to  be 
moderately  well  nourished,  and  do  not  feel  the  pangs  of  hunger,  they  suffer 
excessively  from  thirst. 

Has  surgery  no  resource  in  those  cases  in  which  the  stricture  has  become 
impermeable,  and  in  which  neither  food  can  be  swallowed  nor  a  catheter  passed, 
and  in  which,  consequently,  the  most  miserable  death,  death  by  starvation,  is  im- 
pending ?  In  such  cases  it  has  been  proposed  by  Sc^iUot,  to  open  the  stomach 
by  an  incision  through  the  abdominal  walls,  and  thus  directly  introduce  food 
into  the  organ.    To  this  operation  Sedillot  gave  the  name  of  Gastrostomy, 

Operation  of  Gaetroetomy. — The  object  of  the  operation  is  to  expose 
tlie  stomach,  and  to  make  a  fistulous  opening  in  that  .part  of  it  whidi  is 
naturally  in  contact  with  the  abdominal  wall,  and  uncovered  by  the  ribs.  The 
operation  oonsista  of  three  stages  : — 1.  The  exposure  of  the  stomach  ;  2.  ItK 
adhesion  to  the  lips  of  the  incision  in  the  abdominal  wall ;  3.  The  making  of 
an  opening  into  it.  The  area  to  be  exposed  is  not  large,  and  corresponds 
externally  to  the  cartilages  of  the  eighth,  ninth,  and  tenth  ribs ;  above  and 
internally  it  is  bounded  by  the  lower  edge  of  the  liver.  In  the  contracted  state 
of  the  stomach  the  pylorus  lies  immediately  to  the  right  of  the  middle  line  ; 
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it  is  advisable,  therefore,  to  make  the  incision  as  far  to  the  left  as  can 
convenientlj  be  done.  S^illot  divided  the  abdominal  wall  bj  a  crucial 
incision,  each  limb  of  which  was  about  an  inch  and  a  half  in  length.  Further 
experience  has  shown  that  so  large  an  incision  is  not  necessary.  Labb^ 
recommends  an  incision  about  an  inch  and  a  quarter  to  an  inch  and  a  half  in 
length,  parallel  to  the  left  costal  cartilages,  and  one  finger's  breadth  from  their 
borders,  terminating  below  at  an  imaginary  line  drawn  between  the  most 
prominent  points  of  the  convexities  of  the  two  ninth  cartilages.  This  incision 
will  be  found  to  divide  a  few  fibres  of  the  external  oblique  and  notch  the  edge 
of  the  rectus  ;  beneath  this  is  the  expansion  from  the  internal  oblique  and  the 
upper  fibres  of  the  transversalis,  under  which  lie  the  transversalis  fascia  and 
the  peritoneum.  Howse  prefers  a  vertical  incision  at  about  the  same  level, 
passing  through  the  outer  fibres  of  the  rectus,  which  will  afterwards  exert  a 
sphincter-like  action  on  the  opening.  In  whichever  way  the  abdominal  wall  is 
divided,  all  bleeding  must  be  carefully  arrested  before  the  peritoneal  cavity  is 
opened.  On  dividing  the  peritoneum  the  stomach  may  present  at  the  wound, 
and  may  be  grasped  with  the  fingers  and  drawn  out.  If  it  is  not  at  once  seen 
the  finger  must  be  introduced  and  the  lower  border  of  the  liver  felt  for 
immediately,  below  which  will  be  the  stomach.  When  the  stomach  is  felt,  it 
may  be  drawn  up  into  the  wound  by  the  fingers,  if  possible,  if  not,  by  a  pair 
of  ring-forceps  ;  vulsellum-forceps  must  on  no  account  be  used.  If  the 
omentum  presents  in  the  wound,  it  should  be  drawn  gently  downwards  until 
the  stomach  comes  into  view.  The  only  viscus  which  can  be  mistaken  for  the 
stomach  is  the  transverse  colon,  the  left  end  of  which  immediately  before  the 
sphenic  curvature  may  present  in  the  wound.  The  stomach  can  be  recog- 
nized by  the  thickness  of  its  walls  and  the  extent  and  smoothness  of  its 
surface.  The  next  step  is  to  secure  it  to  the  opening.  This  is  best  done  by 
carbolized  silk  sutures  passed  through  the  serous  and  muscular  coat  only. 
This  is  easily  accomplished  by  gently  pinching  the  coats  of  the  stomach 
between  the  finger  and  thumb,  when  the  mucous  coat  will  be  felt  to  shp  away, 
leaving  the  other  two  in  the  grasp  of  the  fingers.  The  stitches  must  be 
passed  first  through  a  good  thick  piece  of  the  stomach,  then  through  the 
peritoneum,  which  should  be  drawn  a  little  forward  by  forceps,  and  then 
through  the  skin  and  fat,  missing  the  muscular  tissue  of  the  abdominal  wall. 
In  this  way  the  serous  surfaces  will  be  brought  very  accurately  in  contact. 
All  the  stitches  must  be  paased  before  any  are  tightened ;  they  must  be  not 
more  than  one-sixth  of  an  inch  apart,  and  must  be  so  arranged  as  to  enclose 
a  circular  area  of  the  stomach  wall  about  the  size  of  a  shilling.  Finally  the 
stitches  are  tightened  and  the  wound  dressed,  with  proper  attention  to  the 
prevention  of  decomposition.  The  patient  must  be  nourished  for  the  next 
four  or,  if  possible,  five  days  by  nutritive  enemata.  By  that  time  the  stomach 
will  have  formed  firm  adhesions,  and  may  be  safely  opened.  This  is  done  by . 
passing  a  narrow  scalpel  through  the  adherent  portion  of  the  stomach,  and 
making  an  opening  large  enough  to  admit  a  No.  10  catheter,  into  which  an 
India-rubber  tube,  fitted  with  a  shield  or  a  small  tracheotomy  tube,  may  be 
passed ;  the  orifice  of  which  may  be  closed  with  a  cork.  At  first  only  milk 
or  pancreatized  food  should  be  introduced,  but,  as  the  stomach  becomes 
stronger,  minced  meat,  bread,  and  other  food  may  be  used. 

The  chief  danger  of  the  operation  is  peritonitis,  but  the  risk  of  this  has 
been  very  greatly  diminished,  first  by  the  adoption  of  the  method  of  operating 
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in  two  stages,  and  secondly  by  the  use  of  antiseptics.  The  advantage  of 
delaying  the  opening  till  firm  adhesions  have  formed  is  clearly  shown  by  the 
statistics  published  by  C.  L.  Vitringa,  who  has  collected  altogether  the  records 
of  155  cases  of  gastrostomy.  From  these  he  shows  that  before  the  introduc- 
tion of  antiseptic  treatment  55  per  cent,  of  the  patients  operated  on  died 
directly  from  the  operation,  but  since  that  period  the  death-rate  has  been 
reduced  to  27  per  cent.  If  the  antiseptic  cases  are  divided  into  thoee  in 
which  the  opening  was  made  into  the  stomach  at  the  time  of  the  operation 
and  those  in  which  it  was  delayed  till  adhesions  had  formed,  we  find  the 
death-rate  was  53  per  cent,  in  the  former  and  only  17*5  per  cent,  in  the 
latter.  In  many  cases,  although  the  patient  does  not  die  directly  from  the 
operation,  life  is  but  little  prolonged  by  it,  as  the  stomach  seems  unable  to 
resume  its  functions.  This  most  commonly  has  happened  in  cases  of  malignant 
stricture,  in  which  the  operation  has  been  deferred  till  the  patient  is  in  the 
last  stage  of  exhaustion.  In  all  cases  of  malignant  stricture  the  most  that 
can  be  obtained  by  gastrostomy  is  the  prolongation  of  a  precarious  existence 
which  must  in  a  few  weeks  or  months  be  cut  short  by  the  unchecked  progress 
of  the  disease.  In  such  cases  the  advantages  and  the  dangers  of  the  operation 
should  be  laid  fairly  before  the  patient,  but  it  is  not  the  duty  of  the  Snigcon 
to  urge  hiiri  to  submit  to  it. 

There  is,  however,  one  class  of  oesophageal  strictures  which  are  of  the  most 
obstinate  character,  and  rapidly  fatal  by  simple  occlusion  of  the  tube,  without 
any  tendency  to  malignancy.  These  are  the  constrictions  that  result  from  the 
swallowing  of  corrosive  liquids,  whether  acid  or  alkaline.  In  such  cases  aa 
these,  in  which  speedy  death  by  starvation  is  inevitable,  I  think  the  Surgeon 
is  justified  in  advising  the  operation.  In  a  case  of  this  kind  operated  on  bj 
Trendelenburg,  the  patient  was  alive  and  well  many  years  after  the  openition* 
He  took  food  by  masticating  it  thoroughly  and  then  blowing  it  from  his 
mouth  into  the  stomach  through  a  tube  fitted  to  the  cannula. 

In  many  cases  a  good  deal  of  trouble  has  been  occasioned  after  the  operation 
by  the  escape  of  gastric  juice  from  the  fistula.  This  causes  great  irritation  of 
the  surrounding  skin  apparently  by  a  process  of  digestion.  It  is  best  avoided 
by  not  making  a  larger  opening  than  is  absolutely  necessary.  In  the  vertical 
incision  adopted  by  Howse  the  sphincter-like  action  of  the  fibres  of  the  rectos 
tends  in  great  measure  to  prevent  this  complication.  Should  the  skin  become 
sore  it  may  be  relieved  by  being  washed  with  an  alkaline  solution  and 
protected  by  vaseline. 

DISBA8X8    OF    THE    I«ARYNZ. 

The  larynx  may  be  the  seat  of  a  great  variety  of  morbid  conditions.  Acute, 
oedematous,  and  follicular  inflammation  ;  ulcerations  and  chronic  thickenings 
.  of  the  mucous  membrane  ;  inflammation  and  necrosis  of  its  cartilages  ;  and 
the  formation  of  tumours  or  polypoid  growths  in  its  interior,  may  all  occur. 

Lartngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for 
the  proper  treatment  of  these  affections,  that  a  view  should  be  obtained  of  the 
parts  that  are  the  seat  of  disease.  This  can  be  done  only  by  means  of  tlie 
luurjf  ji|f oMopa* 

The  introduction  of  this  instrument  into  practice  and  its  perfection  hare 
l)een  a  work  of  time. 

It  apixears  to  have  been  invented  and  first  used  in  1829,  by  Babington* 
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who,  under  the  term  "  Glottiscope,"  described  an  infitrument  consisting  of  a 
small  EoiiTor  fixed  to  a  wire  shank,  vhich,  l)eing  placed  i^inst  the  palate 
whilst  the  tongue  was  held  down,  enabled  him  to  ^'iew  the  glottis  and  upper 
part  of  the  larynx ;  more  capecially  when  he  illuminated  these  parts  by 
throwing  reflected  light  upon  them  from  a  mirror  held  in  his  left  hand. 
Listen,  Trousseau,  and  Avery,  all  made  attempts  in  the  same  direction.  Bat 
it  was  the  celebrated  singer  Garcia,  who,  by  throwing  the  sun's  rays  into  the 
back  of  his  mouth  from  a  mirror  held  in  his  left  hand,  and  then  introducing 
a  dentist's  reflector  into  hia  mouth,  saw  the  image  of  his  own  larynx  and 
studied  its  movements  in  the  reflection  of  the  looking-glass.  Hitherto,  how- 
ever, laryngoecopy  had  not  been  employed  in   the  study  and  diagnosis  of 


Fig.  7W.— Method  ut  uaing  tlic  LKriligiJiicops  wltb  RrBectur. 

»  of  the  laryns,  and  it  is  ondonbtedly  to  Czermak  that  the  merit  is  due 
of  having  been  the  first  to  make  this  application  of  the  art. 

The  laryngoscojm  essentially  consists  of  two  instruments,  a  reflector  (Fig. 
74(i),  which  may  be  attached  by  a  spectacle-frame  or  an  elastic  band  to  the 


\ 


Pig.  T4T.— Thnat  Mlmir. 


Soi^eon's  forehead,  and  a  mirror  (Pig.  747),  which  is  held  in  his  right  or  left 
hand,  according  to  circnmstances. 

The  mode  of  application  and  of  nse  is  extremely  simple,  and  is  illustrated 
in  Fig.  746.  The  patient  sita  with  his  beck  to  a  good  light ;  that  of  the  sun 
does  very  well  if  it  can  be  obtained,  hut  usually  artificial  light  has  to  be 
employed.  This  may  be  obtained  from  a  moderator  or  paraffin  lamp.  The 
flame  of  the  lamp  should  be  a  little  above  the  level  of  the  patient's  ear.    The 
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Surgeon,  facing  the  light,  arranges  the  reflector  in  such  a  way  that,  whilst  both 
he  and  the  patient  are  in  easy  positions,  a  well  defined  circle  of  light  covers 
the  patient's  mouth.  If,  as  in  many  arrangements,  the  reflector  be  over  one 
eye  of  the  Surgeon,  he  most  so  place  it  that  he  sees  clearly  through  the  hole 
in  the  centre,  and  can  consequently  employ  both  eyes  in  examining  the  throat. 
The  patient  now  having  the  head  very  slightly  inclined  backward,  opens  his 
mouth  and  puts  out  his  tongue.  The  Surgeon  grasps  the  tip  of  the  tongae 
gently  between  the  fore-finger  and  thumb  of  his  left  hand,  covered  by  a  cloth 
or  pocket-handkerchief.  He  must  be  careful  not  to  drag  on  the  tongue,  but 
merely  to  hold  it  steady  ;  and  this  is  best  accomplished  by  resting  the  fore- 
finger on  the  patient's  chin.  He  now  takes  the  small  mirror  and  warms  it 
over  the  lamp,  so  that  the  patient's  breath  may  not  condense  on  it  and 
obscure  the  image  of  the  larynx.  Having  warmed  it  till  he  sees  the  cloud  of 
condensed  moisture  from  the  lamp  disappear,  he  tests  it  against  his  own  cheek 
to  feel  that  it  is  not  too  hot,  and  then  introduces  it  in  the  following  w^y. 
The  handle  being  held  like  a  pen,  and  rather  to  the  left  side  of  the  patient's 
mouth,  the  mirror  is  passed  in  carefully,  having  its  surface  parallel  to  the 
dorsum  of  the  tongue,  until  the  tip  of  the  uvula  rests  on  its  back,  and  is 
pushed  slightly  backwards  and  npwsu*ds  by  it.  Care  must  be  taken,  in  doing 
this,  that  the  reflecting  surface  does  not  touch  the  tongue,  and  so  become 
dirtied,  and  that  the  mirror  is  not  passed  so  far  as  to  touch  the  back  of  the 
pharynx,  which  in  most  patients  would  cause  an  effort  at  swallowing.  The 
mirror  being  in  the  position  above  described,  the  Surgeon  will,  if  he  see  any- 
thing, view  the  back  of  the  pharynx  reflected  on  its  surface ;  but,  by  gendy 
and  steadily  raising  his  hand,  so  as  to  render  the  angle  formed  by  the  surface 
of  the  mirror  with  the  patient's  body  about  half  a  right  angle,  he  will  bring 
the  opening  of  the  glottis  into  view.  By  raising  the  hand  still  a  little  farther, 
he  can  examine  the  epiglottis  and  the  root  of  the  tongue.  It  mast  be 
remembered  that  the  image  thus  produced  is  reversed  in  the  antero-posterior 
direction,  the  parts  that  appear  anterior  on  the  mirror  being  really  posterior  ; 
while  in  the  transverse  direction  there  is  no  reversal. 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caustics  or 
in  the  removal  of  growths  or  foreign  bodies,  the  patient  must  be  made  to  hold 
his  own  tongue,  or  it  must  be  held  by  an  assistant.  The  Surgeon  then  holds 
the  small  mirror  in  his  left  hand,  and  the  instrument  he  is  using  in  the  throat 
in  his  right.  Sometimes  all  view  of  the  larynx  is  obscured  by  the  patient 
obstinately  arching  the  tongue  in  the  mouth.  It  must  then  be  held  down  by 
a  spatula.  In  some  patients,  the  fauces  are  so  irritable  that  the  slightest  toadi 
causes  ^iolent  retching.  This  may  be  allayed  by  sucking  ice  for  a  short  time 
before  the  laryngoscope  is  employed.  The  administration  of  bromide  of 
potassium  for  a  few  days  in  full  doses  is  said  to  diminish  the  sensibility  of  the 
fences,  but  its  action  is  not  certain. 

Laryngitis. — Inflammation  of  the  larynx  occurs  both  in  adults  and 
children,  though  more  commonly  in  the  former,  from  exposure  to  cold,  to  the 
infection  of  erysipelas,  and  various  other  causes.  It  differs  essentially  fhHn 
the  croup  of  children,  which  is  attended  by  an  albnminons  exudation,  and 
spreads  downwards  into  the  bronchi ;  whilst  in  laryngitis  there  is  no 
such  effhsion,  and  the  disease  is  confined  to  the  larynx  itself 
may  not  only  be  of  an  acute  or  a  chronic  kind,  but  the  acute  form 
presents  two  distinct  varieties,  according  to  the  parts  affected,  the  cause  from 


VARIETIES    OF  ACUTE   LARYNGITIS.  669 

which  it  arises,  and  the  condition  of  constitution  in  which  it  occurs  :  in  one, 
the  true  Acnte  Catarrhal  I^aryngitiji,  the  inflammation  is  seated  chiefly  in 
the  mucous  membrane ;  in  the  other,  the  OSdematoiui  Laryngitis,  the 
affection  extends  to  the  submucous  areolar  tissue,  within  and  around  the 
larynx. 

In  all  inflammatory  aflPections  of  the  larynx,  whether  acute  or  chronic,  there 
is  danger  to  life  ;  the  rima  glottidis,  that  narrow  chink  through  which  all  the 
air  destined  for  respiration  must  enter,  becomes  readily  occluded,  and  asphyxia 
consequently  results.  This  may  happen  either  by  the  swelling  of  loose  folds 
of  mucous  membrane  about  the  upper  opening  of  the  glottis ;  from  mem- 
branous exudation  upon  the  vocal  cords  ;  or  by  the  occurrence  of  i^aam  in  the 
larynx.  Indeed,  there  is  usually  more  or  less  spasm  conjoined  with  all  the 
acnte  inflammatory  affections  of  this  part  of  the  air-tube ;  and  this  spasm, 
being  superadded  to  already  existing  mechanical  occlusion,  commonly  proves 
fatal.  These  laryngeal  spasms  do  not  at  first  recur  oftener  than  at  intervals 
of  half  an  hour  or  an  hour ;  but  as  the  disease  advances  they  become  more 
frequent,  and  in  any  one  of  them  the  patient  may  be  carried  ofp.  It  is  of 
importance  to  bear  in  mind  that  death  may  occur  in  these  cases,  although  a 
considerable  portion  of  the  cavity  of  the  larynx  continue  free.  Thus  Che3Tie 
states  that  there  are  always  in  croup  at  least  three-eighths  of  the  glottis  open 
for  the  transmission  of  air ;  and  that  death  must  consequently  result  from 
some  cause  other  than  mere  mechanical  obstruction.  This  freedom  ftom  per- 
manent occlusion  commonly  occurs  in  cases  of  laryngitis ;  and  the  immediate 
cause  of  death  in  the  majority  of  instances  appears  to  be  spasm,  conjoined  with 
defective  arterialization  of  the  blood,  which  causes  congestion  of  the  lungs 
and  convulsions. 

Aente  Catarrhal  Laryngitis  may  arise  from  exposure  to  cold,  from 
violent  strains  of  the  vocal  apparatus,  or  from  extension  of  catarrh  from  the 
nose  or  pharynx.  It  is  most  common  in  adult  males,  but  may  occur  in 
children.  One  attack  predisposes  to  another.  The  mucous  membrane  only 
being  affected,  the  ttympfoms  are  not  indicative  of  such  early  and  intense 
interference  with  respiration  as  is  met  with  in  the  oedematous  form  of  the 
disease.  These  are  dryness  of  the  throat  and  hoarseness,  with  pain  varying 
fh)m  mere  tickling  to  a  severe  sense  of  constriction.  Occasionally  there  are 
pain  and  tenderness  on  pressing  upon  the  larynx,  more  especially  about  the 
pommn  Adami.  The  voice  is  at  first  harsh  and  rough,  then  stridulous,  and 
finally  may  be  completely  lost ;  there  may  be  some  pain  and  difficulty  in 
deglutition.  In  simple  catarrhal  laryngitis  there  is  rarely  any  serious  dyspnoea 
or  spasm,  but  in  children  there  may  be  considerable  difficulty  in  respiration, 
especially  if  the  glottis  becomes  covered  with  dried  mucus  during  sleep.  There 
is  expectoration  of  frothy  mucus,  sometimes  tinged  with  blood,  and  the  act  of 
coughing  is  accompanied  by  considerable  pain.  With  the  laryngoscope  the 
intensely  injected  state  of  the  mucous  membrane  of  the  larynx  can  be  seen  ; 
but  this  is  not  accomplished  without  difficulty,  partly  from  the  irritability  of 
the  fauces,  and  partly  from  the  large  amount  of  tenacious  mucus  which  usually 
surrounds  the  glottis.  In  very  severe  cases  the  inflammation  may  extend  to 
the  submucous  tissue,  and  be  accompanied  by  exudation  into  the  loose  areolar 
tissue,  and  the  symptoms  then  gradually  merge  into  those  of  the  oedematous 
form  of  laryngitis  to  be  presently  described. 

Treatment. — The  patient  should  be  placed  in  a  warm  atmosphere,  which 
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should  be  kept  moist  by  steam  carried  into  the  room  from  the  spout  of  a 
kettle.  This  is  especially  important  in  children,  to  prevent  the  drying  of  the 
mucus  during  sleep.  Hot  fomentations  may  be  applied  to  the  throat,  and  the 
patient  should  be  made  to  inhale  the  steam  from  a  pint  of  boiling  water,  to 
which  a  teaspoonful  of  compound  tincture  of  benzoin  has  been  added.  A  free 
purge  will  be  usually  found  useful  at  the  onset  of  the  attack,  and  should  there 
be  much  pain  and  cough  small  doses  of  opium  should  be  administered.  Should 
symptoms  of  dyspnoea  appear,  indicating  a  tendency  for  the  inflammation  to 
assume  the  oedematous  form,  more  active  measures  must  be  adopted,  which 
will  be  described  with  that  affection. 

Acute  (Bdamatoiui  Laryngitis  may  arise  as  an  intensification  of  simple 
catarrhal  inflammation,  as  an  independent  affection  by  extension  from  neigh- 
bouring parts,  or  as  a  complication  of  various  chronic  affections  of  the  larynx. 
In  many  cases  it  seems  to  be  distinctly  erysipelatous  in  character,  occurring  as 
the  result  of  exposure  to  the  impure  air  of  crowded  hospitals,  to  sewer  gas,  or 
to  the  specific  infection  of  erysipelas.  In  fact  it  appears  to  be  at  times  epi- 
demic, and  in  its  pathological  conditions  to  resemble  closely  phlegmonoos 
erysipelas  of  the  part,  the  mucous  membrane  becoming  red,  pulpy,  and  swollen, 
and  the  submucous  tissue  infiltrated  with  sero-purulent  fluid.  (Edematous 
laryngitis  is  occasionally  met  with  in  fevers,  especially  in  scarlet  fever,  and  it 
is  predisposed  to  in  some  cases  by  Bright's  disease.  It  is  most  commonly  met 
with  in  adults,  being  very  rare  before  the  age  of  eighteen.  The  symptoms 
are  usually  well  marked.  The  fauces  are  reddened,  dusky,  and  swollen  ;  diffi- 
culty in  swallowing  is  often  an  early  and  prominent  symptom,  and  continues 
throughout ;  dyspnoea,  often  of  a  spasmodic  character,  then  appears,  the  lii« 
becoming  livid,  the  nostrils  dilated,  the  features  pale  and  bedewed  with  per- 
spiration, the  eyes  watery  and  bloodshot,  and  the  respiratory  muscles  are  c^ed 
into  violent  action  ;  gasping  efforts  at  breathing  and  sudden  fits  of  increased 
difliculty  in  inspiring  come  on ;  at  the  same  time  the  pulse  is  feeble,  though 
it  continues  rapid  ;  and,  unless  efficiently  relieved,  the  patient  will  speedily 
sink.  The  voice  is  at  first  hoarse,  but  is  speedily  lost,  and  there  may  be  some 
tenderness  about  the  larynx.  The  dyspnoea  is  usually  peculiar  in  character  in 
the  intervals  between  the  spasms.  Inspiration  is  always  more  or  less  difficuU, 
as  the  swollen  oedematous  parts  fall  together  in  a  valve-like  manner  over  the 
opening  of  the  glottis.  Expiration,  on  the  other  hand,  may  be  comparatively 
easy.  The  fatal  result  is  frequently  due  directly  to  spasm.  The  spasms  come 
on  early,  and  are  very  apt  to  be  brought  on  by  speaking  or  swallowing ;  but 
as  the  disease  advances  the  dyspncea  becomes  more  continuous,  until  stnpor  at 
length  supervenes,  and  speedily  terminates  in  death.  There  is  usually  well- 
marked  febrile  disturbance.  If  the  finger  be  passed  over  the  back  of  the 
tongue  the  rigid  swollen  epiglottis  may  be  clearly  felt.  Laryngoscopic  exami- 
nation shows  the  epiglottis  forming  a  red  semi-transparent  roll,  usually  bent 
upon  itself  transversely.  It  may  completely  conceal  tlie  parts  beneath,  but  in 
many  cases  the  ocdematous  arytaeno-epiglottidean  folds  may  be  seen  on  each 
side.    It  is  rarely  possible  to  obtain  a  view  of  the  cords. 

The  oedematous  infiltration  in  this  form  of  laryngitis  is  confined  principally 
to  the  submucous  areolar  tissue  around  the  epiglottis,  in  the  aryta^no-epigloc- 
tidean  folds,  and  over  the  arytaenoid  cartilages.  In  these  situations  the  tissue 
is  distended  with  an  abundant  inflammatory  exudation,  of  an  opalescent 
appearance,  so  that  the  swollen  membrane  may  almost  completely  occlude  the 
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rima  glottidia  (Fif^.  74S).  It  is  a  pathological  fact  of  much  importance,  that 
the  effusion  never  extends  below  the  true  vocal  cords,  being  limited  at  this 
point  bj  the  direct  adhesion  of  the  mucous  membrane  to  the  subjacent  fibrous 
tissue,  without  the  inter\-eation  of  any  loose  areolar  tissue. 

Diagtu)gis.~-\i  ia  of  great  importance  to  recognize  oedematous  laryngitis 
early,  aud  not  to  confound  it  with  simple  catarrhal  inflammation.  The 
laryngoscope  is  of  the  greatest  nse  in  arriving  at  a  correct  diagnosis.  It  is 
somewhat  difficult  to  use  in  these  cases,  especially  if  there  be  much  dyspna», 
but  supposing  even  a  momentary  glance  be  obtained  of  the  opening  of  the 
glottis,  the  condition  depicted  in  Fig,  748  may  readily  be  i-ecognized.  lu 
addition  to  this,  the  occasional  epidemic  character  of  the 
affection,  the  early  dyspnoea,  and  the  dusky  swollen  fauces 
will  point  to  the  (edematous  variety. 

Treatment. — The  treatment  should  be  antiphlogistic, 
though  in  many  cases  the  constitution  will  not  bear  very 
active  measures.  Leeching  under  the  jaws  and  over  the 
larynx.  In  some  cases  aconite,  antimony,  or  salines  might 
be  of  use,  but  very  often  the  invasion  of  the  inflammation 
is  so  rapid  that  local  means  must  be  relied  upon  rather 
than  constitutional.  In  many  cases  scarificntion  with  a 
hemia-km'fe,  or  with  a  sharp  pointed  bistourj-,  sheathed  with 
plaster  to  within  a  quarter  of  an  inch  of  its  point,  will  be 
found  the  most  ready  means  of  unloading  the  infiltrated 
mucous  membrane.  The  operation  of  scarification  may  be 
more  accurately  performed  by  using  the  larj-ngeal  lancet, 
whilst  the  glottis  is  brought  into  view  by  the  use  of  the 
laryngoscope.    If  no  instrument  be  at  hand,  the  swoUen  -      n^i       ni 

mucons  membrane  may  be  efficiently  scarified  with  the  fore-  ^'  theoir.iui!" 
finger-nail  notched  with  a  pair  of  scissors.  After  this,  inha- 
lations of  the  steam  from  a  pint  of  hot  water  to  which  twenty  drops  of  carbolic 
acid  or  a  drachm  of  compound  tincture  of  benzoin  has  been  added,  will  be  found 
to  give  most  relief.  Hot  fomentationsmuBtl>e  applied  externally  and  frequently 
changed.  In  the  early  stages  ice  may  be  given,  but  after  the  swelling  has 
commenced  steaming  the  throat  usually  gives  more  relief.  If,  notwithstand- 
ing these  remedies,  the  difficulty  in  respiration  continues  to  increase,  the  wind- 
pipe most  be  opened  before  the  Inngs  and  brain  become  irretrievably  engorged. 
After  the  proper  employment  of  the  means  that  have  been  indicated  and  their 
failure,  the  less  delay  there  is  in  opening  the  air-passage  through  the  crico- 
thyniid  membrane,  the  better.  The  Surgeon  should  not  wait  until  extreme 
and  continuous  dyspnixa  has  set  in  ;  this  may  never  occur,  the  difficulty  in 
breathing  being  ratlier  spasmodic  than  continuous,  and  in  one  of  the  spasms 
of  dyspnixa  life  may  suddenly  become  extinct.  The  lungs  may  become  fatally 
congested,  if  the  difficulty  in  breatJiing  be  allowed  to  continue  too  long.  Tlie 
operation  adds  hut  little  to  the  patient's  danger,  but  the  incresBed  rink  is 
immense  if  it  be  delayed  to  an  advanced  period.  I  can  truly  say  that  I  have 
seen  several  cases  lost  by  delaying  the  performance  of  the  opcrution,  but 
never  one  by  operating  too  early.  When  once  dyspniia  with  laryngeal  spiisni 
has  &irly  set  in,  every  moment  is  precious,  and  the  patient  may  at  any  time 
be  carried  off  by  the  recurrence  of  the  spasmodic  gciznres.  The  patient  does 
not  die  gradually  asphyxiated,  but  is  suddenly  seized  with  a  s^iasm   that 
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terminates  his  existence.  Macewen  has  suggested  that  instead  of  perfonnins: 
tracheotomy  a  large  catheter  should  be  passed  through  the  larynx  from  tbc 
moiith.  He  has  successfully  adopted  this  in  one  case,  retaining  the  catheter 
with  surprisingly  little  inconvenience  to  the  patient  till  the  oedema  had 
subsided. 

If  the  (Edematous  laryngitis  become  chronic,  sloughing  and  putrid  suppura- 
tion of  the  submucous  areolar  tissue  may  occur,  as  in  phlegmonous  erysipelas 
of  other  parts  of  the  body,  and  the  patient  may  die  partly  from  asphyxia  and 
partly  from  typhoid  symptoms,  with  putridity  of  the  breath  and  mouth.  In 
these  cases  the  administration  of  stimulants  and  tonics,  more  particularly 
port-wine  and  bark,  with  free  sponging  of  the  part  with  a  strong  solution  of 
nitrate  of  silver,  will  be  urgently  required. 

Traumatic  Laryngitis  from  scalds,  corrosive  fluids,  &c.,  has  already  been 
alluded  to.  It  usually  assumes  the  oedematous  form,  and  requires  the  same 
treatment. 

Chronic  Laryngitis. — The  larynx  is  liable  to  various  chronic  diseases  of 
a  serious  character,  some  of  which  are  incurable,  leaving  a  permanent  impair- 
ment of  the  vocal  and  other  functions  of  the  larynx.  Chronic  laryngitis  is 
usually  divided  into  three  varieties,  Simple  or  Catarrhal,  Syphilitic,  and 
Tubercular.  All  forms  give  rise  to  interference  with  the  voice,  and  some  t4» 
Aphonia,  or  complete  loss  of  voice. 

Simple  Chronic  Laryngitiii. — This  affection  is  common  amongst  thost* 
who  habitually  exert  the  voice,  and  from  its  frequency  amongst  clergymen  is 
&miliarly  known  as  the  Clergyman's  Throat ;  it  is  also  of  frequent  occorrenct 
amongst  singers,  but  may  be  met  with  in  all  classes  of  the  community.  Id 
some  cases  it  is  the  result  of  a  previous  attack  of  acute  laryngitis,  and  it  is 
predisposed  to  by  gout  and  alcoholic  excesses.  The  voice  at  first  becomes 
hoarse,  and  may  at  last  be  reduced  to  a  whisper.  There  is  a  slightly  increased 
secretion  of  mucus,  but  it  is  never  abundant.  The  patient  is  constantly 
troubled  by  a  tickling  or  spasmodic  cough,  and  at  the  same  time  there  is 
usually  a  feeling  as  if  there  were  some  constant  cause  of  irritation  in  the 
throat,  attended  by  a  desire  to  cough  up  and  expectorate.  Laryngoscopic 
examination  shows  diffused  redness,  with  here  and  there  ramiform  injection 
of  the  vessels.  The  true  vocal  cords  have  lost  their  sharp  edges,  and  are 
somewhat  rounded,  and  at  the  same  time,  instead  of  the  pure  white  ooloor 
natural  to  them,  they  are  usually  of  a  pink  tint.  Occasionally  small  wart-like 
growths  or  minute  superficial  erosions  may  appear  on  the  vocal  cords  or  on 
other  parts  of  the  glottis,  as  the  result  of  simple  chronic  laryngitis.  In  many 
cases  the  appearances  may  be  more  or  less  obscured  by  adherent  pellets  uf 
tough  mucus. 

Treatment. — The  treatment  of  simple  chronic  laryngitis  requires  to  be  con* 
ducted  by  careful  regulation  of  the  general  health  and  selection  of  climate, 
avoidance  of  exposure  to  cold,  attention  to  digestion  and  diet,  and  rest  of  the 
parts.  All  loud  or  prolonged  speaking  should  be  strictly  forbidden.  In 
addition  to  this  the  local  applications  of  various  astringent  v^etable  and 
metallic  solutions  is  of  the  greatest  service. 

In  the  milder  forms  of  the  disease,  glycerine  and  a  saturatedi  solution  of 
tannin,  applied  by  means  of  a  camePs  hair  brush  or  a  sponge-probang«  will  be 
found  useful.  In  many  cases  the  best  results  follow  the  inhalation  of  solotiuns 
of  tannin  or  sulphate  of  zinc  in  a  *'  pulverized ''  form,  applied  by  means  of  the 
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ordinary  spray-douche,  such  as  is  used  for  procuring  anaesthesia  by  the  local 
application  of  ether.  But  of  all  these  astringents  none  equals  in  value  the 
topical  application  of  a  solntion  of  the  nitrate  of  silver,  which  may 
be  looked  upon  almost  as  specific  in  the  simpler  forms  of  this  disease. 

The  practice  of  treating  chronic  disease  of  the  larynx  by  the  application  of 
a  strong  solution  of  the  nitrate  of  silver  is  by  no  means  of  recent  origin. 
Many  years  ago  it  was  employed  by  Sir  C.  Bell :  and  before  him  Bretonneau 
applied  the  solution  in  these  cases  by  means  of  a  sponge  attached  to  a  piece  of 
whale-bone.  Subsequently  the  practice  was  brought  very  prominently  before 
the  profession  by  Trousseau,  and  by  the  American  Surgeons,  especially  Horace 
Green  and  J.  Warren.  Of  the  great  value  of  this  treatment  in  laryngeal 
disease  there  can  be  no  doubt.  Other  astringents  are  preferred  by  some 
Surgeons  at  the  present  time ;  thus  Mackenzie  recommends  chloride  of  zinc 
(gr.  XX.  to  ^),  but  none  seems  really  superior  to  the  nitrate  of  silver.  The 
astringent  must  be  accurately  applied  to  the  inflamed  part  by  the  help  of  the 


Fig.  749.— Probang  for  applying  Nitrate  of  Silver  to  the  Larynx. 


laryngoscope  by  means  of  a  small  piece  of  sponge  firmly  attiiched  to  a  curved 
whfde-bone  stick  (Fig.  749)  or  a  camel's-hair  pencil,  attached  to  a  piece  of 
wire  bent  to  the  proper  angle  and  set  in  a  handle.  In  the  absence  of  the 
laryngoscope,  if  the  tongue  be  well  depressed  with  a  proper  spatula,  the  solution 
may  be  applied  after  a  little  pittctice  with  almost  equal  certainty.  The  solution 
of  nitrate  of  silver  should  vary  in  strength  from  half  a  drachm  to  a  drachm  of 
the  salt  to  an  ounce  of  distilled  water ;  most  commonly,  the  latter  strength  will 
be  most  useful.  This  plan  of  treatment  has  been  extensively  practised,  and  with 
considerable  success  in  a  large  number  of  cases.  Some  of  its  advocates,  how- 
ever, not  content  with  curing  in  this  way  disease  that  is  visibly  seated  in  the 
throat,  state  that  the  morbid  condition  extends  down  the  trachea  into  the 
bronchi,  and  that  it  is  necessary  to  follow  it  in  these  situations.  They 
accordingly  speak  of  passing  the  probang  or  bmsh  between  and  beyond  the 
vocal  cords,  and  of  sponging  and  mopping  out  the  interior  of  the  larynx  and 
the  lower  parts  of  the  air-tube,  and  of  applying  the  caustic  solution  to  them, 
as  if  this  were  a  proceeding  that  could  be  adopted  with  as  little  difficulty  as 
passing  the  sponge  into  the  nares.  I  cannot  believe,  however,  that  this 
practice,  though  commonly  spoken  about  and  professedly  employed,  is  ever  in 
reality  carried  out. 

The  utmost  that  can  be  done  is  that,  guided  by  the  laryngoscope,  a  small 
brush  may  be  momentarily  passed  between  the  vocal  cords,  but  the  spasm  so 
caused  renders  it  impossible  to  do  more.  Other  instruments  have  also  been 
passed  beyond  the  true  cords,  and  warty  growths  have  been  in  this  way  removed 
from  the  cords  themselves  ;  but  the  moment  they  are  touched,  spa^m  occurs. 
The  most  that  can  be  done  is  a  sudden  touch  of  a  brush  or  snatch  with  a 
forceps  or  loop  of  wire.    Any  more  deliberate  proceeding  is  impossible. 

lalMlfttioii  of  the  VitnAe  of  ttlrer  in  Powder  is  occasionally  useful  in 
caaea  in  which  the  follicles  about  the  opening  of  the  glottis  are  much  enlarged. 
It  is  most  conveniently  done  by  mixing  it,  in  proper  proportions,  with  some 
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innocuous  impalpable  powder,  such  as  ground  and  dried  sugar.  The  strength 
may  vary,  one  part  of  nitrate  of  silver  being  mixed  with  twelve,  sixteen,  or 
twenty  of  sugar.  A  small  quantity  of  the  powder  so  prepared  should  be  put 
into  the  end  of  a  thick  glass  tube,  which  has  been  bent  nearly  at  right  angles 
about  one  inch  from  its  extremity.  The  Surgeon,  placing  his  finger  over  the 
orifice  of  the  straight  part  of  the  tube,  carries  the  bent  end  behind  the  tongue, 
over  the  epiglottis  ;  he  then  directs  the  patient  to  make  a  sudden  inspiration, 
and  at  the  moment  of  his  doing  so  takes  away  his  thumb,  so  as  to  allow  the 
powder  to  be  drawn  out  of  the  tube  and  into  the  air-passages  along  with  the 
current  of  inspired  air.  In  this  way  the  nitrate  of  silver  may,  in  some  cases, 
be  very  conveniently  applied  to  the  whole  of  the  affected  mucous  surfaces 
without  the  irritation  produced  by  the  friction  of  the  sponge. 

Xid«otioa  of  tlia  Solution  of  Vitrato  of  Silvor  may  easily  be  done  bj 
means  of  the  instrument  that  is  here  delineated  (Fig.  750),  and  which  I  have 
had  constructed  for  this  purpose.  It  consists  of  a  silver  tube,  perforated  at 
the  end,  and  ha\Tng  a  small  piston  moving  in  it  with  a  sponge  attached  to 
its  lower  surface.  The  instrument  is  charged  by  dipping  the  end  in  the  solu- 
tion, and  then  drawing  back  the  piston-rod.     It  is  then  passed  into  the 
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Fig.  7&0.— Lftryugeal  Syringe. 


pharynx,  or  between  the  lips  of  the  glottis,  and  the  fluid  is  injected  into  the 
air-passages  or  upon  the  inflamed  surfaces  in  a  number  of  fine  streams,  bj 
pushing  dow^n  the  piston  and  compressing  the  sponge.  By  means  of  this 
laryngeal  syritige  the  nitrate  of  silver  can  be  applied  to  any  part  of  the 
]>harynx,  without  irritating  the  tender  mucous  membrane  by  the  contact  of  a 
rough  body  ;  and,  by  applying  its  nozzle  to  or  between  the  lips  of  the  glottis, 
the  fluid  may  be  readily  thrown  down  into  the  interior  of  the  larynx  with  the 
greatest  certainty  and  ease.  In  those  cases  in  which  it  is  wished  to  apply  the 
solution  of  the  nitrate  of  silver  to  the  air-passage,  I  greatly  prefer  using  this 
simple  instrument  to  the  ordinary  sponge  or  brush,  the  mere  pressure  of 
which  upon  a  tender  mucous  sur&ce  may  be  a  source  of  irritation.  When 
the  mucous  membrane  behind  the  velum,  or  that  of  the  posterior  nare^  is 
affected,  the  solution  may  readily  be  applied  to  these  parts  by  taming  the 
end  of  the  instrument  upwards,  and  then  injecting  it  directly  on  to  the 
affected  surfaces. 

In  whatever  way  the  caustic  is  used,  its  application  should  be  repeated  abont 
every  second  or  third  day,  in  order  to  insure  its  full  effects.  In  some  instaooeit 
however,  advantages  may  be  obtained  by  using  it  every  day  ;  in  others,  again, 
a  longer  interval  is  required  than  that  just  stated. 

Sypbilitio  LMyngitui. — According  to  Mackenzie,  syphilitic  disease 
forms  about  3  per  cent,  of  all  affections  of  tiie  larynx.  In  the  early  exanthe* 
matons  stage  of  syphilis,  slight  hyperemia,  with  a  little  hoarseiK^ss,  is  not 
uncommon,  but  it  is  usually  so  slight  as  to  pass  unnoticed.  In  the  kier 
secondary  stages,  condylomata  or  mucous  tubercles  may  be  met  with.  They 
can  be  recognized  only  by  the  laryngoscope,  by  means  of  which  they  can  be 
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seen  forminii^  smooth  greyish  elevations,  usually  on  the  epiglottis  or  the  inter- 
arytsenoid  fold  of  mucous  membrane.  These  may  be  followed  by  superficial 
ulceration.  The  most  common  and  most  characteristic  of  the  syphilitic 
affections  of  the  laiynx  are  those  met  with  in  the  tertiary  stages  of  the  disease. 
The  pathological  changes  observed  are  the  same  as  in  other  parts— diffuse  over- 
growth of  the  connective  tissue  or  gummatous  infiltration,  and  the  formation 
of  isolated  gummata.  The  subsequent  softening  of  the  gummata  gives  rise  to 
mde-spreading,  destructive  ulceration,  and  should  the  patient  recover  and  the 
ulcers  heal,  cicatricial  contraction  follows,  sometimes  to  such  an  extent  as 
almost  to  close  the  opening  of  the  larynx.  The  parts  first  affected  are  usually 
the  epiglottis  and  the  arytseno-epiglottidean  folds,  and  from  these  points  the 
ulceration  extends  inwards  towards  the  glottis.  Sometimes  the  distinct 
gummata  may  be  seen  as  pale  yellowish  elevations  in  the  mucous  mem- 
brane, and  should  softening  and  ulceration  follow,  the  yellowish  adherent 
slough  may  possibly  be  recognized.  Syphilitic  ulceration  not  uncommonly 
leads  to  complete  destruction  of  the  epiglottis,  and  in  the  later  stages  necrosis 
of  the  cartUages  frequently  occurs.  The  disease  is  usually  associated  with 
similar  ulceration  in  the  pharynx.  The  symptoms  are  those  of  chronic 
laryngitis,  with  muco-purulent  expectoration  and  gradual  loss  of  voice. 
Gradually  increasing  dyspnoea  is  not  uncommon  from  contraction  of  the 
^)pening  of  the  glottis. 

/>iia^n<^M9.^»Syphilitic  ulceration  of  the  laiynx  is  recognized  by  the  history 
of  syphilis  and  the  presence  of  other  manifestations  of  the  disease,  by  the 
rigidity  of  the  affected  tissues,  by  the  early  affection  of  the  epiglottis,  the  foul 
.ii:ivy  surface  of  the  ulcers,  or  the  presence  of  adherent  yellow  sloughs,  and  by 
the  &ct  that  the  ulceration  commences  in  the  peripheral  parts,  and  spreads 
towards  the  central.  The  rapidity  Avith  which  the  destruction  of  tissue  may 
take  place  serves  to  distinguish  it  from  epithelioma. 

Treatment. — The  usual  constitutional  treatment  of  syphilis  must  be  actively 
adopted.  Locally  a  solution  of  bichloride  of  mercury  (gr.  ij.  to  3j.),  may  be 
applied  with  a  sponge  or  brush,  or  a  preparation  of  half  that  strength  used  as 
a  spray.  Iodoform  mixed  with  twice  its  bulk  of  starch  may  be  blown  into 
the  larynx  by  the  method  already  described,  or  by  means  of  the  special  instru- 
ment constructed  for  this  purpose.  When  healing  is  taking  place  nitrate  of 
t^ilver  may  be  of  use,  but  it  is  not  so  efficacious  as  in  simple  chronic 
laryngitis.  Should  the  dyspnoea  become  a  marked  symptom,  tracheotomy 
must  be  performed. 

TalMrenlar  LavjugitLi  is  usually  met  with  only  in  advanced  disease  of 

the  lungs,  but  occasionally  it  is  the  earliest  sign  of  phthisis,  and  the  disease 

may  run  its  course  and  terminate  &tally  without  the  lungs  being  extensively 

affected.    This  variety  is  sometimes  spoken  of  as  Laryngeal  Phthisis.    The 

earliest  symptoms  are  merely  those  of  chronic  laryngitis.    As  it  advances  the 

voice  is  lost,  there  is  constant  cough,  with  frothy  muco-pumlent  expectoration 

and  great  pain.  Deglutition  becomes  gradually  more  and  more  painful,  till  at  last 

the  patient  can  scarcely  be  induced  to  swallow,  and  death  takes  place  gradually 

from  exhaustion.    Laryngoscopic  examination  may  at  first  show  but  little,  but 

before  long  a  peculiar  swelling  is  observed  in  the  mucous  membrane  covering 

the  aiytasuoid  cartilages  and  the  neighbouring  parts  of  the  arytaeno-epiglotti- 

dean  folds.   This  gives  rise  to  two  pyriform  swellings  of  sufitcient  size  to  meet 

in  the  middle  line  posteriorly.    It  is  this  swollen  mass  projecting  backwards 
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that  causes  the  pain  and  difficulty  in  swallowing.  Numerous  small  ulcers 
then  appear,  first  in  the  central  parts,  and  subsequently  extending  to  the 
peripheral.  The  under  surface  of  the  epiglottis  may  be  early  affected.  Tht^se 
ulcere  gradually  coalesce  and  extend,  forming  crenulated  sores,  destroyinj: 
the  vocal  cords  and  neighbouring  parts.  There  is  seldom  serious  dyspnce-a, 
as  the  sores  have  no  tendency  to  heal  and  contract.  In  the  later  stages, 
if  the  patient  survive  sufficiently  long,  necrosis  of  the  cartilages  may  take 
place. 

The  Diagnosis  is  made  by  the  presence  of  disease  of  the  lungs,  the  peculiar 
swelling  over  the  arytaenoid  cartilages,  by  the  multiplicity  of  the  ulcers  and 
their  comparatively  superficial  character,  and  by  the  fact  that  they  appear  first 
in  the  central  parts  of  the  larynx  and  spread  towards  the  peripheral. 

The  Treatment  of  this  affection  belongs  rather  to  the  physician  than  the 
Surgeon.  Local  treatment  can  at  most  give  some  slight  relief.  Mackenzie 
recommends  soothing  inhalations,  such  as  the  compound  tincture  of  benzoin^ 
or  the  insufflation  of  one-eighth  of  a  grain  of  morphia  diluted  with  starch, 
twice  a  day.  The  dyspnoea  is  rarely  such  as  to  necessitate  tracheotomy.  If 
the  inability  to  swallow,  partly  from  pain  and  partly  from  the  food  finding  its 
way  into  the  larynx,  becomes  such  as  to  threaten  death  from  stan^ation,  the 
patient  may  be  fed  without  difficulty  by  an  oesophageal  tube. 

Complicatioiui  of  Chronio  LaryngitiB. — In  all  cases  of  chronic  lairn- 
gitis  there  is  a  tendency  to  acute  inflammation  supervening  on  the  chronic 
disease.  The  affection  may  then  prove  fatal  by  the  induction  of  oedema 
glottidis,  often  coming  on  with  great  rapidity.  Necrosis  of  the  Cartilages  of 
the  Larynx  is  most  conmionly  a  complication  of  the  more  advanced  stages  of 
tubercular  laryngitis,  and  less  frequently  of  syphilitic  disease.  It  has  been 
known  in  rare  cases  to  follow  typhoid  fever,  and  still  more  rarely  to  ocfur 
without  any  evident  cause.  It  gives  rise  to  copious  expectoration  of  larire 
quantities  of  foetid  puriform  sputa,  often  streaked  with  blood,  and  occasional!} 
containing  masses  of  necrosed  and  usually  calcified  cartilage.  In  many  cas^-^ 
abscesses  form  outside  the  tube,  and  after  much  irritation  and  distress  opcii 
externally  ;  and  not  unfrequently  they  are  met  with  to  such  an  extent,  as  u* 
undermine  and  disorganize  the  greater  portion  of  the  tissues  of  the  anterior 
part  of  the  neck.  Where  they  correspond  to  the  necrosed  patches  of  cartilajn\ 
they  give  rise  to  aerial  fistulae,  through  which  bubbles  of  air  escape  darirr^ 
respiration.    Tracheotomy  is  sometimes  required  in  these  cases. 

In  cases  of  long-standing  and  incurable  laryngeal  disease,  either  syphilitic  <r 
tubercular,  it  has  been  proposed  by  Bryant  to  perform  tracheotomy  with  tbe 
view  of  giving  the  diseased  organ  rest,  and  thus  giving  time  and  opportunity 
for  the  inflamed  and  ulcerated  mucous  membrane  to  heal ;  the  operation  beirilr 
performed  here,  not  for  the  relief  of  laryngeal  obstruction,  or  with  the  ^iew  of 
rescuing  the  patient  from  impending  death  from  asphyxia,  but  with  the  objet  t 
of  aiding  other  curative  means  in  an  othenrise  intractable  disease.  This 
suggestion  appears  to  l)e  founded  on  sound  pathological  principles,  and  is  of 
X)eculiar  importance  when  we  consider  that  patients  suffering  from  chronir 
laiyngeal  disease  are  never  safe  from  the  sudden  supervention  of  oedenia 
glottidis.  Whenever  acute  inflammation  supervenes  in  these  cases,  with  a 
tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowly  watched, 
as  he  may  readily  be  carried  off  by  the  sudden  swelling  of  the  lips  of  the  rima- 
or  by  the  8uper\'ention  of  spasm.    In  cases  of  this  kind,  the  air-passage  may 
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have  to  be  opened  to  allow  respiratioa  to  be  carried  on  ;  and  this  operation 
must  not  be  deLiyed  until  the  patient  &lls  into  an  asphjjdal  condition. 

Nebvocs  Affectioxs  of  the  Laeyxx  occur  both  in  children  and  in  adults. 
In  children  the  affection,  commonly  called  Spasmodic  Croup,  comes  on  snd* 
denly  and  runs  its  course  with  great  rapidity.  The  child  is  seized,  often 
T\ithout  previous  warning,  with  difficulty  in  breathing,  uses  violent  efforts  to 
inspire,  becomes  black  in  the  face  and  convulsed,  and  has  in  rare  cases  been 
known  to  die  before  anything  can  be  done  for  his  relief  ;  but  ordinarily  he 
^pes  and  gasps  a  few  times,  and  eventually  recovers  himself  with  a  long  deep- 
drawn  whooping  inspiration.  In  cases  of  this  kind,  the  Treatment  at  the  time 
of  the  fit  consists  in  dashing  cold  water  in  the  face,  in  exposing  the  body  to  a 
current  of  cold  air,  and  in  using  friction  to .  the  extremities.  If  asphyxia 
occur,  artificial  respiration  must  be  kept  up  either  through  an  opening  made 
in  the  windpipe  or  by  the  mouth. 

In  the  adult,  these  spasmodic  affections  of  the  larynx  may  come  on  either 
from  pure  hysteria,  or  from  irritation  of  the  laryngeal  nerves  by  the  pressure 
of  tumours  or  aneurisms  upon  them.  In  other  instances  they  arise  from  the 
]>resence  of  some  local  inflammatory  mischief  about  the  glottis.  In  the 
hysterical  form  of  the  affection  the  ordinary  remedies  for  hysteria,  together 
with  cold  douches,  will  be  of  essential  service.  In  some  cases,  however,  the 
obstruction  to  respiration  is  so  great,  that  the  Surgeon  may  think  it  necessary 
to  have  recourse  to  operation.  When  the  disease  arises  from  irritation  to  the 
tmnks  of  the  nerves,  such  a  procedure  may  give  relief,  but  the  occasioning 
cause  is  usually  in  itself  of  a  fatal  character. 

Paralysis  of  the  Ijarynz,  either  unilateral  or  bilateral,  is  occasionally 
met  with.  AVlien  unilateral,  it  arises  usually  from  pressure  on  the  recurrent 
laryngeal  nerve  by  an  aneurism  or  other  tumour.  The  abductor  muscles  of 
the  cords  are  usually  affected  first.  The  vocal  cord  on  the  affected  side  then 
remains  stationary  in  the  adducted  position.  If  only  one  side  is  affected  it 
causes  some  alteration  in  the  voice,  but  no  serious  dyspnoea.  If  both  sides 
are  affected  from  any  cause  serious  dyspnoea  results,  necessitating  tracheotomy 
for  its  relief.  Many  other  forms  of  paralysis  of  the  muscles  of  the  larynx  are 
met  with,  but  their  consideration  belongs  rather  to  the  physician  than  the 
iSurgeon. 

TuMOUHS  OF  THE  Larynx. — Siapls  Tumoiirs.  Papilhmaia  form  the 
most  common  simple  tumours  of  the  larynx.  They  appear  as  cauliflower- 
like growths  of  all  sizes  up  to  that  of  a  wabmt.  They  may  l)e  single  and 
I)ednnculated,  or  multiple  and  sessile,  spreading  widely  over  the  upper 
opening  of  the  glottis.  Their  most  common  seat  of  origin  is  the  vocal  cords. 
They  are  met  with  at  any  age,  but  are  more  common  after  thirty  than  before* 
In  stmctuie  they  resemble  similar  growths  elsewhere,  being  composed  of 
processes  of  vascniar  connective  tissue  covered  with  a  layer  of  epithelium. 
The  epithelium  is  that  normal  to  the  part,  being,  as  a  rule,  squamous, 
though  columnar  epithelium  is  said  to  have  been  occasionally  observ'cd. 
Fibromata  are  much  less  common.  They  form  rounded  or  smoothly  lobu- 
lated  pedunculated  growths,  springing  usually  from  the  neighbourhood  of  the 
vocal  cords.  They  are  almost  invariably  single.  They  are  composed  of 
ordinary  fibrous  tissue,  covered  with  a  squamous  epithelium.  Myxoma^ 
Lijwma,  and  Nctvdd  Tumours  have  been  met  with,  but  are  of  extreme  rarity. 
Ci/$U  arising  from  retention  of  the  secretion  of  the  mucous  glands  occasionally 
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develop  in  the  neighbourhood  of  the  epiglottis  or  false  vocal  cords.  Thej 
form  smooth,  shining,  rounded  projections.  Polypus  of  ihs  Larynx  is  a  term 
applied  to  any  simple  pedunculated  growth,  and  has  no  pathological 
significance. 

The  simple  tumours  of  the  larynx  cause  alteration  in  the  voice,  dight 
cough,  discomfort,  and  dyspnoea,  varying  in  degree  with  the  size  of  the 
growth.  Their  true  nature  can  be  recognized  only  by  careful  examination 
with  the  laryngoscope. 

Treatment — These  growths  may  be  removed  by  one  of  two  methods — the 
endo-  or  the  ecto-laryngeaL  There  appears  to  be  a  general  consensus  of  opinion 
amongst  laryngologists  that  the  endo-laryngeal  method  should  always  be 
attempted  in  the  first  instance.  Should  it  fail,  then  the  larynx  may  be  opened 
and  the  growth  removed  from  without.  The  endo-laiyngeal  method  consists 
in  removing  the  growth  through  the  glottis  by  means  of  instruments  specially 


Fig.  751.— Endo-Uryikgeal  Forceps. 

designed  for  the  purpose,  guided  by  the  laryngoscope.  The  instruments  most 
commonly  used  are  forceps,  by  which  the  growth  can  be  seized  and  torn  from 
its  attachments  ;  but  in  some  cases,  especially  when  the  growth  is  of  some  size 
and  distinctly  pedunculate,  wire  snares  or  small  ecraseurs  may  be  of  use.  In 
some  cases  the  destruction  of  the  growth  may  be  brought  alx>ut  by  simply 
crushing  it  with  a  strong  pair  of  forceps.  These  operations  require  j)ractico 
both  on  the  part  of  the  patient  and  the  Surgeon.  The  patient  must  be  taught 
to  keep  steady,  to  hold  his  own  tongue,  and  to  tolerate  the  presence  of  the 
instrument.  For  this  purpose  it  is  often  necessary  to  train  him  for  a 
week  or  two  before  any  real  attempt  is  made  to  remove  the  growth.  The 
smaller  papillary  growths  will  sometimes  disappear  under  the  application  of 
nitrate  of  silver ;  in  such  cases  therefore  the  Surgeon  should  not  be  in  a  hurry 
to  attempt  operative  interference.  The  accompanying  drawings  (Pigs.  Tol, 
752,  753)  show  various  forms  of  forceps  which  may  be  used  in  thcb^' 
operations. 

Should  the  endo-laryngeal  operation  fail  or  be  impossible,  the  growth  mu>t 
be  removed  by  an  ecto-laryngeal  operation.  Mackenzie  lays  it  down  as  a 
cardinal  rule  that  no  operation  of  this  kind  should  be  undertaken  unless  there 
is  danger  to  life  from  dyspncca  or  dysphagia. 

The  operation  most  commonly  performed  is  that  known  as  Thyvotiwqr- 
It  is  advisable  in  most  cases  to  perform  a  preliminary  tracheotomy  about  a 
fortnight  before  undertaking  the  remo^-al  of  the  tumour.  When  the  patient 
has  quite  recovered  flx>m  this  and  feels  no  farther  discomfort  f^om  the  tuK% 
thyrotomymay  be  undertaken.  The  operation  is  thus  performed:  an  incisii^n 
is  made  accurately  in  the  middle  line  from  the  thyroid  notch  to  the  cricoid 
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cartilage.  The  cartil^e  is  then  carefiiJlj  divided  with  a  knife,  or,  if  it  be 
onified,  with  a  fine  saw.  The  a](e  are  then  held  apart  with  blnnt  hooks  and 
the  interior  of  the  larynx  is  folly  exposed,  A  small  piece  of  sponge  may  then 
be  pasecd  into  the  trachea  bo  as  to  ping  the  opening  above  the  tnbe,  lest  blood 
should  pass  into  the  Inngs.  The  morbid  growth  may  then  be  removed  with 
BciBsoTB,  and  the  surface  from  which  it  grew  tonched  with  nitrate  of  silver. 
After  all  bleeding  has  ceased  the  sponge  ia  removed,  and  the  parts  accnrately 
brought  together,  and  the  trachca-tnbe  is  retained  nntil  the  patient  can 
breathe  throngh  the  glottis  with  ease.    Mackenzie  has  published  the  results 


.— Endo-litjngtal  Foreepi. 


Fig.  TM.—Ecdo-luyDgeil  Pur«|ia. 


of  48  cases,  collected  from  various  sources.  Of  these  8*35  per  cent,  died,  in 
8r25  per  cent,  the  operation  was  followed  by  persistent  dyspnoea,  requiring 
the  use  of  the  cannula,  and  only  14*56  per  cent,  resulted  in  a  perfect  cure. 

TuinonTS  affecting  the  npper  opening  of  the  glottis  or  the  epiglottis  have 
also  been  removed  by  a  transverse  incision  in  the  thyro-hyoid  space.  Malgaigne 
recommends  that  the  incision  should  be  made  along  the  lower  border  of  the 
hyoid  bone,  partially  dividing  the  stemo-hyoid  and  stemo-thyroid  mnscles 
and  the  thyro-hyoid  membrane.  The  head  being  thrown  well  hock,  sufficient 
■pace  may  thus  be  obtained  to  allow  of  removal  of  the  epiglottis  or  a  tumour 
ritnated  in  its  immediate  neighbourhood.  This  operatioo  can  seldom  be 
reqtiired,  as  simple  growths  in  this  region  can  usually  be  removed  from  the 
mouth. 

KkligaftBt  TnmoaxB  of  th«  Lftyjnut. — Both  true  carcinoma  and  sarcoma 
are  met  with  in  the  larynx,  but  the  fonner  is  far  more  common.  The  form  of 
carcinoma  met  with  is  almost  invariably  squamous  epithelioma.  Columnar 
epithelioma  has,  however,  been  observed,  and  ecirrbous  glandular  cancer  is  said 
to  have  been  seen.  When  sarcoma  occurs  in  the  larynx  it  is  most  commonly 
tpindJe-ceUed,  leu  frequently  round-celled  or  mixed.    Bntlin,  who  has  collected 
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the  records  of  23  cases  of  Barcoma,  states  that  half  the  cases  were  spindle-celled. 
Malignant  growths  in  the  laiynx  may  be  intrinBic  or  estriiiaic,  that  is  to  wj, 
they  may  commence  in  the  iaterior  of  the  larynx,  or  spring  from  snrrouttdiD^ 
parts  and  secondarily  invade  it.  All  mali^iant  growths  ia  this  region  tend 
to  assnme  a  papillary  form  (Pig,  754),  though  they  are  rarely  polypoid.  They 
are  most  commonly  single.  The  symptoms  they  give  rise  to  are  those  of  inter- 
ference with  speech  and  respiration,  with  some  cungh 
and  expectoration,  often  mixed  with  blood.    In  the 

Icarcinomatons  growths  the  glands  are  early  affected. 
The  sitaatiou  of  the  tumour  and  ita  size  are  nsuallf 
determined  without  difficulty  by  the  laiyngosoope ; 
but  it  is  not  easy  in  many  cases  to  determiiie  the 
nature  of  the  growth.  For  this  purpose  a  piece  of  the 
growth  can  sometimes  be  removed  with  the  laryngeal 
forceps,  and  submitted  to  microscopic  cxaminstioD. 
Death  in  snoh  cases  is  necessarily  inevitable,  either  by 
asphyxia  or  by  constitational  infection,  if  the  diseue 
1,    -,.    „..^,.      ,       be  left  to  mn  its  course  ;  and  up  to  a  comparati^'ely 

Fig.  ,M.— E|)ith*Iioiiui  iu  ■    J  i.1      o  1      1  ,1.  t 

laryni;.  rcccnt  pcHOQ  the  Surgeou  had  no  other  means  of  jaw- 

longing  life  than  by  the  performance  of  tracheotomy. 
Of  late  years,  however,  Operative  Surgery  has  added  extirpation  of  the  entire 
larynx  to  its  other  triumphs. 

Extirpatioii  of  ths  Larrnx. — Kxcision  of  the  lar}'nx,  or  lartfngeelomg, 
in  part  or  in  whole  has  been  somewhat  extensively  practised  of  late  yean. 
The  first  case  iu  which  this  formidable  operation  was  uudirtaken  was  that  of 
a  man  35  years  of  age  affected  with  syphilitic  stenosis  of  the  larynx.  Dr.  P. 
Heron  AVatsou  in  18C6  excised  the  larynx,  in  this  case  the  patient  dying  three 
weeliB  afterwards  of  pneumonia.  In  1873  Billroth  operated  in  a  cose  of  car- 
cinoma of  the  larynx.  The  patient  survived  the  operation,  but  died  in  a  few 
months  from  recurrence  of  the  disease.  Since  this  time  the  operation  has 
been  frequently  practised.  Dr.  Salis  Cohen  has  collected  the  details  of  (1^ 
cases  of  complete  extirpation  of  the  larynx.  The  practicability  of  the  opera- 
tion without  causing  the  death  of  the  patient  has  been  fully  demoostratcd. 

The  diseases  forwbich  the  larynx  has  been  extirpated  arc  chiefly  sarcoiu 
and  epithelioma.  Of  the  fib  cases  in  Dr.  Cohen's  tables,  the  operation  was 
only  done  iu  4  for  non-malignaut  disease,  in  5  for  sarcoma,  and  in  the 
remaining  .'it!  for  carcinoma. 

Of  the  4  non-malignant  cases  two  died.  The  S  in  which  the  operation 
was  done  for  sarcoma  all  recovered.  And  2,  those  of  Bottini  of  Tiuin  and 
Caselli  of  Ecggio-Emilia,  were  alive  6J  and  2  years  respectively  after  the 
operation.  These  cases  are  the  more  remarkable,  as  in  Bottini'a  the  maa  not 
only  recovered,  but  was  able  to  return  to  bis  work  as  a  postman  and  walk 
eight  miles  a^y.  In  Caselli's  case  the  sarcoma  extended  far  beyond  the 
larynx,  and  this  Surgeon  accordingly  performed  the  remarkable  0{>enilion  of 
extirpating  not  only  the  larynx  but  a  portion  of  the  pharynx,  the  base  of  the 
tongue,  the  sott  palate  and  tonsils.  The  patient,  a  girl  of  19,  was  alive  and 
well  two  years  after  this  most  formidable  proccdnre.  These  two  cases  are  the 
most  snccessfal  on  record,  for  as  Cohen  most  truly  observes,  the  histoiy  of 
the  remaining  5G  presents  a  much  more  gloomy  account.  Of  these  AC  no  lev 
than  42  died  either  from  the  direct  effects  of  tiie  operation  or  from  rapid 
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recurrence  of  the  disease — 14  only  recovering,  and  of  these  only  6  have  been 
reported  as  alive  one  year  or  more  after  the  operation.  22  out  of  the  42  deaths 
occurred  within  the  firet  fortnight,  chiefly  from  shock  and  pneumonia. 
Indeed,  pneumonia  appears  to  be  the  great  danger  during  the  earlier  period 
after  laryngectomy.  But  the  influence  of  shock  is  also  apparent  in  the  death- 
rate,  and  this  is  not  surprising  when  we  reflect  that  many  of  these  operations 
occupied  from  one  to  three  hours  in  their  performance. 

Tliesc  results  are  by  no  means  encouraging.  There  would  appear  to  be 
some  prospect  of  advantage  from  laryngectomy  in  certain  cases,  especially 
when  the  disease  is  recognized  early  and  is  intrinsic,  and  more  especially  if  it 
is  sarcomatous.  In  extrinsic  malignant  disease  of  the  organ  it  is  very  doubt- 
ful whether  it  is  a  justifiable  procedure.  In  such  cases  there  is  not  only 
the  imminent  risk  of  a  directly  fatal  result,  but  the  absolute  certainty  of  a 
speedy  recurrence  of  the  disease. 

^ngectomy,  indeed,  appears  to  ofi^er  no  advantages  over  tracheotomy  in 
such  cases*  By  tracheotomy  the  patient  is  saved  from  the  danger  of  immediate 
suffocation  with  little  risk  to  life,  and  his  subsequent  existence  will  probably 
endure  as  long  as  it  would  in  the  face  of  the  inevitably  speedy  recurrence  of 
the  carcinoma  after  complete  extirpation  of  the  larynx.  The  operation  is 
clearly  unjustifiable  when  the  cervical  glands  are  widely  implicated,  so  as  not 
to  admit  of  thorough  removal. 

The  operation  must  be  varied  somewhat  according  to  the  extent  of  the 
disease,  but  the  following  plan  recommended  by  Foulis  is  applicable  to  most 
cases.  A  vertical  incision  must  be  made  accurately  in  the  middle  line  from 
the  body  of  the  hyoid  bone  to  the  second  ring  of  the  trachea.  The  soft 
parts  are  then  to  be  turned  off  the  larynx,  all  bleeding  vessels  being  ligatured 
as  they  are  cut.  When  the  larynx  is  fully  exposed  and  all  bleeding  arrested, 
the  cricoid  cartilage  is  drawn  forwards  with  a  sharp  hook  and  the  trachea 
divided,  care  being  taken  not  to  wound  the  oesophagus.  The  trachea  is  then 
at  once  plugged  with  a  large  vulcanite  or  leaden  tube,  slightly  conical  in 
shape  and  completely  filling  the  passage.  Several  such  tubes  of  different  sizes 
should  be  at  hand.  The  larynx  is  then  drawn  forwards  and  separated  &om 
the  oesophagus  and  the  lower  part  of  the  pharynx,  the  edge  of  the  knife  being 
carefully  turned  towards  the  parts  to  be  removed.  When  all  haemorrhage  has 
ceased  the  wound  may  be  partly  closed,  the  tube  being  retained  in  the  trachea. 
In  the  after-treatment  Had  patient  must  be  fed  by  means  of  a  tube  passed 
down  the  oesophagus.  When  the  wound  has  contracted  Oussenbauer's  artificial 
larynx,  containing  a  reed  for  the  production  of  vocal  sounds,  may  be  intro- 
duced. If  the  disease  is  not  found  to  be  so  extensive  as  was  expected,  part  of 
the  larynx  may  be  saved,  as,  for  example,  the  upper  part  of  the  thyroid 
cartilage. 
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CHAPTER    LIX. 


OPERATIONS  ON  THE  AIR-TUBE  AND  ON  THE  CHEST. 


ZJLBYNGK)TOMT    AHD    TZt^HXOTOlCT, 

The  windpipe  may  require  to  be  opened  to  allow  the  formation  of  a 
temporary  breathing  apertare,  in  consequence  of  obetmction  of  the  larynx 
by  causes  that  are  speedily  removable  ;  or  it  may  be  necessary  to  establish  a 
permanent  opening  in  the  air-passage  in  those  forms  of  chronic  laryngeal 
disease,  in  which  the  obstruction  depends  upon  alterations  of  structore  which 
are  not  remediable. 

Among  the  conditions  requiring  temporary  aperture^  may  be  mentioned  all 
acute  inflammatory  affections  of  the  larynx  that  give  rise  to  obatmctive 
oedema  of  the  glottis ;  also  tranmatic  conditions,  such  as  the  impaction  of 
masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not  capable  of  beino: 
immediately  removed ;  scalds  of  the  nma  glottidis ;  the  presence  of  foreis:n 
bodies  in  the  air-passage ;  and  oedema  of  the  glottis  from  wounds  of  the  thyro* 
hyoid  membrane. 

The  establishment  of  a  permanent  aperture  in  the  air-passage  is  eapeciallv 
required  in  chronic  diseases  of  the  larynx,  attended  by  thickening  of  the  mucous 
membrane,  by  abscess,  or  by  necrosis  of  the  cartilages — in  fact,  by  all  such 
conditions  as  cause  obstruction  not  admitting  of  removal;  so  also,  in  cases  of 
epithelioma  or  warty  growth  of  the  larynx,  a  permanent  opening  below  the 
obstructed  point  may  be  required. 

Opening  the  Windpipe  in  Xembrftnons  Xiaryngitis. — By  membranous 
laryngitis  is  meant  any  form  of  inflammation  of  the  larynx,  accompanied  by  a 
ooagulable  exudation  fh)m  the  mucous  membrane,  forming  a  false  membrane 
upon  it,  whether  diphtheritic  or  not.  It  is  not  the  place  here  to  enter  inu> 
the  disputed  point  of  the  identity  of  croup  and  diphtheria.  The  exhanstive 
report  of  the  alile  committee  appointed  by  the  Medico-Ghiruiigical  Society  in 
the  year  1879  clearly  demonstrates  the  fact  that  inflammation  of  the  mucous 
membrane  of  the  larynx  with  membranous  exudation  may  ariae,  not  only  as  a 
result  of  diphtheritic  contagion,  but  as  an  accompaniment  of  measlea,  scar- 
latina, or  typhoid,  and  occasionally  from  **•  various  accidental  causes  of  irrita- 
tion— the  inhalation  of  hot  water  or  steam,  the  contact  of  acids,  the  presencv 
of  foreign  bodies,  and  a  cut  throat.''  It  seems  possible  also  that  a  aimiiar 
condition  may  arise  from  simple  exposure  to  cold.  To  all  these  caaes  the 
term  membranous  laryngitis  may  be  indiscriminately  applied,  as  it  merely 
expresses  an  anatomical  fact  without  implying  any  theory.  The  committee 
made  the  excellent  suggestion  that  croup  should  be  used  merely  as  a  clinical 
term  implying  laryngeal  ol)struction,  occurring  with  febrile  symptoms  in 
children,  and  not  as  indicating  a  special  disease,  of  the  existence  of  which 
there  is  no  definite  e^^dence,  AMien  the  disease  is  evidently  zymotic,  and 
when  the  larynx  is  affected  by  extension  from  the  throat,  the  term  *•  diph- 
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theria "  is  applied  to  it  by  common  consent.  Membranous  laryngitis,  from 
whatever  cause  arising,  is  a  most  fatal  disease  in  childhood,  at  least  90  per 
cent,  of  those  attacked  dying,  and  a  considerable  proportion  of  the  minority 
that  escape  owing  their  lives  to  the  performance  of  tracheotomy.  In  acute 
catairhal  laryngitis,  unattended  by  membranous  exudation,  tracheotomy  is 
scarcely  ever  needed,  the  disease  yielding  to  milder  methods  of  treatment. 

The  question  as  to  whether  the  windpipe  should  be  opened  in  membranous 
laryngitis  has  been  much  discussed.  Were  the  disease  limited  to  the  larynx, 
and  did  death  result  from  simple  laryngeal  obstruction,  there  could  scarcely 
have  arisen  any  question  as  the  propriety  of  performing  the  operation.  But 
in  the  great  majority  of  cases  of  all  kinds,  and  in  all  those  of  zymotic  origin, 
there  are  two  distinct  sources  of  danger : — 1,  that  arising  from  asphyxia 
dependent  on  laryngeal  obstruction  ;  and  2,  that  which  is  due  to  the  extension 
of  inflanmiation  below  the  larynx  into  the  bronchi  and  lungs.  By  tracheo- 
tomy we  can  doubtless  remove  so  much  of  the  danger  as  arises  from  the 
laryngeal  obstruction  ;  but  we  cannot  remove  that  which  is  dependent  on  the 
often  concomitant  broncho-pneumonia.  In  fact,  the  question  as  to  the  per- 
formance of  tracheotomy  in  these  cases  must  be  answered  by  the  amount  of 
laryngeal  obstruction  and  the  extent  of  pulmonary  implication.  If  the  child 
be  in  danger  of  death  from  laryngeal  obstruction  and  spasm,  timely  tracheo- 
tomy will  undoubtedly  rescue  it  from  this  immediate  danger,  and  will  be  a 
proper  operation  ;  but  if  extensive  broncho-pneumonia  already  exist,  it  will 
be  worse  than  useless,  and  should  on  no  account  be  practised.  In  cases  in 
which  the  disease  is  evidently  ti*ue  diphtheria,  and  these  undoubtedly  form  the 
vast  majority,  there  is  yet  another  danger.  The  windpipe  may  be  opened, 
and  the  immediate  occurrence  of  death  irom  asphyxia  warded  off,  but  the 
zymotic  disease  remains  and  i-uns  its  course,  the  patient  ultimately,  in  a  large 
proportion  of  cases,  dying  of  exhaustion  or  of  the  sequels  of  the  disease. 
Even  though  the  relief  afforded  by  operation  be  only  temporary  in  the 
majority  of  cases,  yet  it  is  obviously  proper  where  the  danger  from  laryngeal 
asphyxia  is  imminent,  that  the  Surgeon  should  rescue  the  patient  from  instant 
peril^  and  give  him  his  only  chance  of  prolonging  or  preserving  life  by  open- 
ing the  windpipe. 

It  has  been  very  justly  observed  by  Sir  W.  Jenner  that  by  opening  the 
windpipe  in  these  cases,  we  save  the  patient  from  so  terrible  a  death  as 
that  by  asphyxia ;  and,  even  if  life  be  ultimately  extinguished  by  the  disease, 
temporary  ease  will  have  been  afforded,  and  death  will  occur  in  a  less 
distressing  manner ;  and  that,  if  only  one  life  in  a  hundred  could  in  this 
way  be  saved,  we  should  be  justified  in  having  recourse  to  the  operation.  Sir 
W.  Jenner  has  made  the  important  observation,  that  if  the  larynx  be  not  in- 
vaded by  the  end  of  the  first  week  of  diphtheria,  so  as  to  require  the  windpii)e 
to  be  opened,  laryngeal  obstruction  rarely  if  ever  occurs. 

I  have  frequently  performed  the  operation  myself,  though  rarely  with  ulti- 
mate success,  and  this  I  believe  is  the  general  experience  of  other  Surgeons. 
The  operation  was  strongly  advocated  in  France,  more  particularly  by  Trous- 
seau, many  years  ago,  when  it  was  regarded  less  favourably  in  this  country. 
But  even  in  Paris  it  was  not  a  very  successful  procedure  ;  thus  it  appears  that, 
at  the  Hospital  for  Sick  Children  in  that  city,  the  operation  was  performed  in 
215  cases  in  five  years,  and  that  of  these  only  47  were  cured.  Unless  wc 
aasome  that  the  disease,  as  occurring  in  Paris,  is  different  irom  that  wc  meet 
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with  here,  it  may  fairly  be  doubted  whether  an  operation  which  is  in  itadf 
dangerous  could  have  been  necessary  in  many  of  these  instances,  and  whether 
a  lai'ge  proportion  of  the  children  might  not  have  recovered  under  ordinary 
medical  treatment  and  without  having  recourse  to  surgical  operation. 

The  propriety,  or  rather  the  necessity,  of  the  operation  being  now  univer- 
sally.  recognised^  it  remains  to  consider  the  indications  for  performing  it. 
Trousseau  strongly  advocated  early  tracheotomy  before  collapse  of  the  lung 
had  taken  place  to  any  extent,  or  the  patient  had  become  exhausted  by  the 
struggle  for  breath ;  and  nothing  is  more  certain  than  that  the  operation  is 
rarely  successful  if  performed  in  extremis.  It  may  be  taken  as  a  role  that, 
when  the  voice  is  lost  or  nearly  lost,  and  there  is  evident  laryngeal  obstraction 
gradually  increasing,  the  sooner  tracheotomy  is  performed  the  better.  The 
degree  of  obstruction  is  estimated  by  the  recession  of  the  chest-walls  daring 
inspiration.  If  the  lower  ribs  and  epigastrium  sink  in  with  each  inspiratory 
effort,  it  is  wiser  not  to  delay  the  operation. 

The  prospect  of  saving  lUe  after  opening  the  windpipe  in  cases  of  diphthe- 
ritic asphyxia  will  greatly  depend  upon  the  age  of  the  patient.  Under  two  or 
even  three  years  of  age,  recovery  is  extremely  rare ;  as  age  advances,  the  chance 
of  life  proportionately  increases,  and  in  adults  the  prospect  of  recovery  is  con- 
siderable. In  many  cases  the  patient  will  get  great  temporary  benefit  from  the 
operation,  and  will  appear  to  be  doing  well  for  several  days,  perhaps  for  eight, 
ten,  or  fourteen  ;  and  then,  to  the  gr^  disappointment  of  the  Surgeon,  he  will 
die,  not  from  the  effects  of  the  operation,  but  from  blood-poisoning  or  from 
extension  of  the  disease  to  the  bronchi  and  lungs. 

In  other  f oms  of  laryngeal  obetmetioii  not  dependent  on  membranoas 
laryngitis,  there  can  be  no  question  as  to  the  propriety  of  the  operation.  No 
patient  ought  ever  to  be  idlowed  to  die  from  simple  laryngeal  obstruction, 
whether  that  be  spasmodic  or  dependent  on  organic  disease,  without  an  attonpt 
being  made  to  save  life  by  opening  the  windpipe.  It  is  as  unpermissible  for  a 
Surgeon  to  allow  a  ])atient  to  die  of  laryngeal  asphyxia  without  an  attempt  at 
relief  by  opening  the  windpipe,  even  though  life  appear  to  be  extinct,  as  it 
would  be  to  let  him  die  of  hfemorrhage  without  attempting  to  control  the 
bleeding  vessel. 

Necessity  for  Promptitiide. — AVhen  it  has  been  determined  to  open  the 
windpipe  for  acute  disease,  more  especially  supervening  on  chronic  laryngitis, 
the  less  delay  there  is  in  having  recourse  to  operation,  the  better;  as  the 
patient  may  at  any  moment  be  seized  with  laryngeal  spasm,  and  be  carried  off. 
The  operation  ought  always,  however,  to  be  completed,  even  though  the  patient 
have  apparently  expired  before  the  windpipe^has  been  opened ;  for  resnacitatioa 
may,  even  in  these  extreme  cases,  be  effected  by  artificial  respiration.  When 
life  hangs  on  so  slender  a  thread  as  it  does  in  urgent  cases  of  laryngeal  obstrac- 
tion, the  first  touch  of  the  knife  may  cause  a  spasmodic  seizure  that  may  give 
rise  to  apparent  death.  It  has  twice  happened  to  me  to  operate  under  such 
circumstances,  and  in  both  cases  to  be  fortunate  enough  to  save  the  patienfs 
life.  I  was  called  many  years  ago  to  an  elderly  woman  who  was  apparently 
dying  from  the  supervention  of  acute  upon  chronic  laryngeal  disease.  I  lost 
no  time  in  making  an  incision  into  the  crioo-thyroid  membrane,  bat  at  the 
first  touch  of  the  knife  she  sank  back,  apparently  dead.  I  immediately  com- 
pleted the  operation,  and  introduced  a  large  silver  tube,  through  which  the 
lungs  were  inflated ;  in  the  course  of  a  few  minutes,  voluntary  lespiiatioa 
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recommenced,  and  the  patienfc  eventually  recovered.  She  has  never,  however, 
been  able  to  breathe  without  the  silver  tube,  which  she  wears  in  her  windpipe 
up  to  the  present  time.  In  another  case  to  which  I  was  hastily  summoned  by 
my  Mend  Mr.  Tweed,  I  found  the  patient,  a  young  woman,  in  the  last  stage 
of  asphyxia  from  acute  disease  of  the  larynx.  I  immediately  proceeded  to 
operate.  As  the  patient's  neck  was  short  and  thick,  and  the  veins  excessively 
turgid,  there  was  profuse  haemorrhage  on  the  first  incisions  being  made;  while 
we  were  waiting  a  minute  or  two  until  this  would  cease  before  opening  the 
windpipe,  the  patient  fell  back  and  apparently  expired.  I  lost  no  time  in 
plunging  the  scalpel  into  the  crico-thyroid  membrane,  and  cutting  down 
through  the  cricoid  cartilage,  so  as  to  make  a  free  aperture  into  the  air* 
paflsage.  On  endeavouring  to  set  up  artificial  respiration,  I  found  the  air- 
passages  clogged  with  inspissated  mucus,  which  prevented  the  entrance  of  air 
into  the  lungs  ;  the  life  of  a  fellow-creature  being  at  stake,  and  dependent  on 
the  immediate  and  full  establishment  of  artificial  respiration,  I  felt  that  there 
was  only  one  thing  to  be  done — to  empty  the  chest  of  the  matters  loading  it, 
and  that  this  must  be  done  instantaneously.  I  accordingly  applied  my  lips  to 
the  wound,  and  sucked  out  three  or  four  mouthf  uls  of  blood  and  mucus,  when 
I  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  lungs.  After 
artificial  respiration  had. been  kept  up  for  some  time,  the  heart  began  feebly 
to  act,  the  face  became  less  livid,  and  the  circulation  was  re-established ;  the 
patient  eventually  did  well,  and  is  now  alive  and  in  good  health. 

OPEBATION8. — In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
situations  in  which  he  may  make  the  apeiture ;  either  in  the  crico-thyroid 
membrane  by  Laryngotomy,  or  in  some  part  of  the  trachea  by  Traoheotomy. 
Besides  these  two  established  operations,  some  Surgeons  have  performed  a 
third — Lazyngo-traohaotomy,  by  opening  the  crico-thyroid  membrane,  and 
dividing  the  cricoid  cartilage  with  the  upper  rings  of  the  trachea. 

Whichever  operation  is  performed,  so  soon  as  the  windpipe  is  opened,  the 
patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often  attended 
by  much  struggling  and  distress,  during  which  the  whistling  occasioned  by  t)ie 
poflsing  of  the  air  through  the  new  passage  is  very  loud  and  marked.  The 
patient,  however,  soon  recovers,  and  then  breathes  naturally  and  easily,  the 
signs  of  aaphyri*  disappearing. 

The  windpipe  may  require  to  be  opened  either  by  laryngotomy  or  tracheotomy 
for  the  following  conditions  (L  =  Laryngotomy :  T  =  Tracheotomy)  : — 

1.  Acute  laryngitis  with  (sidema  of  the  glottis  in  the  adult  (L)« 

2.  Chronic  oedema  of  the  glottis  with  suffocating  spasms  (L), 

d.  Syphilitic  or  other  ulcerations  of  the  glottis  with  chronic  oedema  (L), 

4.  Membranous  laryngitis  in  children  (T). 

5.  Membranous  laryngitis  in  adults  (L). 

G.  Necrosis  of  the  cartilages  of  the  larynx  with  obstructive  thickening  of 
tifltnes  (T  or  L). 

7.  Epithelioma  of  the  epiglottis  and  other  growths  obstructing  the  laryngeal 
orifice  (L). 

8.  Tumours  in  the  larynx  (L). 

9.  Scald  of  glottis  by  boiling  water  or  acids  (T  or  L,  according  to  age  of 
patient). 

10.  Foreign  bodies  impacted  in  the  larynx  (L). 

11.  Foreign  body  in  the  trachea  or  bronchus  (T). 
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12.  Impaction  of  foi-eigu  substances  in  the  pharynx  (T). 

1 3.  Asphyxia  from  any  cause  by  which  the  glottis  is  mechanically  closed 
(T  or  L,  according  to  the  age  of  the  patient). 

14.  Accidents  in  operations  about  the  head  and  face  by  which  blood  accama- 
lates  in  the  pharynx  (L). 

15.  As  a  preliminary  step  in  certain  operations  on  the  bones  of  the  face, 
attended  by  much  haemorrhage  (T). 

16.  Laryngeal  spasm  or  paralysis  from  compression  of  the  inferior  laryngeal 
nerve  by  aortic  aneurism  (L). 

Laryngoto^iy  is  an  easy  operation.  The  crico-thyroid  membrane  is  almost 
subcutaneous,  and  may  readily  be  reached  by  making  a  vertical  incision  in  the 
mesial  line,  between  the  stcrno-hyoid,  about  an  inch  in  length,  and  then  a 
cross  cut  through  the  membrane  vrith  an  ordinary  scalpel.  The  air-passage 
having  thus  been  opened,  a  silver  tube,  curved  on  the  flat,  may  be  readily  in* 
troduced  and  retained  by  tapes  round  the  neck.  The  only  troublesome  result 
that  can  occur  in  this  operation  is  the  wound  of  a  small  artery,  the  crioo* 
thyroid  branch  of  the  superior  thyroid,  which  crosses  the  membrane.  I  have 
never  seen  any  trouble  arise  from  this ;  but,  should  it  occur,  the  hsemorrfaage 
would  readily  be  arrested  by  the  application  of  pressure  or  ligature. 

In  cases  of  extreme  urgency,  it  is  recommended,  by  some  Surgeons  that 
laryngotomy  be  pei*formed  by  a  transverse  instead  of  by  a  longitudinal  cat 
through  the  superficial  structures  in  order  to  save  time.  In  this  opinion  I  do 
not  agree ;  little  if  any  time  is  saved,  and  peril  may  ensue  by  catting  aciosB 
the  branches  of  the  anterior  jugular  veins — thus  l^ing,  as  I  have  seen,  to 
profrise  haemorrhage,  equally  embarrassing  and  dangerous.  There  is,  more- 
over, some  risk  of  the  formation  of  an  aerial  fistula.  In  all  cases  the  longi- 
tuduial  cut  answers  perfectly,  and  the  crico-thyroid  membrane  can  be  opened 
by  it  in  less  than  five  seconds. 

Tracheotomy  consists  in  making  an  opening  into  some  part  of  the  trachea, 
by  exposing  the  tube  and  cutting  across  two  or  three  rings. 

There  are  three  situations  in  which  the  trachea  may  be  opened ;  abovB, 
underneath,  and  below  the  isthmus  of  the  thyroid  body,  which  osaally  croBMS 
the  air-tube  opposite  its  second  and  third  rings.  Above  the  isthmus,  the 
trachea  is  comparatively  superficial,  being  covered  merely  by  the  skin  and 
superficial  fascia,  the  deep  fascia,  and  the  stemo-hyoid  muscles.  Beneath  the 
muscles  will  be  found  a  strong  fascia,  which  comes  downwards  in  front  of  the 
larynx  from  the  hyoid  bone  and  divides  above  the  thyroid  body,  inclosing  its 
isthmus  between  its  two  layers.  This  fascia  is  of  some  importance,  as  it  is 
difficult  to  push  the  isthmus  downwards  so  as  to  expose  the  upper  rings  of  the 
trachea  without  notching  this  transversely.  Below  the  thyroid  gland  the 
trachea  recedes  from  the  surface  and  is  overlapped  by  the  stemo-hyoid  and 
sterno-thyroid  muscles,  beneath  which  is  some  loose  areolar  tissue  in  which  lie 
the  inferior  thyroid  plexus  of  veins,  which  are  of  large  size,  together  with  some 
tracheal  branches  from  the  inferior  thyroid  artery,  and  in  rare  cases  an 
irregular  arterial  branch  ascends  from  the  aorta  in  front  of  the  trachea  to  the 
thyroid  body — ^the  thyroidca  ima.  Beneath  the  deep  fascia,  bat  superficial  to 
the  muscles  on  each  side,  lie  the  anterior  jugular  veins.  These  are  variable 
in  size,  become  larger  below,  and  sometimes  communicate  by  a  branch 
crossing  the  line  of  the  tracheotomy  wound.  The  carotid  arteries  also  are  in 
close  relation  to  the  trachea  on  each  side,  being  more  especially  in  danger 
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at  the  lower  part  of  the  neck.  Opposite  the  epistemal  notch,  the  wind-pipe  is 
crossed  by  the  left  innominate  vein,  which  has  been  seen  by  Macilwain  lying 
high  at  the  very  point  where  tracheotomy  is  usually  performed.  A  glance  at 
these  important  relations  will  suffice  to  indicate  the  difficulty  that  must  in 
many  cases  occur  in  exposing  and  opening  the  trachea.  This  difficulty  is 
greatly  increased  when  the  veins  of  the  neck  have  become  turgid  in  conse- 
quence of  the  pulmonic  obstruction.  It  will  be  seen  also  that  the  trachea  is 
less  covered,  and  may  consequently  be  much  more  readily  reached  above,  than 
below,  the  isthmus  of  the  thyroid  gland.  Though  some  Surgeons,  as  Yelpcau, 
for  instance,  have  recommended  the  opening  to  be  made  in  the  lower  part  of 
the  tube,  no  advantage  whatever  is  gained  by  so  doing,  whilst  the  difficulties  of 
the  operation  are  very  seriously  increased;  and  in  practice  it  is  almost 
invariably  opened  at  its  upper  part,  usually  through  the  first  and  second 
rings. 

The  patient  should,  if  possible,  be  placed  on  a  Cable  in  a  good  light.  In 
operating  on  an  adult,  it  will  be  found  sufficient  in  most  cases  to  support  the 
patient's  shoulders  with  pillows,  while  the  head  is  thrown  as  much  back  as 
practicable.  In  children,  a  small  firm  pillow  must  be  placed  under  the  neck, 
so  as  to  throw  the  trachea  as  much  forwards  as  possible.  A  stocking  stuiTed 
tightly  with  towels  will  usually  be  found  to  answer  the  purpose  admirably. 
An  assistant  should  be  seated  above  the  head  of  the  patient ;  it  is  his  duty  to 
hold  the  head  steady  with  his  wrists,  while  with  a  blunt  hook  in  each  hand  he 
draws  the  wound  open  during  the  operation.  At  the  same  time  he  must  keep 
the  chin  exactly  in  the  middle  line  to  serve  as  a  guide  to  the  Surgeon.  The 
hooks  must  never  be  entrusted  to  separate  assistants,  as  they  would  cer- 
tainly displace  the  wound  from  the  middle  line.  If  another  assistant  is 
present,  he  may  give  the  ansasthetic  and  sponge  the  wound.  The  Surgeon 
stands  to  the  right  side  of  the  patient. 

If  it  be  intended  to  open  the  trachea  above  the  isthmus  of  the  thyroid  body, 
the  incision  must  be  commenced  at  the  upper  border  of  the  cricoid  cartilage, 
and  carried  downwards  directly  in  the  middle  line  for  an  inch  to  an  inch  and 
a  half,  according  to  the  age  and  size  of  the  patient  and  the  amount  of  subcu- 
taneous fat.  After  dividing  the  integuments,  the  interval  between  the  sterno- 
hyoid muscles  must  be  found,  and  these  drawn  apart  Any  veins  that  present 
themselves  should  be  avoided  as  carefully  as  possible,  and  held  on  one  side  by 
the  assistant,  who  has  charge  of  the  blunt  hooks.  After  the  muscles  have 
Ijcen  drawn  apart,  the  isthmus  of  the  thyroid  body  comes  into  view,  and  above 
it  is  the  fiEMcia  that  supports  it  and  covers  the  trachea.  The  lower  border  of 
the  cricoid  cartilage  should  then  be  felt  for ;  it  can  be  recognized  by  its 
forming  a  slight  projection  above  the  level  of  the  trachea,  which  can  be  readily 
felt  with  the  finger-nail  If  the  parts  are  well  in  view,  the  trachea  may  be 
best  exposed  by  the  plan  recommended  by  Bose.  The  layer  of  fascia  in  front 
of  the  trachea  which  supports  the  isthmus  is  picked  up  with  a  pair  of  forceps 
at  the  lower  border  of  the  cricoid  cartilage,  and  carefully  divided  transversely 
for  a  distance  sufficient  to  admit  the  handle  of  the  scalpel  beneath  it,  by 
means  of  which  ihe  isthmus  is  pushed  downwards,  and  the  upper  three  rings 
of  the  trachea  clearly  exposed.  The  trachea  is  then  transfixed  with  a  sharp 
hook  and  drawn  forwards  to  steady  it  while  the  opening  is  mada  It  is  usually 
recommended  to  insert  the  hook  in  the  middle  line,  immediately  below  the 
cricoid  cartilage,  but  the  plan  devised  by  J.  Marshall  will  be  found  more  con- 
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Tcnient.    In  this,  the  hook  is  inserted  about  an  ei};ht)i  of  nil  inch  from  the 
middle  line  parallel  to  the  intended  incision,  its  point  being  made  to  reappear 
so  as  to  puncture  the  trachea  in  two  places,  and  to  {;et  a  firm  hold  on  ii. 
The  opening  in  the  trachea  is  then  made,  the  knife  being  held  by  the  blade 
about  half  an  inch  from  its  point,  so  that  it  is  not  possible  to  transfix  the 
trachea  and  puncture   the  ccsophagus.    The  incision  must  be  made  from 
below  upwards,  and  should  include  about  three  rings  of  the  trachea.     The 
tube  may  now  be  easily  inserted  by  drawing  one  lip  of  tiie  opeuiuE  wet! 
fomards  with  the  hook  that 
has  been  inserted  parallel  to 
it,  while   the  other  is  de- 
pressed with  the  end  of  the 
tube.    If  this  be  done,  it 
slips  in  ivithout  any  diffi- 
culty.    It  must    then    be 
retained    by    ta])es    round 
the  neck. 

If  the  trachea  is  to  be 
opened   leloic  the  isthmus 
of  the  thyroid   body,   the 
incision    must    commeniv 
pfg.  7».-oi>™tionrfTiKh»tomj-.  immediately  below  the  cri- 

coid cartilage,  and  be 
carried  downwards  for  at  least  an  inch  and  a  half.  The  muscles  arc  ezpoaxl 
and  separated  aa  in  the  previous  operation.  In  this  situaticu  the  steruo- 
thyroids  will  probably  come  into  view  after  the  stemo-hyoids  have  been  drawn 
aaide.  The  isthmus,  having  been  exposed,  must  be  drawn  upwards  with  a 
blunt  hook.  At  this  stage  of  the  operation,  the  large  veins  forming  thi- 
inferior  thyroid  plexus  must  be  carefully  avoided,  and  if  the  wound  be  \ery 
deep  it  is  safer  to  use  the  scalpel  to  a  limited  extent,  dilating  the  deeper  pans 
of  the  wound  with  \(&  handle  or  with  a  dirvctor.  In  young  children  the 
thymus  gland  will  appear  in  the  lower  part  of  the  incision,  and  require  to  be 
pushed  downwards. 

Opening  the  tmcbea  bmfalh  the  isthmus  is  seldom  necessary,  but  ahonld  it 
be  noavoidable  the  tissue  of  the  thjToid  body  may  be  divided  with  bnt  littk- 
bleeding  if  the  knife  be  kept  accurately  to  the  middle  line.  Laryngo-lrnc/itv- 
tomy,  in  which  the  cricoid  cartilage  is  divided  with  one  or  two  of  the  upper 
rings  of  the  trachea,  is  ocoasionaUy  performed  intentionally,  but  more  often 
accidentally,  in  young  children,  the  criooid  being  mistaken  for  a  ring  of  the 
trachea.  Tlie  accident,  if  such  it  can  be  called,  is  not  productive  of  any  injury 
bo  the  patient. 

The  question  as  to  tlie  nfMr  of  th*  wlmfaiirtnttioa  of  oUonrftem  in 
these  operations  often  occurs.  I  believe  that  it  may  always  be  given  safely 
except  in  cases  of  extreme  syncopal  asphyxia,  where,  as  sensibility  no  longer 
exists,  it  is  unneceHKiry.  Laryngeal  inflammation  and  obstmction  are  always 
associated  with  so  much  spasm,  more  particularly  in  children,  that  it  ivill  often 
be  found  that  the  patient  respires  more  easily  and  fully  whilst  under  the 
influence  of  chloroform  than  before  its  inhalation  was  commenced ;  ud,  as 
the  anaMthesia  materially  facilitates  the  operation  by  doing  away  with  his 
writhingB  and  stmggltngs,  I  invariably  have  recourse  to  it  n-hen  I  peifonn 
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tracheotomy  on  children.  In  laryngotomy  in  the  adult  it  does  not  appear  to 
me  to  be  necessary. 

Difievlties  and  Accidents. — This  operation  is  often  attended  by  extreme 
difficulty,  and  not  unfrequently  by  much  danger. 

The  difficulties  occurring  in  tracheotomy  are  chiefly  referable  to  four  heads  : 
1.  Difficulty  in  Exposing  the  Trachea ;  2.  Profuse  Haemorrhage  ;  8.  Difficulty 
in  Opening  the  Trachea ;  and  4.  Trouble  in  Introducing  the  Trachea-Tube. 

1.  The  Difficulty  in  Exposing  the  Trachea  increases  greatly  as  the  incisions 
approach  the  sternum,  and  is  especially  great  in  stout,  short-necked  persons. 
The  want  of  an  assistant  to  hold  the  wound  open  adds  greatly  to  the  difficulty 
of  the  operation.  This  may,  however,  be  overcome  by  the  use  of  the  ingenious 
**  Automatic  Retractor  "  devised  by  R.  W.  Parker  (Fig.  756).    The  accidents 


Fig.  756.— Automatic  Retractor. 

in  this  part  of  the  operation  arise  very  commonly  from  taking  the  guides 
incorrectly.  In  their  anxiety  to  open  the  trachea  above  the  thyroid  body, 
young  operators  are  apt  to  make  the  incisions  too  high.  The  pomum  Adami 
of  a  young  child,  especially  when  covered  by  much  fat,  is  scarcely  to  be  felt, 
and  the  hyoid  bone  is  sometimes  mistaken  for  it.  Owing  to  this  error  I  have 
more  than  once  seen  the  thyroid  cartilage  partly  divided,  and  in  one  case  an 
opening  made  even  in  the  thyro-hyoid  space.  The  mistake  is  avoided  by  taking 
the  sternal  notch  as  the  guide,  and  making  the  incision  in  a  child  reach  to 
about  a  finger's  breadth  above  it.  Insufficiency  of  the  incision  is  a  frequent 
source  of  difficulty.  Even  in  the  smallest  children  it  should  never  be  less  than 
one  inch  in  length.  Deviation  from  the  middle  line  is  a  common  cause  of 
accident,  leading  to  wounds  of  the  thyroid  body  or  even  of  the  carotid  artery, 
or  to  great  difficulty  in  finding  the  trachea.  It  may  be  the  fault  of  the  assis- 
tant, who  should  keep  the  chin  exactly  in  the  middle  line  as  a  guide  to  the 
Surgeon.  In  very  young  children  an  inexperienced  assistant  may  even  draw 
the  trachea  on  one  side  with  the  blunt  hook. 

2.  The  Sannorrhatfe  may  occur  either  from  arteries,  from  veins,  or  from 
the  thyroid  gland.  Arterial  haemorrhage  is  less  frequent  and  troublesome  than 
the  bleeding  from  other  sources.  When  it  occurs,  it  happens  chiefly  from  the 
wound  of  some  anomalous  branch,  or  from  that  of  the  small  tracheal  vessels. 
Desault  has,  however,  mentioned  a  fatal-  case,  in  which  death  arose  from  a 
wound  of  the  carotid.  The  arterial  anastomosis  of  the  isthmus  of  the  thyroid 
body  may,  if  this  part  be  enlarged,  occasion  some  difficulty  in  the  perform- 
ance of  the  operation ;  but  the  main  source  of  danger  is  unquestionably 
the  vcnmts  bleeding.  Not  only  are  the  plexuses  of  veins  of  large  size,  more 
particularly  where  they  cover  the  lower  part  of  the  trachea,  but  they  become 
immensely  gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence, 
when  they  are  wounded,  the  bleeding  may  be  so  abundant  as  scarcely  to  be 
controllable,  and  may  very  greatly  retard  the  after-steps  of  the  operation. 

VOL.  n  Y  Y 
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Many  Surgeons  of  authority  in  these  matters  advise  that  the  windpipe  should 
not  be  opened  until  all,  or  nearly  all,  the  bleeding  has  ceased  ;  lest  the  blood, 
entering  the  bronchi  and  lungs  through  the  aperture,  asphyxiate  the  patient. 
But  in  this  way  much  valuable  time  may  be  consumed,  and  Uie  patient  may  be 
fatally  exhausted  by  a  tedious  and  prolonged  operation,  and  by  the  loss  of  an 
unnecessarily  large  quantity  of  blood.  The  haemorrhage  in  this  operation  is 
almost  entirely  venous,  and  is,  in  a  great  measure,  dependent  on  the  distension 
of  the  veins  of  the  neck,  which  occurs  in  asphyxia  as  the  result  of  the  accumula- 
tion of  blood  in  the  right  cavities  of  the  heart,  consequent  upon  the  obstructed 
circulation  through  the  lungs  ;  and  the  bleeding  will  continue  so  long  as  that 
obstruction  remains  unmoved.  But  as  the  respiratory  process  is  re-established, 
this  obstruction  to  the  pulmonic  circulation  diminishes,  the  cardiac  cavities 
become  nnloaded,  the  venous  turgescence  of  the  neck  subsides,  and  the 
haemoirhage  proportionately  lessens.  This  I  have  repeatedly  found  in  asphyiia 
artificially  induced  in  animals ;  and  I  have  often  seen  it  in  the  human  subject, 
in  cases  in  which  it  has  become  necessary  to  open  the  windpipe  at  onc«« 
>vithout  waiting  to  arrest  haemorrhage.  Hence,  except  in  those  instances  in 
which  an  arterial  twig  or  large  venous  trunk  has  been  wounded,  and  which 
must  of  course  be  secured,  the  occurrence  of  bleeding,  though  tolerably  smart, 
need  not  deter  the  Surgeon  from  opening  the  mndpipe  ;  as  the  relief 
aflForded  to  respiration  wiU  induce  a  corresponding  and  rapid  diminution  in 
the  venous  turgescence  of  the  neck,  and  in  the  consequent  flow  of  blood  from 
the  wound. 

It  is  important  to  bear  in  mind  that  the  risk  of  haemorrhage  is  not  entirely 
avoided  by  the  use  of  blunt  instruments.  The  veins  are  very  thin-walled  and 
easily  torn,  and  I  have  seen  very  troublesome  bleeding  caused  in  this  way  by 
the  incautious  use  of  a  director.  The  difficulties  arising  ivom  haemorrhage  are 
very  greatly  increased  by  an  insufficient  incision.  There  is  seldom  any  trouble 
in  arresting  the  bleeding  if  the  wounded  vessel  can  be  clearly  seen.  Sir 
Spencer  Wells's  forcipressure  forceps  will  be  found  invaluable  under  these 
circumstances,  as  the  vessel  can  be  seized  and  the  forceps  left  attached  till 
the  operation  is  completed.  Should  blood  accidentally  enter  the  trachea  in 
such  quantities  as  to  threaten  suffocation,  it  must  be  sucked  out  either  by  the 
mouth  applied  to  the  tube  or  by  an  aspirator  tube  passed  down  the  trachea. 
As  in  diphtheria  it  is  extremely  dangerous  to  suck  the  tube ;  it  is  advisable, 
when  performing  tracheotomy,  always  to  have  an  aspirator  at  hand  in  case  of 
need. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.  In  consequence  of  the  convulpire 
breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  thus 


Fig.  757.— Trachea-book-Director. 


increasing  considerably  the  depth  of  the  wound  in  the  neck ;  and,  at  each 
short  and  gasping  respiration,  the  air-tul)c  is  rapidly  jerked  up  and  down, 
approaching  to  and  receding  from  the  surface  in  such  a  way  that  the  sc&lpei 
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cannot  be  thrnst  into  it  with  safety.  In  order  to  do  this  with  the  least  risk, 
a  ^arp-pointed  hook  shonld  be  passed  between  two  of  the  rings,  and  the  tul>e, 
being  thna  fixed,  opened  by  cutting  upwards  (Fig.  756).  Or  the  hook,  being 
grooved  along  its  convexity,  aa  Edwards  recommends  (Fig.  7ri7),  is  to  be  intro- 
duced under  the  cricoid  cartilage,  aud  the  air-tube  palled  up  and  opened  by 
sliding  the  scaljtcl  along  the  groove  of  this  hook -director.    I  have  found  it 


advantageous  in  some  cases  to  open  the  trachea  with  a  cutting  hook,  such  as 
is  here  represented  (Fig.  7j8).  By  means  of  an  instrument  of  this  kind,  the 
tnichea  is  first  fixed  and  then  divided  without  danger  to  the  patient. 

The  only  accident  liktOy  to  happen  at  this  staj.'e  of  the  operation  is  wound 
of  the  (Esophagus.  This  is  avoided  by  steadying  the  wrist  on  the  sternum 
while  making  the  incision,  by  drawing  the  tnichea  well  forward  with  the  sharp 
hook,  and  by  holding  the  knife  by  the  blade  so  that  not  more  than  half  an 
iuch  projects  beyond  the  finger  and  thumb.  I  have  heard  of  a  case  iu  whicli, 
for  want  of  these  precautions,  not  only  was  the  OESophagns  wounded,  but  at 
the  post-mortem  examination  the  mark  of  the  knife  was  found  upon  the  bodies 
of  three  of  the  cervical  vertebne. 

4.  After  the  trachea  hiiH  been  opened,  the  next  point  is  to  Introduce  & 
jxogtx  Tabs.  In  doing  this,  special  care  must  be  taken  not  to  push  the  tube 
into  a  sort  of  poncli  which  always  exists  at  the  lower  angle  of  the  wound,  between 
the  trachea  and  the  deep  fiiscia  of  the  neck.  This  error  is  not  only  embarrassing 


ilg.  7M.-BimnTa)ietl<iHa.  tie.  ' 

in  the  highest  degree  to  the  Sui^eon,  but  dangerous  to  the  patient  by  the  delay 
it  occasions,  by  the  compn^-wion  exercised  on  the  trachea  below  the  opening 
inU>  it,  and  by  the  suction  of  blood  into  the  aperture  in  the  air-tubo.  It  is 
beet  avoided  by  expanding  the  tracheal  opening  with  the  dilator  (Fig.  7G1), 
and  passing  the  tube  between  the  blades  of  that  instrument,  or  by  adopting 
the  method  already  described  of  inserting  the  sharp  hook  parallel  to  the  line 
of  incision  insU-itd  of  above  it.     In  passing  the  lube  into  the  trachea  some 
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difficulty  may  be  experienced,  owing  to  the  elasticity  of  the  Bides  of  the  incision 
in  the  windpipe,  in  consequence  of  which  one  of  them  is  apt  to  be  donbled  in 
under  the  end  of  the  instrument.  This  may  be  avoided  by  introducing  the 
sharp  hook  in  the  mjanner  described  above,  or  by  the  use  of  Fuller's  bivalve 
tube  introduced  closed  (Fig.  759),  and  then  expanded  by  slipping  a  cannula 
into  it  (Fig.  760).  If  the  rings  of  the  trachea  be  very  rigid  and  unyielding, 
the  silver  tube  may  most  conveniently  be  introduced  by  expanding  the  incision 
by  means  of  the  trachea-forceps  (Fig.  7G1),  and  then  passing  it  between  or 
under  their  blades. 

Some  Surgeons  prefer,  instead  of  the  scalpel,  to  open  the  trachea  with 
cutting  forceps,  or  with  a  trochar  carrying  a  cannula  in  the  shape  of  a 
trachea-tube,  which  is  then  left  in  the  air-passage ;  these  instrumenta,  though 
ingenious  and  in  some  respects  useful,  do  not  appear  to  me  to  be  so  safe  or 
easy  of  management,  especially  in  children,  as  the  scalpel  and  trachea-hook. 

Traohea-tubes  should  be  of  such  a  calibre  throughout  as  to  admit  of  respi- 
ration being  carried  on  through  them,  without  any  effort  on  the  part  of  the 
patient.  Many  of  those  that  are  to  be  met  with  in  the  instrument-makers* 
shops,  though  very  wide  at  the  mouth,  are  &r  too  narrow  and  contracted  at  the 
lower  aperture  to  allow  a  free  and  unimpeded  passage  for  the  air  of  respiration, 
being  made  very  conical  in  order  to  admit  of  easy  introduction,  and  to  occlude 
the  opening  in  the  windpipe  completely,  so  as  to  prevent  the  entry  of  any  blood 
by  the  side  of  the  tube.  The  disadvantage  attending  this  mode  of  construction 
may  in  a  great  degree  be  remedied  by  having  a  longitudinal  opening  like  the 
large  eye  of  a  catheter  cut  in  the  side  of  the  tube,  immediately  above  the 
inferior  aperture. 

One  great  difficulty  which  the  Surgeon  has  to  meet  in  cases  of  tracheotomy 
or  laryngotomy,  is  to  keep  the  tube  from  being  clogged  and  obstructed  by 
mucus.  It  is  usually  stated  that  the  tube  may  be  kept  clear  by  the  occasional 
introduction  of  a  feather,  of  a  piece  of  sponge  fixed  to  a  stick,  or  a  bit  of  lint 
\\Tapped  round  a  probe.  In  this  way  it  is  true  that  the  frothy  mucus  that 
collects  in  the  tube  may  be  readily  enough  cleared  away ;  but  this  simple  means 
will  in  very  many  cases  be  found  to  be  quite  ineffectual  in  removing  another 
kind  of  mucus  that  in  certain  conditions  rapidly  accumulates  to  a  considerable 
extent  within  the  tube.  On  examining  a  trachea-tube  that  has  been  worn  for 
but  a  few  hours,  it  will  be  found  that  its  interior  becomes  gradually  lined  by  a 
coating  of  dry,  gummy,  and  very  tenacious  mucus,  which  is  so  firmly  adherent 
to  the  metal  that  it  must  be  detached  by  means  of  a  pen-knife  or  pointed 
probe ;  or,  what  is  better,  by  pouring  boiling  water  through  the  tube.  This 
tenacious  mucus,  collecting  in  largest  quantity  at  the  inferior  aperture,  and  at 
the  curve  of  the  trachea-tube,  may  block  up  its  calibre  to  a  very  great  and 
dangerous  extent,  whilst  the  mouth  of  the  tube  appears  to  be  perfectly 
penious  and  free.  Though  feathers  and  pieces  of  stick  armed  with  sponge  or 
lint  have  been  introduced  from  time  to  time,  these,  passing  over  this  dry 
mucus,  are  quite  unable  to  detach  it  from  the  side  of  the  tube,  and  bring 
away  merely  the  sputa  and  more  frothy  mucus. 

Obr^  devised  a  very  simple  means  to  remedy  this  inconvenience.  It  oonsists 
in  the  trachea-tnbe  being  made  of  uniform  calibre  throughout,  and  ha%'ing  an 
interior  tube  accurately  fitted  to  it,  and  projecting  about  one-eighth  of  an  inch 
beyond  the  lower  extremity  of  the  outer  tube.  It  is  in  the  projection  of  the 
internal  tube  beyond  the  lower  end  of  the  external  one  that  the  great  utility 
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of  this  contrivance  consists.  If  the  two  tabes  be  of  the  same  length,  or  still 
more,  if  the  itinermoBt  tube  be  the  shorter,  a  plug  of  nincue  msy  be  left  at  the 
end  of  the  outer  cannula,  on  the  withdrawal  of  the  inner  tube.  But  if  this  be 
the  longer  of  the  two,  the  end  of  the  outer  tube  will  be  eETectually  cleared 
every  time  it  is  withdrawn,  which  may  be  done  as  often  as  any  mucus  collects, 
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without  in  the  slightest  degree  disturbing  the  patient.  The  two  tubes  are 
fixed  by  means  of  a  battoa,  attached  to  the  edge  of  the  outer  one  (Figs.  7i)2, 
768).  The  bivalve  trachea-tube  ^Figs.  759,  7C0)  is  constructed  on  the  same 
principle,  the  inner  tube  being  longer  than  the  outer ;  and  it  possesses  the 
additional  advantage  of  being  readily  removed  for  the  purposes  of  cleaning, 
and  as  easily  replaced.  When  used  for  laryngotomy,  the  tube  may  con- 
venicntly  be  curved  on  the  flat  (Fig.  7C4) ;  the  longest  diameter  being  lateral 
instead  of  antero-posterior,  thus  beiug  adapted  to  the  form  of  the  aperture  in 
the  crico-thyroid  membrane. 

It  sometimes  happens  that,  in  coosequenoe  of  the  tube  becoming  detached 
fh>m  the  shield,  it  slipe  into  the  trachea,  where  it  acts  as  a  foreign  body. 
Cases  of  this  kind  have  been  related  by  Walters,  and  by  J.  W.  Ogle.  The 
removal  of  the  tubes  was  eflected  by  means  of  forceps.  For  the  prevention  of 
such  an  accident,  it  has  been  snggested  that  the  trat^ea-tabe  should  be  formed 
in  one  piece,  instead  of  in  two  pieces  soldered  together. 

When  a  tntchea-tnbe  has  been  worn  for  any  length  of  time,  it  will  almost 
always  be  found  that  ulceration  has  taken  place  in  the 
trachea  at  some  point  as  the  result  of  pressure.  The  dis- 
charge from  this  ulcerating  surface,  and  the  increased 
secretion  caused  by  the  accompanying  irritation,  add 
greatly  to  the  difficulty  eiperieuced  in  keeping  the  tube 
fVom  becoming  choked.  To  overcome  these  difficulties, 
Korrant  Itaker  has  employed  a  tube  made  of  India- 
rubber,  such  as  is  used  in  the  manufacture  of  the  India- 
rubber  catheter.  It  has  anSicicnt  rigidity  to  }»%vcnt  its  Tnehwtwi'y^tX* 
collapsiDg,  but  not  suflicieut  to  give  rise  to  irritation  or 
to  caose  ulceration.  It  is  to  be  introduced  afUir  the  first  twenty-four 
bouts,  a  silver  tube  being  used  till  then.  The  tube  is  single,  but  the  ease 
with  which  it  can  be  removed  and  re-introduced  is  so  great,  that  there 
is  no  difficulty  in  keeping  it  clean ;  in  fact,  the  irritation  produced  in  so 
doing  is  said  to  be  less  than  that  caused  by  the  removal  of  the  inner  tube  of 
any  ordinary  double  trschea-tube.    Baker  has  found,  from  experience  in  a 


T 


J 


694        OPERATIONS   ON  THE  AIR-TVBE    AND    CHEST. 

considerable  number  of  cases,  that  it  is  worn  with  much  greater  comfort  to  the 
patient  than  a  rigid  tube. 

R.  W.  Parker  has  pointed  out  that  the  ulceration  caused  by  the  point  of 
the  cannula  is  in  great  measure  due  to  the  fact  that  the  ordinary  quarter- 
circle  tubes  do  not  correspond  with  the  natural  direction  of  the  trachea ;  be 
has  therefore  devised  an  angular  tube  to  overcome  this  difficulty.  It  is  fitted 
with  the  movable  collar  invented  by  Roger  of  Paris,  which  will  be  found  to  be 
more  comfortable  to  the  patient  than  a  rigid  shield. 

Tracheotomj  in  Children  is  never  easy,  and  is  at  times  a  dangerous 
operation.  The  difficulty  of  the  operation  arises  more  particularly  in  infanta 
and  very  young  children  from  the  shortness  of  the  neck,  and  the  depth  and 
small  size  of  the  trachea.  Before  the  age  of  puberty,  this  tube  is  usually 
thickly  covered  by  a  quantity  of  loose  granular  fat,  containing  many  veins, 
and  is  of  small  size,  so  that  a  slight  deviation  of  the  incision  to  one  side  may 
readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity  with  the  carotid 
arteries.  The  danger  of  the  operation  results  from  the  large  size  of  the 
venous  plexuses  in  connection  with  the  thyroid  body.  In  performing  this 
operation  in  young  subjects,  chloroform  should  always  be  administered.  This 
may  be  done  with  safety,  even  though  the  most  urgent  asphyxia  be  present ; 
the  difficulty  of  respiration,  being  in  a  great  measure  spasmodic,  is  relieved  by 
the  anaesthetic.  If  chloroform  be  not  given,  the  straggles  of  the  child  will 
seriously  embarrass  the  operator.  The  dangers  and  difficulties  of  the  operation 
are  avoided  only  by  attention  to  the  advice  already  given,  to  keep  accurately 
to  the  middle  line,  to  avoid  operating  too  high,  mistaking  the  hyoid  bone  for 
the  pomum  Adami,  to  make  a  free  enough  incision,  and  above  all  to  avoid 
needless  hurry  in  cases  in  which  asphyxia  is  not  imminent,  and  to  do  the 
operation  by  a  careful  process  of  dissection,  rather  than  by  irregular  tearing 
with  blunt  instruments. 

Comparison  of  Tracheotomy  and  LArsrngotomy. — On  comparing 
tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  I  think  there  can  be 
little  doubt  that  the  Surgeon  should  give  the  preference,  in  all  cases  where  it 
is  practicable,  to  the  latter  operation,  on  account  of  its  greater  simplicity, 
safety,  and  rapidity.  When  the  windpipe  is  to  be  opened  for  the  extraction 
of  a  foreign  body,  tracheotomy  should  be  performed  in  preference  to  laryngo- 
tomy, as  the  latter  operation  does  not  provide  a  sufficient  opening  for  its 
expulsion  or  extraction.  In  children  the  larynx  is  so  little  developed,  that 
tracheotomy  must  always  be  done.  In  all  cases  in  which  the  obstruction  to 
respiration  is  produced  by  inflammatory  effusion  into  the  submucous  areolar 
tissue,  or  oedema  glottidis,  whether  dependent  upon  idiopathic  or  erysipelatons 
laryngitis,  or  chronic  disease  of  the  larynx,  or  upon  the  irritation  and  inflam- 
mation excited  by  swallowing  boiling  water  or  the  stronger  acids,  in  my 
opinion,  laryngotomy  is  the  operation  that  should  be  preferred  in  the  adnlt ; 
and  this  opinion  is  based  on  the  following  reasons. 

1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of  obstruc- 
tion, there  can  be  no  necessity  to  make  an  aperture  farther  from  the  seat  of 
disease.  In  laryngitis,  whether  that  affection  assume  the  acute  or  the  chronic 
character,  the  obstruction  to  breathing  is  in  a  great  measure  mechanical,  and 
depends  upon  the  infiltration  of  the  submucous  areolar  tissue  of  the  laiynx, 
and  partly  of  the  large  plane  of  this  tissue,  which  lies  behind  the  larynx^ 
and  which,  by  expanding,  as  it  were,  into  the  pharynx,  obstmcts  degia 
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tition,  and  afterwards,  by  the  extension  of  this  swellin^:  and  infiltration  to  the 
lips  of  the  glottis  and  the  inteiior  of  the  larynx,  causes  an  impediment  to  the 
entrance  of  air  into  the  bronchi.  Bnt,  as  has  been  pointed  out  by  Sir  Prescott 
Hewett,  this  submucous  areolar  tissue  terminates  at  the  true  vocal  cords, 
where  the  mucous  membrane  becomes  directly  applied  to  the  subjacent  fibrous 
structures ;  the  swelling  and  consequent  mechanical  impediment  are  hence 
confined  to  the  limits  of  the  thyroid  cartilage,  and  any  opening  made  below 
this  will  clear  the  lowest  limit  of  the  disease,  which  is  always  accurately  and 
almost  mathematically  bounded  below  by  the  vocal  cords.  Hence  an  aperture 
in  the  crico-thyroid  membrane  is  quite  as  effectual  as  one  in  the  trachea. 

2.  Laryngotomy  is  a  &r  safer  operation  than  tracheotomy.  On  this  point 
I  need  scarcely  dwell ;  a  glance  at  the  anatomy  of  the  parts  concerned  will  be 
sufficient  to  establish  it.  The  crico-thyroid  membrane  is  nearly  subcutaneous, 
and  no  parts  of  importance  can  be  wounded  in  opening  it,  if  we  except  the 
small  crico-thyroid  artery  which  crosses  it,  and  which  might  be  cut  across, 
but  from  which  I  have  never  seen  any  trouble  arise.  The  trachea,  on  the 
contrary,  is  not  only  deeply  seated,  but  covered  by  a  large  plexus  of  blood- 
vessels, which,  when  rendered  turgid  by  the  asphyxiated  condition  that  exists 
when  an  operation  is  required,  pours  out  a  large  quantity  of  dark  blood,  and 
thus  seriously  embarrasses  and  delays  the  Surgeon  at  a  time  when  the  life  of 
the  patient  depends  on  the  speedy  admission  of  air  to  his  lungs. 

8.  Laryngotomy  can  be  much  more  quickly  performed  than  tracheotomy. 
This  I  look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requiring 
operation ;  a  few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
either  in  &vonr  of  life  or  of  death.  The  rapidity  with  which  laryngeal 
obstruction — partly  mechanical  and  partly  from  spasm — sets  in,  is  sometimes 
so  great,  more  particularly  when  an  acute  inflammation  supervenes  on  chronic 
disease  of  the  larynx,  that  life  may  be  extinguished  before  the  Surgeon  has 
time  to  open  the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.  In 
extreme  cases,  as  where  the  lungs  have  become  slowly  engorged,  the  action  of 
the  heart  is  already  enfeebled,  and  a  sudden  spasm  occurring  at  the  glottis, 
will  at  once  place  the  patient  beyond  recovery.  But  even  though  life  appear 
for  the  moment  extinct,  it  is  the  imperative  duty  of  the  Surgeon  to  open  the 
air-passage  as  speedily  as  possible,  and  to  endeavour,  by  means  of  artificial 
respiration,  to  recall  the  flickering  spark  ;  and  it  is  impossible  to  experience 
a  greater  satisfaction  in  the  exercise  of  our  profession,  or  to  witness  a  greater 
triumph  of  art,  than  in  thus  snatching  a  patient  out  of  the  very  jaws  of 
death. 

An  objection  has  been  urged  to  laryngotomy  in  these  cases,  that  it  does 
not  allow  the  patient  to  wear  a  tube  without  much  irritation  being  induced. 
This,  however,  I  have  not  found  to  be  the  case  in  my  practice.  I  have  had 
patients  who  have  worn  silver  tubes  in  this  situation  a  considerable  number  of 
years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irritation  has 
been  occasioned  by  them. 

The  conditions  which  necessitate  an  opening  in  the  windpipe,  and  the 
operation  adapted  to  each,  have  been  already  given  (p.  (>85). 

After-Treatment  of  Leryngatomy  and  Traeheotomy. — In  all  cases 
after  the  windpipe  has  been  opened,  the  patient  should  be  placed  in  a  well- 
wanned  room,  the  air  of  which  should  be  kept  moist  by  means  of  steam.  A 
thin  piece  of  muslin  folded  two  or  three  times  may  be  laid  over  the  opening 
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of  the  tube  to  exclude  dust.  If  the  operation  have  been  perfonned  for  some 
temporary  obstraction  of  the  glottis,  such  as  the  impaction  of  a  foreig:n  body, 
the  tube  may  be  taken  out  as  soon  as  the  cause  is  removed,  and  the  woond 
allowed  tojheal  by  granulation. 

The  afler'treatmmt  of  tracheotomy  for  membranom  laryngitis  requires  special 
attention,  as  the  success  of  the  operation  depends  almost  entirely  upon  it. 
The  objects  in  view  are,  1st,  to  provide  a  warm  moist  atmosphere,  in  order  to 
diminish  as  far  as  possible  the  risk  of  bronchitis  ;  2nd,  to  keep  the  tube  clean 
and  free  ;  3rd,  to  hasten  the  separation  of  the  membrane  and  limit  its  exten* 
sion  ;  and  4th,  to  remove  the  tube  at  the  earliest  possible  period. 

A  warm  moist  atmospliere  is  best  provided  by  placing  the  child  in  a  bed 
over  which  a  sort  of  tent  of  sheets  is  reared,  supported  by  pieces  of  lath  or 
iron  attached  to  the  legs  of  the  bedstead.    One  side  of  this  tent  mnst  be  left 
open,  and  through  this  opening  a  current  of  steam  must  be  introduced  from  a 
kettle,  to  the  nozzle  of  which  a  tin  tube  is  attached.    The  best  apparatus  for 
this  purpose  is  the  "  croup  kettle,"  invented  by  R.  W.  Parker,  which  supplieB 
a  current  of  warm  air  mixed  with  the  steam,  thus  efficiently  maintaining 
ventilation  as  well  as  warmth  and  moisture.    By  its  means  the  temperature 
can  be  easily  regulated,  so  that  there  is  little  risk  of  weakening  the  child  by 
over-heating.    2.  The  tube  must  he  kept  clean  by  firequently  removing  the 
inner  part  and  washing  it  with  warm  water  and  cleaning  the  inside  with  a 
feather.    If  it  is  caked  inside  with  dried  mucus  this  will  be  readily  removed 
by  a  solution  of  carbonate  of  soda.    After  the  fourth  day  the  outer  tube  also 
may  be  removed  and  cleaned  once  every  twenty-four  hours.    The  patient  must 
be  constantly  watched  day  and  night,  and  any  mucus  that  appears  at  the 
orifice  of  the  tube  during  efforts  at  coughing  must  be  wiped  away  with  a 
sponge.    8.  To  Jiasten  the  separation  of  iJie  membrane  and  to  prevent  its  erten- 
siofi  various  substances  may  be  administered  by  inhalation.    Acting  on  the 
theory  that  the  formation  of  the  membrane  is  dependent  on  the  micrococci 
which  are  invariably  found  in  it,  quinine,  carbolic  acid,  creasote  and  eucalyptus 
inhalations  have  been  recommended.    Carbolic  acid,  creasote  and  eucalyptus 
oil  may  be  administered  by  adding  a  few  drops  to  the  water  in  the  kettle, 
from  which  the  steam  is  being  supplied.    Quinine  may  be  given  by  means  of 
a  spray  from  a  Siegel's  apparatus,  the  solution  used  containing  about  four 
grains  to  the  ounce.    Solvents  may  be  used  in  the  same  way  to  soften  the 
membrane ;  the  best  of  these  is  carbonate  of  soda  (gr.  xx.  to  Jj*)*    Lactic  acid 
also  has  been  recommended,  but  it  does  not  seem  to  be  superior  to  the  soda 
solution.    These  substances  in  spray  may  be  used  every  two  or  three  honn^ 
the  child  being  wrapped  in  a  mackintosh  cloth  at  the  time  to  avoid  wetting 
the  clothes.    B.  W.  Parker,  believing  that  in  all  cases  of  membranous  laryngitis 
the  disease  is  at  first  local,  and  that  the  general  symptoms  are  due  to  the 
absorption  of  the  unhealthy  products  of  the  local  process,  insists  very  strongly 
on  the  necessity  of  clearing  these  away  both  at  the  time  of  the  operation  and 
afterwards.    Beforc  inserting  the  tube  he  recommends  that  the  incision  in 
the  trachea  should  be  held  open  with  hooks  or  a  dilator,  while  all  membrane 
within  reach  is  removed  by  means  of  a  feather,  which  has  been  prenoosly 
soaked  in  a  solution  of  carbonate  of  soda.    In  order  to  clear  the  larvnx  Uie 
feather  may  be  passed  upwards  into  the  mouth.    This  apparently  severe  tR«t- 
ment  has  in  his  hands  proved  very  successful,  no  fewer  than  8  out  of  16  cases 
thus  treated  having  recovered. 
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4.  The  removal  of  the  lube  should  always  be  accomplished  as  soon  as 
possible.  It  is  often  difficult  to  determine  wheu  this  can  be  safely  done. 
TA&aj  tubes  are  made  with  an  opening  at  the  upper  part,  so  that  the  patency 
of  the  glottis  can  be  ascertained  by  placing  the  finger  over  the  external 
opening  and  observing  the  effect.  The  return  of  the  voice,  more  or  less  per- 
fectly, when  tJie  outer  opening  is  closed,  is  usually  a  sign  that  the  tube  may 
be  safely  removed.  In  rare  cases  there  is  much  delay  in  getting  rid  of  the 
tnbe,  owing  to  a  persiateuce  of  the  laryngeal  obstruction.  This  may  be  due 
to  adhesions  in  the  larynx,  which  may  be  broken  down  by  an  instniment 
passed  upwards  ^m  the  wound.  In  other  cases  it  seems  to  result  from 
paralysis  of  the  laryngeal  muscles.  Cicatricial  contraction  in  the  site  of  the 
opening  iu  the  trachea  is  a  rare  complication.  In  most  cases  the  tube  can  be 
removed  without  ill  effect  in  about  a  week. 

The  feeding  of  the  patient  must  not  be  neglected,  even  if  considerable 
persnaston  be  necessary  to  make  the  child  swallow.  Food  should  be  given 
about  every  two  hours,  and  soft  solids  will  often  be  taken  more  easily  than 
liquids. 

BDRSICAIi     OnBRATIOMS     OV    THS     CKX&T. 

Tapping  the  Pijiuaii.  Cavity, — The  operation  of  Tftppin^  the  FlannJ 
Okvi^  is  required  in  cases  of  hydrothorax,  empyema,  and  hiemothorax.    The 
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point  of  selection  is  a  spot  in  the  fifth  intercostal  space  on  the  Literal  median 
line.  This  point  is  crossed  by  a  line  drawn  horizontally  round  the  body  from 
the  nipple  to  the  spine. 
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As  it  is  of  great  importance  in  cases  of  hydrolhorax  to  exclude  the  air  ttam 
the  pleural  sac  the  operation  is  now  almost  invariably  performed  by  the 
aspirator.  The  original  aspirator,  as  invented  by  Dieulafoy,  slightly  modified 
(Fig.  93,  Vol.  I.,  p.  238),  wUI  be  found  the  most  convenient  instmiDent,  u 
it  can  be  converted  into  a  syphon  at  Till.  The  ordinary  bottle-aspirator 
(Fig.  7i;i'.)  Till,  however,  usually  answer  the  pnrpose  well  enough.    The  air 
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having  been  exhausted  from  the  bottle  by  means  of  the  air-pnmp,  and  the 
stop-cock  closed,  the  chest  is  tapped  in  the  way  to  be  presently  described  with 
the  {aspirator-trochar  ;  and  tlie  cock  in  its  side  being  turned  on,  the  fluid 
rushes  into  the  exhausted  bottle  to  fill  up  the  vacuum. 

Other  instruments  also  have  been  designed  for  the  purpose  of  preventing 


Fig.  ;«.— r»pplng  tli»  Clw«  by  Ui»  aTphoo.Tnjduw. 

the  entrance  of  air  during  the  operation.    Of  these  the  two  most  eflkioit  sre 

the  "pitlon-frachar"  (Fig.  7il7),or  Thompson's  "  typkon-lrochar"  (Fig.  TCii). 

If  the  "  piston-troehar  "  (Fig.  7G7)  be  used  the  tap  should  be  closed  M  the 
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Btylet  is  withdrawn,  and  an  India-rubber  tube  attached  to  the  end  of  the 
cannula.  The  tap  being  then  opened,  the  fluid  flows  along  this  into  a  vessel 
containing  a  1  in  20  solution  of  carbolic  acid.  If  the  syphon-trochar  be  used 
the  fluid  is  allowed  to  run  off  by  the  elastic  tube,  the  end  being  in  the  same 
way  immersed  in  an  antiseptic  solution. 

In  the  absence  of  all  special  instruments  the  chest  may  be  safely  tapped 
with  a  common  trochar  by  the  simple  method  suggested  by  Reybard.  A 
piece  of  thick  linen  or  cotton  rag  free  from  holes  is  made  into  a  funnel,  the 
narrow  end  of  which  is  tied  lightly  round  the  cannula  immediately  bel6w  its 
expanded  end.  The  funnel  is  then  thoroughly  soaked  in  carbolic  oil  (1  in 
10).  When  the  trochar  is  withdrawn  the  funnel  of  oiled  rag  hangs  down 
from  the  end  of  the  cannula,  and  serves  to  direct  the  fluid  into  a  vessel  held 
to  receive  it,  and  at  the  same  time  it  forms  an  efficient  valve  which  prevents 
the  entrance  of  air  during  inspiration. 

Whatever  plan  be  adopted,  the  side  of  the  chest,  the  operator's  hands  and 
all  instruments  used  must  be  carefully  washed  in  a  solution  of  carbolic  acid 
(1  in  40).  The  lower  border  of  the  sixth  rib  is  then  felt  for,  and  if  a  trochar 
is  being  used,  a  small  incision  may  be  made  through  the  skin,  parallel  to  it,  in 
the  mid-axillary  line.  The  point  chosen  should  correspond  to  the  interval 
between  two  digitations  of  the  serratus  magnus.  If  the  aspirator  is  being 
used  no  incision  is  required.  The  skin  is  then  drawn  upwards  till  the  point 
chosen  in  the  skin  corresponds  to  the  upper  border  of  the  rib,  and  the  point 
of  the  trochar  is  then  slipped  over  its  margin  and  thrust  sharply  and  firmly 
into  the  pleural  sac,  so  as  to  make  sure  of  penetrating  the  thickened  pleura, 
and  any  layer  of  false  membrane,  which  if  the  instrument  were  pushed 
slowly  on,  might  be  thrust  before  it.  By  thus  passing  the  trochar  immediately 
above  the  rib  any  risk  of  wounding  the  intercostal  artery  or  nerve  is  avoided, 
while  by  drawing  up  the  skin  before  so  doing  the  superficial  opening  and  that 
in  the  intercostal  muscles  and  pleura  do  not  correspond  and  thus  the  track  of 
the  trochar  is  efficiently  closed.  After  the  withdrawal  of  the  cannula  the 
puncture  is  covered  with  some  dry  cotton-wool  and  collodion,  or  by  a  piece  of 
adhesive  plaster,  and  will  usually  unite  without  trouble.  After  tapping,  the 
lung  will  expand  and  fill  up  the  cavity  previously  occupied  by  the  fluid. 

If  the  aspirator  is  used  the  details  described  in  Vol.  I.,  p.  237,  must  be 
attended  to.  It  must  be  remembered  that  when  the  vacuum  is  moderately 
perfect  the  lung  is  being  expanded  by  the  pressure  of  the  atmosphere  with  a 
force  equal  to  fifteen  pounds  to  the  s^juare  inch.  This  may  possibly  cause 
some  injury  by  rupture  of  adhesions,  and  even  cause  haemorrhage  from  the 
long.  If  therefore  the  patient  complains  of  severe  pain  after  a  certain 
amount  of  fluid  has  been  withdrawn  the  operation  must  be  at  once  brought  to 
an  end,  and  repeated  after  an  interval  of  a  day  or  two,  if  necessary. 

The  importance  of  antiseptic  precautions  such  as  have  been  described  above 
even  in  a  simple  case  of  hydrothorax  is  very  great.  If  they  are  rigidly  carried 
ont,  tapping  may  be  repeated  several  times  without  evil  result,  but  should 
they  be  neglected  the  hydrothorax  is  very  prone  to  become  converted  into 
empyema. 

Surgioal  Treatment  of  Bmpyanuu — ^When  the  fluid  in  the  chest  is 
pomlent  it  is  generally  acknowledged  that  the  patient's  chance  of  recovery  is 
but  small,  except  by  surgical  interference.  The  consideration  of  general 
symptoms  indicating  the  presence  of  pus  in  the  pleura  belongs  to  medicine 
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rather  than  to  Burgeiy^  and  need  not  be  discussed  here.  In  all  caaee  of  donbt 
the  diagnosis  may  be  readily  made  by  means  of  the  aspirator.  The  presence 
of  pas  having  been  determined,  there  should  bo  no  delay  in  removing  it.  The 
longer  it  is  left,  the  more  firmly  the  lung  becomes  bound  down  by  adhesions, 
and  the  probability  of  its  perfect  expansion  becomes  less.  Moreover,  the  pns 
may  burrow  beyond  the  limits  of  the  pleural  cavity,  finding  ito  way  down- 
wards into  the  iliac  fossa,  or  more  rarely  into  the  abdominal  cavity,  and  thus 
add  greatly  to  the  gravity  of  the  case.  In  a  certain  proportion  of  cases 
empyema  may  be  cured  by  simple  aspiration.  It  is  advisable  therefore  ahrays 
to  attempt  this  before  proceeding  to  the  operation  of  opening  the  pleura  by  an 
external  incision.  If  after  withdrawing  the  fluid,  the  temperature  falls^  the 
general  qrmptoms  improve,  and  the  fluid  re-accumulates  slowly,  aspiration  may 
be  repeated  with  some  hope  of  success.  If,  however,  the  relief  is  veiy  slight 
and  temporary,  it  is  wiser  at  once  to  open  the  pleura  and  drain  the  cavity. 

The  operation  of  opening  the  pleura  for  empyema,  though  one  of  the  most 
ancient  in  surgery,  was  until  recently  so  unsatisfactory  in  its  results  that  it 
was  resorted  to  only  in  the  last  extremity.  The  fatal  result  that  so  frequently 
followed  was  due  to  septic  fever  and  prolonged  suppuration  consequent  apon 
imperfect  drainage  and  decomposition  of  the  retained  fluid.  With  the  view 
of  preventing  the  accumulation  of  pus  and  diminishing  the  risk  of  septic 
poisoning  Goodfellow  and  De  Morgan  adopted  the  use  of  Chassaignac^s 
drainage-tubes  with  considerable  advantage ;  but  it  was  not  until  the  introdnc* 
tion  of  efficient  antiseptic  treatment  that  the  operation  became  really  safe  and 
successfiil.  In  discussing  the  operation  the  following  points  have  to  be 
considered  : — 1.  The  best  point  for  making  the  opening  ;  2.  The  method  of 
making  it ;  3.  The  form  of  tube ;  4.  The  dressing  and  after-treatment  : 
5.  The  removal  of  the  tube  ;  6.  The  results  ;  and  7.  The  subsequent  treatment 
of  the  cavity  should  the  lung  fail  to  expand. 

1.  The  best  point  for  the  opening  is  the  subject  of  considerable  difference  of 
opinion.  Many  Surgeons,  following  the  ordinary  rule  of  opening  an  abscess 
at  its  most  dependent  part,  make  the  incision  as  far  back  and  as  low  down  as 
possible,  the  point  chosen  being  either  immediately  below  or  a  little  in  front 
of  the  angle  of  the  scapula,  in  the  seventh,  or  even  as  low  as  the  ninth  inter- 
costal space.    The  advantages  of  this  situation  are  however  very  doubtfoL 

A  patient  suffering  from  empyema  usually  does  not  lie  flat  upon  his  back 
but  inclined  towards  the  affected  side  so  as  to  allow  the  freest  possible  play  for 
the  sound  lung.  An  opening  in  the  mid-axillary  line  will  therefore  be  more 
dependent  while  the  patient  is  confined  to  bed,  and  at  least  equally  so  when 
he  is  in  the  erect  position.  Moreover,  the  ribs  posteriorly  lie  close  ti>gether, 
making  it  difficult  to  insert  the  tube,  and  are  thickly  covered  with  mnsdes, 
necessitating  a  longer  incision  and  more  discomfort  to  the  patient  after  the 
operation.  Another  and  a  more  serious  objection  is  that  as  the  Inng  expands 
it  first  comes  in  contact  with  the  chest  walls  posteriorly,  the  two  pleural  suf  ace$ 
meeting  last  in  front  of  the  mid-axillary  line.  An  opening  made  too  hi 
back  is  liable  to  become  early  overlapped  by  the  expanding  lung,  and  drainage 
is  thus  seriously  interfered  with,  or  a  sinus  difficult  to  heal  may  be  left  running 
forwards  towards  the  anterior  part  of  the  chest.  In  cases  in  which  the  expan- 
sion of  the  lung  is  imperfect  the  diaphragm  may  rise  up  and  obstruct  the 
the  opening  if  it  l)e  made  too  low. 

John  Marshall  has  pointed  out  that  immediately  outside  and  below  the 
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junction  of  the  fifth  rib  with  its  cartilage,  is  a  point  in  the  chest  wall  at 
whichy  from  the  comparative  absence  of  superjacent  muscles,  the  pleura  is 
but  slightly  supported  extemallj,  and  through  this  he  believes  an  empyema 
tends  naturally  to  point.  This  point  is  above  the  origin  of  the  external 
oblique,  external  to  the  insertion  of  the  rectus  and  internal  to  the  origin  of 
the  serratus  magnus.  It  is  covered  by  the  outer  edge  of  the  pectoralis  major, 
and  is  beyond  the  anterior  limit  of  the  external  intercostal  muscle.  That  an 
empyema  may  perforate  the  chest  at  this  spot  is  undoubted,  but  according  to 
most  authorities  it  tends  to  point  higher  up  in  the  second  or  third  space. 
Marshall,  arguing  from  the  excellent  results  that  usually  follow  the  opening  of 
an  empyema  pointing  in  front,  suggests  that  the  opening  should  always  be 
made  on  the  thin  point  above  mentioned.  The  only  objection  to  this  is  that 
the  ribs  are  somewhat  closer  together  here  than  they  are  a  little  further  back. 
The  facts  adduced  by  Marshall  may  however  be  said  to  demonstrate  that 
openings  made  far  back  and  low  down  do  not  present  the  advantages  usually 
assigned  to  them,  and  that  better  results  will  probably  be  attained  by  making 
the  incision  more  nearly  over  that  part  of  the  cavity  which  is  the  last  to  be 
closed  by  the  expansion  of  the  lung.  The  space  between  the  fifth  and  sixth 
ribs,  an  inch  to  an  inch  and  a  half  in  front  of  the  mid-axillary  line,  will 
probably  be  found  the  best  in  most  cases.  The  interval  between  the  ribs 
is  wide  enough  here  to  admit  a  large  tube  readily,  the  covering  of  soft 
parts  is  not  too  thick,  and  the  drainage  obtained  is  efficient,  and  there 
is  little  risk  of  the  opening  becoming  obstructed  either  by  the  expanding 
lung  or  the  diaphragm.  In  cases  of  localized  empyema  the  incision  must, 
of  course,  be  made  over  the  collection  of  pus. 

*Jt,  TliemeOiod  of  operating.  The  operation  should  be  performed  with  the 
strictest  antiseptic  precautions,  including,  if  possible,  the  carbolic  spray, 
which  adds  greatly  to  the  certainty  of  preventing  putrefaction,  as  it  is 
almost  impossible  to  prevent  the  entrance  of  air  during  insph^tion.  If 
the  opening  is  made  in  the  fifth  space  it  is  not  necessary  in  ordinary  cases 
to  remove  a  portion  of  a  rib.  The  incision  should  be  made  abont  an  inch 
and  a  half  in  length  parallel  to  the  upper  border  of  the  sixth  rib,  exposing 
it  clearly.  Any  superficial  vessel  that  bleeds  may  then  be  secured.  The 
intercostal  muscles  and  pleura  are  then  punctured  with  the  scalpel,  guided 
by  the  left  fore-finger  in  the  wound,  immediately  above  the  rib,  so  as  to 
avoid  the  intercostal  artery.  The  blade  of  the  knife  must  be  parallel  to 
the  rib.  A  pair  of  dressing-forceps  may  then  be  introduced  and  the  wound 
stretched  by  expanding  the  blades,  after  which  the  tube  may  be  at  once 
inserted. 

If  the  opening  is  made  further  back,  or  if,  from  partial  absorption  of 
the  fluid  part  of  the  pus,  the  ribs  have  fallen  together  so  as  to  leave  an 
insufficient  space  for  the  introduction  of  the  tube,  a  piece  of  the  rib  must 
be  removed.  8ome  Burgeons  prefer  always  to  remove  a  portion  of  rib, 
asserting  that  by  this  means  a  better  opening  is  provided,  but  in  the 
majority  of  cases  it  does  not  seem  to  be  necessary.  Should  it  be  required 
the  operation  is  thus  performed.  An  incision  from  two  to  three  inches  in 
length  is  made  directly  upon  the  rib,  the  periosteum  of  which  must  be 
divided  in  the  long  axis  of  the  bone.  The  wound  is  then  held  widely 
open  with  the  blunt  hooks  and  the  periosteum  stripped  from  the  exposed 
part  of  the  rib  with  an  elevator,  which  must  not  be  too  sharp.    No  diffi* 
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calty  will  be  found  in  turning  the  intercostal  artery  out  of  its  groove  at 
the  lower  border.  A  curved  elevator  or  a  broad  flat  director  is  then  passed 
completely  under  the  rib  from  below  upwards  and  the  bone  divided  in  two 
places  with  a  saw  or  properly  constructed  bone-forceps,  and  about  one  inch  ot 
its  length  removed.  The  pleura  should  not  be  wounded  up  to  this  stage  in 
the  operation.  All  bleeding  having  been  arrested,  the  pleura  may  be  opened 
and  the  tube  inserted.  If  it  be  preferred  the  operation  may  be  performed  by 
a  T-shaped  incision,  but  this  usually  presents  no  advantage  over  the  simple 
longitudinal.  The  removal  of  a  piece  of  rib  is  not  accompanied  by  any 
difSculty  or  danger.  Necrosis  rarely  follows,  not  more  often  apparently  than 
after  the  simple  insertion  of  a  tube  between  the  ribs.  New  bone  rapidly  forms 
from  the  periosteum,  and  after  a  time  the  continuity  of  the  rib  is  restored, 
and  sometimes  a  mass  of  bone  fills  the  intercostal  spaces.  The  operation  may 
therefore  be  undertaken  without  hesitation  whenever  it  seems  to  offer  the 
slightest  advantage. 

3.  The  Tube,  The  ordinary  India-rubber  drainage-tube  should  be  used, 
but  care  must  be  taken  that  there  is  no  hole  in  the  part  corresponding  to  the 
chest  walls,  as  granulations  are  apt  to  sprout  up  into  it  and  obstruct  the 
lumen.  It  must  be  provided  with  a  shield,  lest  it  sUp  into  the  pleural  cavity. 
The  best  form  is  that  suggested  by  E.  B.  Baxter.  It  is  thus  prepared.  In 
the  middle  piece  of  sheet  India-rubber,' about  a  sixteenth  of  an  inch  thick,  and 
one  inch  and  a  half  to  two  inches  square,  a  round  hole  is  cut  of  the  same  size 
as  the  drainage  tube.  The  tube  is  then  passed  through  for  a  sufficient 
distance,  and  split  into  four  pieces  sufficiently  long  to  reach  to  the  four 
corners  of  the  shield,  to  which  they  are  attached  by  silver  wire.  The  remainder 
of  the  tube  on  the  other  side  of  the  shield  must  have  holes  cut  in  it  at  in- 
tervals, as  in  an  ordinary  drainage  tube.  The  tube  must  vary  in  diameter 
with  the  size  of  the  patient.  It  should  always  be  as  large  as  can  conveniently 
be  passed  between  the  ribs,  but  as  the  discharge  lessens,  a  smaller  size  may  be 
substituted.  It  need  never  be  more  than  two  or  three  inches  in  length. 
Nothing  is  gained  by  putting  eight  or  nine  inches  of  tube  into  the  pleura  ;  it 
cannot  suck  the  fluid  out,  and  only  causes  needless  irritation. 

4.  The  dressing  and  after 'treatment.  The  most  efficient  dressing  is  carbolic 
gauze.  Should  it  cause  irritation,  eucalyptus-gauze  may  be  substituted  for  it. 
Should  this  not  be  at  hand,  an  efficient  absorbent  dressing  may  be  made  of 
saUcylic  or  iodoform- wool,  carded  oakum  or  oarbolized  jute,  covered  with  apiece 
of  oiled  silk  or  some  other  impermeable  material  to  prevent  the  discharge 
from  soaking  through  too  soon  opposite  the  wound.  The  dressing  should  be 
conducted  under  the  carbolic  spray,  but  if  this  cannot  be  done,  the  entrance 
of  impure  air  can  be  prevented  with  a  little  care,  by  covering  the  opening  im- 
mediately with  a  piece  of  rag  soaked  in  some  antiseptic  solution  as  the 
dressing  is  removed,  and  drawing  it  out  again  from  under  the  fresh  dressing 
as  it  is  applied.  For  the  first  few  days  daily  dressings  are  required,  but  the 
intervals  may  be  gradually  increased.  It  is  seldom  advisable  to  leave  it  for 
more  than  a  week,  even  if  no  discharge  ap])ears  at  the  edge.  In  ordinanr 
cases  nothing  is  gained  by  washing  out  the  cavity  with  antiseptic  solutions,  a 
proceeding  which  has  been  known  to  cause  sudden  death  in  more  than  ooti 
case,  an  accident  the  cause  of  which  is  quite  unknown. 

5.  The  removal  of  the  tube.  The  time  at  which  the  tube  should  be  remoTed 
is  often  a  difficult  point  to  determine.    When  the  discharge  becomes  purely 
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serous  and  very  small  in  amount,  the  tube  may  at  first  be  shortened  till  it  is 
just  long  enough  to  retain  its  position.  It  is  then  often  forced  out  by  the 
granulations,  or  by  the  expanding  lung.  It  is  well  to  examine  the  cavity 
carefully  with  a  probe  before  removing  the  tube,  as  the  space  unclosed  may  be 
larger  than  would  be  supposed,  from  the  amount  of  discharge.  So  long  as  a 
distinct  cavity  remains  the  tube  should  be  retained.  In  children,  especially  if 
the  opening  has  not  been  deferred  too  long,  the  wound  may  often  be  allowed 
to  close  after  about  a  month.  In  adults,  in  whom  expansion  of  the  lung 
is  often  less  perfect,  and  whose  chest-walls  are  too  rigid  to  sink  in,  many 
months  usually  elapse  before  the  cavity  is  closed,  and  in  some  cases  complete 
recovery  never  takes  place.  Long  sinuses,  very  troublesome  to  heal,  are 
occasionally  left.  These  commonly  arise  from  opening  too  far  back  or  too 
low  down,  or  from  the  prolonged  retention  of  tubes  of  needless  length. 

G.  The  results  of  the  operation  for  empyema  are  usually  as  satisfactory  now 
as  they  were  formerly  unsatis&ctory.  In  children,  especially  if  the  hesdth  is 
otherwise  good,  recovery  is  the  rule.  The  temperature  fells  immediately  after 
the  oi)eration,  and  unless  some  complication  occurs  seldom  rises  again.  If 
the  operation  be  not  too  long  delayed,  complete  expansion  of  the  lung  usually 
takes  place.  This  is  effected  by  the  gradual  adhesion  of  the  two  pleural 
surfaces  to  each  other,  commencing  in  the  angle  of  reflexion  from  the  chest 
walls  to  the  lung. 

Operation  far  empyema  without  antiseptic  precautions  may  occasionally  be 
necessary  when  the  means  of  proper  treatment  are  not  obtainable.  The 
Surgeon  must  then  rely  on  freedom  of  drainage,  by  which  it  may  be  possible 
so  &r  to  reduce  the  quantity  of  decomposable  matter  in  the  chest,  that  the 
dose  of  septic  products  absorbed  by  the  patient  shall  not  be  sufficient  to  cause 
serious  constitutional  disturbance.  This  object  is  best  attained  either  by 
making  a  free  incision  some  inches  in  length  between  two  ribs,  or  by  the 
insertion  of  two  tubes,  one  in  the  ordinary  situation,  and  one  at  the  lowest 
possible  point  in  the  pleura.  The  second  opening  may  be  made  upon  a  curved 
probe  passed  in  at  the  upper  wound. 

7.  In  cases  in  which  the  cavity  continues  after  many  months,  or  even 
years,  to  discharge,  showing  no  signs  of  diminishing  either  by  contraction  of 
the  chest-walls  or  expansion  of  the  lung,  the  operation  of  division  of  the  ribs 
corresponding  to  the  unclosed  space,  or  of  removal  of  an  inch  or  more  of  bone 
from  each,  has  been  often  attended  with  satisfactory  results  in  many  cases. 
The  operation  can  be  done  as  already  described,  portions  of  two  ribs  being 
removed  from  each  incision. 

TAFPINCI    FUIiMONART    CAVITIXS. 

The  operation  of  tapping  vomica)  in  the  lungs  in  phthisical  patients  could 
not  be  done  with  certainty  until  the  diagnosis  of  the  existence  and  precise 
seat  of  such  cavities  could  be  accurately  determined  by  auscultation ;  for, 
prior  to  Laennec's  time,  the  physician  could  not  diagnose  a  pulmonary  caWty 
from  a  circumscribed  empyema  communicating  with  the  lung.  Hence  the 
accounts  of  such  an  operation  given  by  the  older  writers  on  medicine  from  the 
days  of  Hippocrates  down  to  the  present  century  must  be  received  with  scep- 
ticism. But  that  the  idea  had  suggested  itself  at  an  early  period  to  medical 
practitioners  of  treating  pulmonary  cavities  by  incision  or  tapping,  there  can 
be  no  doubt ;  for,  without  going  back  to  the  earlier  medical  writers,  we  find 
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Dr.  Bany  in  1727  recommending  that  phthisical  cavities  should  be  opened,  with 
the  view  of  giving  a  direct  exit  to  the  contained  matters,  and  thus,  by  avoiding 
violent  paroxysms  of  cough,  that  the  parts  may  be  kept  at  rest,  and  be  more 
likely  to  undergo  a  cure.  The  proposal  received  little  attention,  and  the 
practice — if  ever  adopted  by  others  than  Barry — died  out,  until,  in  1836,  it 
was  revived  by  an  empiric  of  the  name  of  Bamadge,  who  appears  to  have 
tapped  the  chest  on  several  occasions  in  order  to  let  out  pus  from  cavities  in 
the  lungs.  In  1845  a  most  able  young  Surgeon — Storks — performed  this 
operation  with  success,  and  with  advantage  to  the  patient,  in  a  case  of  Dr. 
Hastings.  Storks  operated  by  making  a  long  incision  upon  the  upper  border 
of  a  rib,  and  then  opening  up  the  cavity  by  means  of  a  pair  of  forceps,  inserting 
a  cannula  to  allow  of  the  escape  of  the  contents.  This  cate  attracted  little 
attention  at  the  time,  and  the  operation  again  died  out.  Of  late  years,  how* 
ever,  it  has  been  revived,  and  Hosier  of  Greifswald  has  been  more  especially 
active  in  its  resuscitation.  Hosier  not  only  tapped,  but  injected  the  cavities 
with  disinfectant  solutions. 

In  a  case  of  Dr.  Theodore  Williams  I  operated  by  Storks'  method.  The 
patient,  a  gentleman  21  years  of  age,  had  an  enormous  ca\ity  at  the  base  of 
the  left  lung.  The  discharge  from  this  was  not  only  profuse,  bat  most 
horribly  oflfensive ;  the  patient  being  unable,  even  by  the  most  violent  and 
continued  paroxysms  of  cough,  to  empty  the  cavity ;  a  large  quantity  of 
decomposed  muco-pus  was  always  present  in  it.  I  made  an  incision  on  the 
upper  border  of  the  seventh  rib  in  the  lateral  mesial  line,  and  pushing  a  large 
trochar  and  cannula  through  the  sixth  intercostal  space,  perforated  with  diifi- 
culty  some  very  condensed  tissue,  probably  thickened  pleura  and  fibrosed  long, 
and  then  penetrated  the  cavity.  Nearly  two  pints  of  muco-pus  were  dis- 
charged, and  the  patient  derived  great  relief;  the  cough  diminished,  and 
then  entirely  disappeared.  The  cavity  was  washed  out  with  dilute  Ck)ndy*s 
fluid.  Immediately  on  the  cavity  being  opened,  a  limited  pneumothorax^ 
followed  by  extensive  subcutaneous  emphysema,  occurred,  but  gave  rise  to  no 
trouble  of  any  moment.  This  was  doubtless  owing  to  a  portion  of  non* 
adherent  pleura  having  been  perforated  at  the  spot  selected  for  the  operation. 
The  patient  was  greatly  benefited  by  the  operation,  and  lived  for  six  months 
after  in  comparative  comfort. 

Dr.  Pepper  of  Philadelphia,  who  has  published  an  exhaustive  article  on  this 
subject,  adopts  a  diflferent  procedure.  He  taps  the  vomica  with  a  small 
cannula  and  trochar  fitted  to  a  syringe,  and  injects  the  cavity  with  dilated 
tincture  of  iodine.  The  results  of  his  practice  have  in  many  cases  been  very 
encouraging. 

Operation, — Wlien  the  pulmonary  cavity  is  deeply-seated,  more  especially 
if  basic,  the  operation  may  be  conducted  as  follows.  An  aspirator-needle,  of 
sufficient  size  to  permit  the  passage  of  thick  pus,  having  been  throst  through 
the  intercostal  space,  opposite  to  the  seat  of  the  supposed  abscess,  will,  if  it 
penetrate  the  cavity,  indicate  by  the  escape  of  pus  that  this  has  been  reached. 
A  horizontal  incision  about  two  inches  long  is  then  made  in  the  interoosUl 
space.  A  full-sized  flat  trochar  (Fig.  709)  is  then  thrust  tlirough  the  pleara 
and  pulmonary  tissue ;  the  aspirator-needle,  which  has  served  as  a  guide,  being 
withdrawn.  The  cannula  of  the  trochar,  of  silver  or  vulcanite,  should  have  a 
broad  plate,  by  which  it  may  be  fastened  by  strings  and  plaster  to  the  chest- 
wall.    As  free  drainage  of  the  cavity,  more  especially  if  it  be  basic,  is  the 
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main  object  of  the  operation,  this  may  be  secured  by  leaving  the  cannula  in 
the  wound ;  or,  if  this  be  too  short  to  serve  as  a  free  drain,  it  may 
1)e  withdrawn  and  a  rigid  tube  of  some  kind  substituted.  I  have  found  a 
full-sized  flexible  prostatic  catheter,  cut  of  proper  length,  to  be  the  most 
nsefid. 

Should  it  be  necessary  to  open  up  the  lung-substance  more  freely,  this  may 
best  be  done  by  means  of  dressing  forceps,  as  in  Hilton's  plan  of  opening 
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Fig.  769.~Trocliar  for  Tspping  Pulmonary  Cavities. 

deep  abscesses.  There  will  be  less  danger  of  haemorrhage  than  if  a  scalpel  be 
used  No  antiseptics  are  needed  when  the  contents  of  the  cavity  are  already 
decomposing;  free  drainage  is  all  that  is  required;  and  all  antiseptics,  if 
injected,  irritate  the  bronchi  and  lung. 

Should  emphysema  occur,  as  I  have  seen  happen  very  extensively,  at  the 
time  of  the  operation,  no  apprehension  need  arise,  as  the  air  will  be  absorbed 
in  the  usual  way. 

If  the  intercostal  space  is  too  narrow  to  admit  the  trochar,  a  piece  of  rib 
may  be  removed  by  the  method  already  described. 

Tapping  the  Pbbicabdium. — In  hydrops  pericardii,  attended  with  immi- 
nent danger  of  death  from  pressure,  it  will  be  necessary  to  tap  the  p«ri- 
cazdium.  This  may  be  done  by  making  an  incision  about  half  an  inch  in 
length  through  the  skin  and  areolar  tissue  in  the  fifth  intercostal  space,  in  the 
cardiac  region,  and  then  slowly  and  carefiiUy  introducing  a  fine  trochar  at 
that  point  where  percussion  and  auscultation  have  indicated  the  greatest 
amount  of  fluid.  The  trochar  should  be  passed  obliquely ;  and,  as  soon  as  it 
appears  to  have  entered  the  pericardium,  the  stylet  should  be  sheathed  and 
the  cannula  pushed  forwards  until  the  serum  escapes. 

The  operation  is,  however,  much  more  safely  done  with  the  aspirator. 
From  experiments  made  on  the  dead  body,  Dieulafoy  concludes  that  it  may 
be  performed  in  the  fourth  or  fifth  left  interspace,  the  fifth  being  perhaps 
preferable,  as  it  is  nearer  the  apex  of  the  heart  and  is  a  more  dependent 
situation.  The  puncture  may  be  made  from  2  to  2^  inches  from  the  left 
margin  of  the  sternum.  The  spot  having  been  selected  should  be  marked 
with  ink.  If  the  patient  be  anasarcous,  the  interspace  must  be  determined  by 
carefully  pressing  away  the  oedema.  The  needle  to  be  employed  should 
vary  with  the  case.  If  the  diagnosis  be  certain,  No.  2  (one  millimetre,  or 
roughly  ^V  ^^^^  1°  diameter),  should  be  used;  but  if  the  diagnosis  be 
uncertain,  No.  1,  half  this  size,  should  be  chosen,  as  with  this  needle,  it  is 
said,  the  heart  may  be  punctured  with  impunity.    The  best  form  of  aspirator 
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to  use  is  one  such  as  is  represented  in  Fig.  93,  as  needles  of  such  small  size 
are  apt  to  be  plugged  with  small  flakes  of  lymph,  and  if  such  an  accident 
occur,  they  may  be  cleared  again  by  reversing  the  syringe  and  forcing  a  small 
quantity  of  fluid  back  into  the  pericardium.  Before  using  the  aspirator,  it 
should  be  carefully  tested  with  some  carbolized  water  to  render  it  aneptic,  and 
to  see  that  the  needle  is  pervious,  and  the  whole  apparatus  in  working  order. 
A  vacuum  having  been  created  in  the  aspirator  by  drawing  back  and  fixing 
the  piston,  the  needle  is  to  be  inserted  at  the  spot  determined  on.  As  soon  as 
the  opening  at  the  point  of  the  needle  is  covered,  the  stop-cock  leading  to  it 
is  to  be  opened,  so  that  the  vacuum  extends  into  the  needle ;  and  ^'  we  now 
advance,  vacuum  in  hand,  in  search  of  the  e£Pusion/'  The  needle  must  be 
pushed  slowly  and  carefully  onwards  in  a  direction  upwards  and  inwards  till 
the  fluid  appears  in  the  glass  tube  of  the  aspirator.  The  moment  this  occurs 
all  movement  of  the  needle  must  cease,  and  it  must  be  held  steadily  as  long  as 
the  fluid  continues  to  flow.  Any  unnecessary  movement  may  scratch  and 
injure  the  surface  of  the  heart.  If  the  flow  cease  suddenly,  as  if  from  some 
obstruction,  a  little  fluid  may  be  forced  back  as  above  stated,  to  clear  the 
needle.  After  withdrawing  the  needle  no  dressing  is  required  to  the  minute 
puncture.  Over  a  pint  of  fluid  has  been  removed  by  this  means  at  one 
operation.  In  inserting  the  needle,  care  must  be  taken  not  to  force  it  through 
a  costal  cartilage,  or  a  small  plug  of  cartilage  may  be  cut  out  which  would 
efiectually  close  its  caual. 
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DISEASES   OP   THE   BREAST. 

Bt  DiMMM  of  the  Breast  is  meant  an  affection  of  the  mammary  region, 
not  merely  of  the  mammary  gland.  These  diseases  may  occur  in  the  male  as 
well  as  in  the  female.  They  are  necessarily  more  frequent  as  well  as  more 
important  in  the  latter,  the  rudimentary  mammary  gland  of  the  male  being 
little  predisposed  to  such  affections  in  comparison  to  the  highly  developed 
and  active  organ  in  the  female. 

Diseases  of  the  breast,  when  they  occur  in  the  female,  are  of  much  interest 
to  the  Surgeon  ;  not  only  on  account  of  their  great  variety,  but  from  the 
difficulties  attending  their  diagnosis,  and  from  the  importance  attaching  to 
the  question  of  operative  interference  in  connection  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequently 
met  with  either  during  lactation,  when  the  functions  of  the  gland  are  in  a 
high  degree  of  development ;  or  towards  the  termination  of  menstrual  life, 
when  the  organ  is  necessarily  influenced  by  the  changes  that  are  taking 
place  in  the  uterine  system.  But  there  is  this  important  difference  between 
the  diseases  at  these  different  periods  of  life,  viz.,  that  in  the  young  they 
are  of  a  simple,  in  the  older  woman  frequently,  if  not  generally,  of  a 
malignant  nature.  Just  before  or  at  puberty,  the  breast  occasionally  becomes 
the  seat  of  inflammation  and  abscess  ;  in  all  probability  owing  to  changes 
taking  place  in  it  in  connection  with  the  general  development  of  the  repro- 
ductive system.  As  the  period  of  puberty  approaches,  the  breasts  often  swell, 
become  I]uard,  knotty,  and  somewhat  painful,  indicative  of  some  commencing 
change  in  the  generative  system.  In  other  cases  again,  a  precocious  hyper- 
trophy may  take  place,  frequently  attended  with  severe  neuralgia  in  the  part. 
When  puberty  occurs,  the  breasts  naturally  enlarge,  and  often  become  tender ; 
and  occasionally  one  undergoes  a  certain  degree  of  hypertrophy,  increasing 
greatly  in  bulk  beyond  the  other.  These  various  changes,  though  exciting 
alarm  in  females,  cannot  be  regarded  as  of  any  very  serious  importance,  and 
seldom  require  more  than  the  simplest  surgical  treatment. 

AHOKAzjas  ov  jmTWjjOvumm. 

The  mammary  gland  is  subject  to  certain  anomalies  in  development. 
Thus,  in  some  instances  it  has  been  found  to  be  altogether  wanting.  Sir  A. 
Cooper  and  Froriep  both  relate  instances  in  which  the  organ  was  not 
developed,  and  in  which  the  ovaries  were  also  deficient.  A  more  remarkable 
anomaly  consists  in  the  development  of  a  num1)er  of  Supemumenay 
Bveftete.  Birkett  has  collected  fourteen  reported  cases,  in  which  there  were 
more  than  two  breasts ;  most  frequently  there  is  but  one  supernumerary  gland, 
sometimes  two  ;  and  occasionally,  though  very  rarely,  three  have  been  met 
with,  constituting  quintuple    mammae.    Bupemumenay    Vipples    have 
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likewise  been  found  to  occnr ;  two  to  each  breast  have  been  met  with,  each 
having  ducts  opening  upon  it.  Most  frequently  the  supernumerarj  breast  is 
situated  somewhere  in  the  neighbourhood  of  the  normal  gland,  as  on  the 
anterior  part  of  the  thorax ;  and  where  four  are  developed,  they  have  been 
found  placed  in  two  parallel  rows,  one  above  the  other.  Occasionally  they 
have  been  met  with  in  very  strange  situations ;  thus  they  have  been  seen  on 
the  outer  part  of  the  thigh,  in  the  groin,  and  on  the  back;  and  children  are 
even  said  to  have  been  suckled  by  these  abnormal  breasts. 

NXXTBAZaGIA. 

Vanralgia  of  the  Breast  occasionally  occurs  to  so  severe  a  degree  as  to 
constitute  a  positive  disease,  either  in  girls  or  at  a  more  advanced  period  of 
life,  when  it  not  unfrequently  complicates  other  more  serious  affections  of 
this  organ.  It  is  especially  apt  to  occur  in  young,  delicate,  unmarried 
females  of  the  hysterical  temperament,  though  it  is  often  met  with  in  strong, 
ruddy-looking  women,  who  are  perhaps  subject  to  neuralgic  pains  in  the  back, 
and  in  other  situations.  Most  commonly  the  catamenia  will  be  found  to  be 
irregular  ;  and  uterine  congestion,  inflammation,  ulceration,  or  displacement, 
will  be  discovered  on  examination  ;  indeed,  I  have  scarcely  ever  failed  to 
detect  one  or  other  of  these  conditions  in  the  uterus  in  cases  of  neuralgic 
breast. 

Symptoms. — In  neuralgia  of  the  breast,  the  mammary  gland  may  be  of  its 
normal  size  and  consistence ;  but  in  some  instances  it  is  more  or  less  indurated 
and  hypertrophied,  owing  evidently  to  chronic  inflammatory  thickening. 
There  are  always  much  general  pain  and  aching,  deeply  in  its  substance,  with 
cutaneous  tenderness  of  its  surface,  and  lancinating  or  radiating  sensations 
that  extend  into  the  axilla  and  down  the  arm.  These  painful  sensations  are 
commonly  increased  before  the  menstrual  period,  and  not  unfrequentlj 
alternate  in  the  two  breasts. 

Diagnosis, — ^The  diagnosis  of  this  affection  from  more  serious  mammary 
disease  may  usually  be  effected  by  attending  to  the  superficial  and  radiating 
character  of  the  pain,  to  the  neurotic  temperament  of  the  woman  in  whom  it 
occurs,  to  its  shifting  seat,  and  to  the  absence  of  any  signs  of  oi^nic  disease 
in  the  breast  sufficient  to  occasion  it. 

IVeaiment. — The  treatment  consists  especially  in  attention  to  the  condition 
of  the  uterine  organs ;  unless  this  be  done  the  disease  will  prove  excessively 
rebellious  and  troublesome  to  manage.  By  removing  by  proper  remedies  any 
uterine  irritation  that  may  be  found,  this  affection  will  be  subdued  with  far 
greater  readiness  than  by  any  purely  local  plan  of  treatment.  At  the  same 
time,  anti-hysterical  constitutional  remedies  may  be  employed ;  the  prepara- 
tions of  iron  administered,  when  necessary ;  and  the  local  pain  relieved  by 
the  application  of  belladonna  and  opiate  plasters,  or  by  hypodermic  injectionA 
of  morphia. 


SiMPLB  Hypebtbopht  OF  THE  Breast  is  uot  uufrequently  associated  with 
very  severe  neuralgia  of  the  organ.  An  increase  of  size,  such  as  nataraUy 
takes  place  during  pregnancy,  between  the  fourth  and  ninth  months,  will 
occasionally  commence  at  puberiy,  and  go  on  nntil  the  organ  attains  aa 
enormous  bulk,  as  in  Fig.  770,  which  represents  the  breast  of  a  very  thin 
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of  fifteen,  who  was  under  my  care  for  this  condition.  In  some  cases  the 
breast  has  been  found  after  death  to  weigh  as  much  as  twenty  pounds  ;  and 
after  removal,  a  breast  of  this  kind,  taken 
from  a  young  woman  under  thirty,  has 
weighed  no  less  than  twelve  pounds,  being 
entirely  composed  of  its  normal  tissues, 
greatly  hypcrtrophied.  In  cases  of  hyper- 
trophy both  breasts  are  usually  affected, 
though  one  is  commonly  more  so  than  the 
other.  When  first  this  morbid  condition 
commences,  the  breast  preserves  its  usual 
shape,  though  it  is  increased  in  bulk  ;  but 
as  it  enlarges  it  gradually  projects  forwards, 
drawing  down  the  skin  of  the  shoulders,  of 
the  side  of  the  chest,  and  even  of  the  back, 
and  hanging  downwards,  until,  as  in  a  case 
mentioned  by  Berard,  it  has  been  known  to 
reach  to  the  knees. 

Treatment. — The  treatment  of  this  affection 
is  very  unsatisfactory.    The  general  health 
must  be  attended  to,  and  an  endeavour  may 
be  made  to  excite  lactation,  and  thus  to  ^'  '"'^'^^Qti^S^^lil^  ®™^ 
unload  the   vessels  of  the    breast  by   the 

employment  of  galactagogue  remedies.  Amputation  of  the  organ  should  not 
be  performed  in  these  cases,  unless  the  growth  attain  so  great  a  size  as  to 
render  life  a  burden.  Then  the  mass  may  be  extirpated  with  little  trouble  or 
danger. 

ABHORICAZ*    OONBZTXOIIB    OF    THS    XJLOTSAIa    BBOBBTION. 

The  lacteal  secretion  is  occasionally  the  cause  of  abnormal  conditions  in  the 
breast.  Thus  the  milk  may  appear  at  unusual  times,  a  twelvemonth,  for 
instance,  after  weaning ;  it  has  occasionally  been  known  to  be  secreted  in 
children,  and  in  some  remarkable  instances  in  boys  and  men.  In  other 
instances  again,  after  parturition,  there  is  a  total  Absence  of  Xilk,  either 
owing  to  want  of  development  in  the  gland,  or  to  debility  on  the  part  of  the 
mother.  The  opposite  condition  will  occasionally  occur,  and  an  SzceeeiTe 
now  of  Kilk  may  continue,  especially  in  hysterical  females  long  after  the 
child  has  been  weaned.  In  such  cases  as  these,  the  galactorrhoRa  may  be 
checked  by  the  application  of  the  extract  of  belladonna  to  the  breast,  aided  by 
the  employment  of  tonics,  and  the  administration  of  acids. 

Lacteal  TuMorR. — It  may  happen  during  lactation  that  one  of  the 
lactiferous  ducts  becomes  obstructed,  either  by  its  being  obliterated  by  in- 
flanmiation  or  occluded  by  the  deposit  in  it  of  a  small  concretion — a  lacteal 
calculus.  In  either  case  the  walls  of  the  duct  may  be  expanded,  so  that  at 
last  it  constitutes  a  moderate-sized  cyst,  fluctuating  on  pressure,  and  evidently 
containing  fluid.  In  some  cases,  the  lacteal  tumour  has  been  known  to  attain 
an  enormous  size.  Walpy  has  related  a  case  in  which  Scarpa  drew  off  ten  pounds 
of  milk  by  tapping  a  collection  of  this  kind.  These  tumours  may  exist  for  a 
considerable  time.  Dupuytrcn  records  an  instance  in  which  one  had  existed 
for  ten  months,  and  Cooper  one  of  a  yearns  duration.    In  these  chronic  cases 
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the  milk  usually  undergoes  changes,  becoming  creamy,  thick,  and  oily  \  and 
in  some  instances  it  would  appear  to  leave  a  solid  caseous  residue  by  the 
absorption  of  its  watery  parts.  In  other  instances  the  milk  appears  as  if 
diffused  through  the  substance  of  the  gland  and  its  ducts,  constituting  a 
spongy  semi-fluctuating  tumour.  Yelpeau  has  pointed  out  that  these  lacteal 
deposits  undergo  a  series  of  changes,  somewhat  similar  to  those  that  take 
place  in  blood  that  has  been  extravasated ;  becoming  absorbed  wholly  or  ia 
part  in  some  instances,  in  others  remaining  fluid,  and  occasionally  becoming 
surrounded  by  a  distinct  fibrous  waU. 

Treatment. — In  these  cases,  the  tumour  may  be  got  rid  of,  as  Sir  A.  Cooper 
adviseSy  by  making  an  oblique  puncture  from  the  nipple  towards  it,  bj 
means  of  a  trochar  and  cannula,  so  that  a  fistulous  track  may  be  left,  along 
which  the  milk  is  discharged ;  the  child  being  at  the  same  time  weaned,  bo 
that  the  secretion  may  cease.  In  most  cases  it  is  better  to  make  an  opening 
through  the  skin  and  to  treat  the  cyst  by  drainage. 

INTZiAMMATXON    OF    THll    BBXABT. 

InflaimnatJon  of  the  Breast  may  take  place  at  any  period  of  life.  In 
new-born  infants  redness,  and  swelling  of  the  breast  is  sometimes  observed, 
with  some  discharge  from  the  nipple.  It  usually  subsides  without  suppuration 
in  a  few  days.  In  childhood  it  occurs  as  the  result  of  accidental  causes,  and  al£0 
just  before  or  at  puberty.  It  is  sometimes  met  with  in  boys  as  well  as  in  girls, 
as  a  consequence  of  the  general  development  of  the  organs  of  reproduction. 
In  these  cases  it  is  easily  subdued  by  the  application  of  glycerine  and  bella- 
donna ointment.  Far  more  frequently  it  occurs  during  lactation  in  feeble  and 
ansemic  women.  It  is  commonly  met  with  during  the  first  month  or  two  after 
the  birth  of  the  child,  and  seldom  occurs  during  weaning,  but  may,  as  Nunn 
has  shown,  be  the  consequence  of  unduly  prolonged  suckling,  and  thus  appear 
at  a  late  period — the  tenth  or  eleventh  month.  Inflammation  may  affect  any 
one  of  the  constituents  of  which  the  breast  is  composed,  and  may  be  limited 
to  this :  thus  it  may  take  place  in  the  nipple ;  in  the  subcutaneous  areolar 
tissue  lying  between  the  skin  and  the  gland  ;  in  the  gland  itself  ;  or  in  that 
extensive  plane  of  areolar  tissue  upon  which  the  gland  rests,  and  which 
intervenes  between  it  and  the  pectoral  muscle.  But,  although  inflammation 
commonly  affects  these  different  parts,  in  many  cases  the  whole  of  the  breast 
appears  to  be  involved,  and  no  distinct  implication  of  any  special  tissue  can  lie 
made  out. 

Tnflamniatioii  of  tho  Vipple  and  Areola. — When  the  nipple  and  areola 
are  inflamed,  these  parts  become  conical,  red,  and  swollen,  with  much  pain, 
owing  to  the  density  of  the  subcutaneous  tissue  in  this  situation.  This  affec- 
tion, "  the  cracked  nipple  *^  of  nurses,  usually  occurs  at  an  early  period  of  lac- 
tation in  delicate  women,  and  especially  with  the  first  child.  It  commences 
in  the  follicles  of  the  part,  being  accompanied  by  superficial  ulceration, 
abrasion,  and  fissures,  with  oozing  of  a  small  quantity  of  thin  sero-poriform 
fluid.  There  is  great  pain  during  suckling — so  great,  indeed,  as  to  prevent 
the  proper  continuance  of  this  act.  It  is  usually  attended  by  a  good  deal  of 
constitutional  irritation.  In  some  instances,  the  fissured  state  of  the  nipple 
would  appear  to  precede  the  setting  in  of  inflammation ;  in  other  cases,  the 
inflammation  is  the  primary  condition.    In  wet  nurses  the  {)068ibility  of  the 


ECZEMA    OF   THE   RIPPLE— MILK- ABSCESS.  711 

occuirenoe  of  a  primary  syphilitic  sore  communicated  by  an  infant  Buffering 
from  the  congenital  form  of  the  disease  must  always  be  borne  in  mind. 

The  Treatment  is  as  follows.  The  child  must  be  taken  from  the  affected 
breast,  both  for  its  own  sake  and  the  mother's,  the  milk  being  drawn  off  by 
means  of  a  breast-pump  or  sucker.  The  general  health  must  be  attended  to  ; 
tonics  given ;  the  infant's  mouth  examined  for  aphthae,  which,  whether  as 
cause  or  as  effect,  are  common,  and  must  be  treated  on  ordinaiy  medical  prin- 
ciples. If  the  nipple  be  not  fissured,  it  should  be  covered  with  flexible  collo- 
dion, or  painted  vnth  an  astringent ;  a  solution  of  nitrate  of  silver,  catechu, 
or  tannin  is  the  best.  If  it  be  fissured,  a  pointed  stick  of  nitrate  of  silver 
must  be  applied  to  the  bottom  of  the  crack  daily,  or,  if  deep,  its  base  may  be 
divided  by  drawing  a  lancet  along  it.  A  nipple-shield,  through  which  the 
child  can  suck,  will  often  be  found  useful  in  preventing  a  recurrence  after  the 
fissure  has  been  cured. 

Eosema  of  the  Vipple. — ^The  nipple  and  the  areola  are  not  uncommonly 
the  seat  of  very  chronic  and  obstinate  eczema.  The  eruption  may  extend  to 
the  surrounding  skin.  The  cause  of  this  condition  is  not  always  evident,  but 
in  some  cases  it  is  the  precursor  of  cancer  of  the  breast.  It  not  unfrequently 
attacks  both  sides.  The  Treatment  is,  as  a  rule,  very  unsatisfactory.  The 
nipple  must  be  carefully  washed  with  tepid  water.  Glycerine  of  borax,  boracic 
acid  ointment  with  one  drachm  of  extract  of  belladonna  to  each  ounce,  car- 
bonate of  lead  ointment,  and  lead  lotion  may  be  tried,  and  often  are  of  use. 
Painting  the  inflamed  area  occasionally  with  a  strong  solution  of  nitrate  of 
silver  may  sometimes  prove  beneficial. 

▲baoess  of  tho  Areola  not  unfrequently  occurs  in  suckling  women^  with 
the  ordinary  signs  of  local  inflammation,  terminating  in  circumscribed  sup- 
puration. The  Treatment  consists  in  the  application  of  warm  belladonna  or 
lead  lotion,  and  opening  the  abscess  early.  In  doing  this,  care  should  be 
taken  that  the  cut  be  made  from  the  centre  of  the  nipple  towards  the  circum- 
ference of  the  areola,  so  as  not  to  divide  the  lacteal  ducts. 

Small  follicular  inflammations  and  abscesses,  varying  in  size  from  a  pin's 
head  to  a  cherry,  are  common  in  middle-aged  women,  independently  of  lacta- 
tion. They  often  excite  alarm,  and  occasion  some  pain.  They  are  usually 
readily  relieved  by  belladonna  and  glycerine  or  warm  lead  lotion,  followed  by 
the  touch  of  the  point  of  a  lancet. 

Inflammation  of  the  Bkeast,  which,  as  it  generally  occurs  in  nursing 
mothers,  and  terminates  in  suppuration,  is  usually  called  JCilk  Abecoes, 
may  occur  in  three  situations  ;  1,  in  the  Subcutaneous  Areolar  Tissue,  Bnpra- 
maauiiary  Absooas ;  2,  in  the  Gland  itself,  Mammacy  Absooas ;  and  3, 
in  the  Areolar  Tissue  between  the  Mammary  Gland  and  the  Pectoralis  Major, 
gabwammary  AbeeoM. 

1.  Zaflammatioii,  fiillowadby  Abaeeaa,  of  the  Babcataneoiia  Areolar 
Tieaae  of  the  Breast,  though  common  during  lactation,  occurs  more  fre- 
quently than  any  other  form  of  inflammation  in  this  region  at  other  periods 
of  life,  more  particularly  about  the  age  of  puberty.  Its  symptoms  are  those  of 
simple  acute  inflammation,  differing  in  no  way  from  abscess  of  this  kind  in 
other  situations,  except  that  it  is  always  distinctly  circumscribed. 

2.  Znflanuaatioii  of  the  Mammary  Qlaad  is  the  most  common  form 
met  with.  It  arises  almost  always  in  connection  with  lactation.  Of  228  cases 
recorded  by  Nunn,  Bryant,  and  BiUroth,  181  occurred  during  suckling,  18 
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daring  pregnancy,  and  34  independently  of  these  conditions.  It  is  most 
common  in  priroiparse,  the  tendency  to  it  diminishing  with  each  confinement. 
The  right  breast  is  more  commonly  affected  than  the  left,  and  occasionally  it 
is  double.  The  causes  of  the  inflammation  are  by  no  means  certain.  It  has 
been  supposed  to  be  due  to  obstruction  of  a  duct,  and  such  an  explanation  is 
no  doubt  a  very  possible  one,  but  there  is  no  definite  evidence  in  support  of  it. 
The  fact  that  it  is  very  frequently  preceded  by  a  sore  nipple  would  suggest  the 
possibility  of  its  being  due  to  extension  from  this,  either  by  the  lymphatics  or 
ducts.  It  most  commonly  conmiences  during  the  first  four  weeks  after  labour, 
or  if  that  period  be  passed,  towards  the  end  of  prolonged  lactation,  especially 
in  weakly  women.  Hence  it  is  very  common  amongst  the  poorer  classes, 
amongst  which  it  is  not  rare  to  find  children  of  from  one  to  two  years  old  still 
at  the  breast.  It  is  rarely  met  with  in  mothers  who  do  not  nurse  their  own 
children,  a  &ct  which,  as  Billroth  points  out,  is  somewhat  opposed  to  the 
theory  that  its  common  cause  is  obstruction  to  the  flow  of  milk.  The  whole 
gland  is  rarely  affected,  but  should  this  happen,  it  gives  rise  to  great  swelling 
of  the  breast,  with  severe  aching  and  lancinating  pain,  and  much  constitu- 
tional disturbance,  with  considerable  elevation  of  temperature.  Much  more 
conmionly  one  lobe  only  becomes  inflamed,  most  commonly  at  the  outer  or 
lower  border  of  the  gland.  The  local  signs  are  then  proportionately  limited, 
and  occasionally  the  inflammation  subsides  without  reaching  the  stage  of 
suppuration.  As  Yelpeau  has  pointed  out,  one  lobule  after  another  may 
become  inflamed,  so  that  a  succession  of  abscesses  forms  in  different  parts  of 
the  gland.  As  the  inflammation  advances  to  suppuration,  the  skin  is  reddened, 
assumes  a  dusky  hue,  becomes  glazed,  has  a  peculiar  greasy  appearance,  and 
pits  on  pressure.  When  matter  has  formed,  the  tension  of  the  superficial 
parts  with  oedema  and  fluctuation,  perhaps  deep-seated,  determine  its  presence. 
8.  Inflammation  in  t]i«  Areolar  Tissue  between  tlie  Mamma  and 
the  Feotoral  Mnsole  is  of  less  frequent  occurrence  than  the  other  forms  of 
mammary  inflammation.  It  arises  in  some  cases  apparently  independently  of 
any  affection  of  the  gland  itself  ;  but  in  most  cases,  as  Billroth  suggests,  it  is 
probably  due  to  inflammation  and  suppuration  of  a  deep  lobule  of  the  mamma. 
In  whatever  way  it  arises,  the  inflammation  diffuses  itself  over  the  whole  of 
the  areolar  layer,  and  almost  invariably  runs  into  abscess  with  considerable 
rapidity,  giving  rise  to  severe  pain,  of  a  deep,  heavy,  and  throbbing  character, 
much  increased  by  moving  the  arm  and  shoulder,  and  attended  by  swelling, 
ccdema,  and  a  slight  red  blush  upon  the  skin.  The  breast  becomes  prominent, 
and  is  conical  and  projecting,  the  whole  organ  being  pushed  forwards  by  the 
pressure  from  behind ;  it  is  not  readily  movable  on  the  pectoral  muscles,  the  aab- 
cutaneous  veins  become  engorged,  and  at  last  abscess  forms.  It  is  not  always 
easy  in  these  cases  to  determine  whether  suppuration  has  taken  place  or  not« 
the  depth  at  which  the  pus  forms  rendering  it  impossible  in  the  early  stagi^ 
to  detect  fluctuation  ;  its  presence  may,  however,  be  suspected  on  the  occur- 
rcnoe  of  deep-seated  throbbing  pain,  subcutaneous  oedema,  and  some  superficial 
redness.  The  abscess  at  last  points  at  some  part  of  the  mai^in  of  the  gland« 
usually  at  its  lower  and  outer  side,  to  which  point  the  matter  seems  to  gravitate  ; 
after  a  time,  however,  it  will  commonly  appear  at  other  points  of  the  circom- 
ference  of  the  gland,  beyond  which  it  always  extends,  seldom,  if  ever,  perforating 
the  structure.  A  series  of  four  or  five  apertures,  forming  a  large  circle  round 
the  margin  of  the  mammary  gland  may  thus  form.    It  very  commonly  happens 
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that  the  apertures  through  which  the  pns  discharges  itself  in  these  sitnations, 
degenerate  into  sinuses,  by  no  means  easily  closed. 

Treatment, — In  the  treatment  of  inflammation  and  abscess  of  the  breast 
occurring  during  lactation,  it  must  be  borne  in  mind  that  we  have  not  a 
sthenic  inflammatory  condition  to  deal  with,  but  that  the  disease  almost 
invariably  happens  in  delicate  anaemic  women,  weakened  by  recent  parturition. 
It  is  therefore  obvious  that  antiphlogistic  means  of  an  active  nature  are  not 
admissible ;  and  the  best  plan  of  treatment  appears  to  consist  in  keeping 
up  the  strength  of  the  patient  by  proper  constitutional  support,  at  the  same 
time  that  the  local  inflammation  is  checked  by  topical  antiphlogistic  measures. 
The  first  thing  to  be  done  is  to  prevent  if  possible  the  occurrence  of  suppu- 
ration ;  if  this  can  be  accomplished,  which  is,  however,  rarely  the  case,  much 
will  be  gained.  In  order  to  effect  this,  the  breast  should  be  supported  in  a 
sling,  so  as  to  lessen  congestion  of  it ;  the  arm  at  the  same  time  being  fixed  to 
the  side,  in  order  to  prevent  traction  of  the  pectorals  and  movement  of  the 
submammary  areolar  tissue.  If  the  patient's  strength  be  good,  leeches  may  be 
applied,  but  these  are  rarely  required  or  admissible.  Hot  fomentations  should 
be  assiduously  applied  fi^)m  the  first,  and  the  whole  breast  painted  with  equal 
parts  of  glycerine  and  extract  of  belladonna ;  at  the  same  time  the  milk 
should  be  drawn  off  by  means  of  a  breast-pump  or  sucker,  the  child  being  put 
to  the  unaffected  breast  or  weaned,  and  an  occasional  saline  purgative  admini- 
stered. When  suppuration  is  impending,  the  application  of  fomentations  may 
be  continued,  the  patient  being  allowed  a  more  liberal  supply  of  nourishment, 
with  a  moderate  supply  of  malt  liquor ;  and,  so  soon  as  matter  can  be  felt,  it 
should  be  cut  down  upon  and  let  out  by  an  aperture  in  the  most  dependent 
position.  The  incision  must  always  be  in  a  line  radiating  from  the  nipple,  so 
as  to  avoid  needlessly  damaging  the  ducts.  It  is  of  great  importance  that  the 
pus  should  be  let  out  early,  by  an  opening  into  the  lowest  part  of  the  abscess. 
A  good-sized  drainage-tube  should  then  be  inserted,  and  some  efficient, 
antiseptic  dressing  applied.  If  these  precautions  be  not  taken,  the  pus 
burrows  deeply,  diffusing  itself  through  the  areolar  tissue,  under,  beyond,  and 
around  the  gland,  opening  at  several  points,  and  leaving  long  fistulous  tracks 
perforating  the  breast  in  various  directions.  When  suppuration  is  going  on, 
the  patient's  strength  must  be  supported  with  tonics,  the  mineral  acids,  bark, 
or  quinine.  Stimulants  may  be  given  as  required,  and  plenty  of  nourishment 
supplied.  Should  sinuses  form  in  a  case  of  mammary  abscess,  they  will 
usually  close  if  the  child  be  weaned,  and  lactation  stopped.  Should  they  not 
do  so,  the  employment  of  pressure  and  the  use  of  stimulating  injections  with 
attention  to  the  general  health  will  usually  in  time  bring  about  a  cure.  In 
cases  of  submammary  abscess,  the  incision  must  be  ft'oe,  and  a  large  drainage- 
tube  should  be  used.  Sinuses  of  an  intractable  kind  more  commonly  follow 
this  than  the  other  forms  of  mammary  abscess.  In  the  event  of  their  proving 
rebellious,  it  has  been  proposed  to  slit  them  up  by  free  incisions  directed 
towards  the  nipple;  but  this  is  unnecessarily  severe  practice,  and  may,  I 
l)elieve,  in  all  cases  be  avoided.  It  will  often  be  found  that  the  delay  in 
healing  is  due  partly  to  the  existence  of  a  cavity  beneath  the  mamma  which  is 
imperfectly  drained  by  the  sinuses.  Under  these  circumstances,  the  orifices 
of  the  sinuses  should  be  enlarged  with  a  knife,  and  the  tracks  dilated  with  the 
finger.  They  should  then  be  scraped  with  a  sharp  spoon  to  remove  the 
unhealthy  granulation-tissue,  after  which  they  should  be  cleaned  with  a  piece 
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of  sponge  soaked  in  chloride  of  zinc  solution  (gr.  40  to  3j),  held  in  a  pair  of 
sinus-forceps.  A  drainage-tube  should  then  be  inserted  into  eadi,  and 
^[raduallj  shortened  at  each  dressing.  In  some  cases  healing  is  promoted  by 
the  introduction  of  a  small  quantity  of  iodoform.  The  worst  submammary 
sinuses  may  usually  be  speedily  made  to  close  by  this  treatment. 

Chronic  Inflammation  of  the  Breast. — Cbronio  Zntantitial  Mam- 
titui.^A  form  of  chronic  interstitial  inflammation  of  the  breast^  affecting 
usually  only  a  limited  part  of  the  gland,  is  not  uncommonly  met  with  in 
women  past  middle  life,  and  is  of  great  importance  from  the  resemblance  it 
bears  in  its  clinical  features  to  scirrhous  cancer.  The  condition  was  first 
accurately  described  by  Gruveilhier  under  the  name  of  fibrous  bodies  (oorps 
fibreux)  in  the  breast ;  and  since  his  time  it  has  received  many  other  names, 
such  as  diffuse  fibroma  or  hard  elephantiasis  (Yirchow),  Lobular  Hypertrophy 
(Sir  A.  Cooper),  knotty  or  nodular  indm*ation  (Billroth),  cirrhosis  of  the 
mamma,  benign  induration,  <&c.  '^ Chronic  lobular  interstitial  mastitis*'  is, 
however,  the  best  name  that  can  be  applied  to  it,  as  it  correctly  indicates  the 
nature  of  the  affection. 

The  pathological  appearances  are  very  minutely  described  by  Yirchow.  In 
the  earb'est  stage,  which  is  evidently  inflammatory,  the  acini  and  ducts  of  the 
gland  show  no  change  beyond  a  slight  increase  in  the  epithelium.  The 
connective  tissue  of  the  affected  lobule  is  infiltrated  with  small  round  cells, 
which  are  most  numerous  in  the  immediate  neighbourhood  of  the  acini.  In 
the  second  stage  the  new  cells  undergo  development  into  dense  fibrous 
tissue,  like  that  of  a  cicatrix.  This  is  accompanied,  as  in  similar  processes 
elsewhere,  by  shrinking  of  the  tissue.  The  acini  and  ducts  in  the  affected 
area  are  thus  pressed  upon.  The  epithelium  undergoes  fatty  degeneration, 
and  is  for  the  most  part  absorbed,  and  thus  a  number  of  the  acini  are  finally 
obliterated.  Here  and  there,  however,  small  retention-cysts  form,  chiefly 
from  the  ducts  which  have  been  constricted  in  places  by  the  oontractini: 
fibroid  tissue,  while  at  the  same  time  there  has  been  a  slight  increase  of 
secretion  owing  to  the  chronic  inflammatory  process  going  on  in  the  surround- 
ing areolar  tissue.  These  cysts  seldom  reach  a  size  larger  than  that  of  a 
mustard  seed,  owing  to  the  density  of  the  tissue  by  which  they  are  sur- 
rounded. The  disease  is  very  commonly  limited  to  a  single  lobule  of  the 
mamma.  Occasionally,  however,  it  may  be  more  difftised,  and  in  such  cases 
when  the  stage  of  shrinking  is  reached,  the  gland  may  become  shriveiied 
and  considerably  reduced  in  size.  The  nipple  may  be  retracted  as  the  breast 
shrinks,  thus  still  further  increasing  the  resemblance  to  atrophic  scirrhus. 

The  causes  of  the  condition  are  very  obscure.  It  is  fre<]uently  associated 
with  some  menstrual  disturbance,  and  is  not  uncommonly  met  with  at  the 
change  of  life.    It  is  most  common  in  women  who  have  borne  children. 

The  symptam  consist  of  the  gradual  formation  of  a  tough,  hard  nodule 
in  the  breast,  usually  situated  in  the  peripheral  part,  tolerably  clearly  circum- 
scribed, and  of  rounded  form.  In  size  it  may  vary  fix)m  a  marble  to  a 
pigeon^B  ^g^^  seldom  being  larger.  It  may  distinctly  increase  in  size  at  the 
menstrual  periods,  and  diminish  in  the  intervals.  Its  surfiice  is  often  slightlj 
nodular,  the  nodules  being  formed  by  the  small,  tense  cysts  ali^eady  mentioned. 
If  it  be  grasped  and  gently  pulled  upon  with  one  hand  while  the  nipple  is 
held  with  the  other,  so  as  to  make  the  ducts  passing  from  it  tense,  it  cio 
easily  be  recognized  that  it  is  part  of  the  mamma,  and  not  an  isolated  tumour. 
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On  pinching  up  the  akin  over  it,  a  dimple  may  form,  as  the  areolar  tissue  of 
the  subcutaneous  fat  is  continuous  with  that  penetrating  between  the  lobules 
of  the  mamma,  which  is  involved  in  the  interstitial  inflammation.  A  similar 
nodule  may  not  unfrequently  be  found  either  in  another  part  of  the  same 
breast  or  on  the  opposite  side.  The  disease  may  be  painless,  or  may  be 
associated  with  severe  neuralgia,  worse  during  the  menstrual  period.  In  the 
early  stages  there  may  be  slight  tenderness,  but  this  is  seldom  marked,  and  is 
often  wanting  when  shrinking  is  &r  advanced.  There  may  in  some  cases 
be  a  sh'ght  enlargement  of  the  axillary  glands. 

The  diagnosis  will  be  considered  more  specially  with  reference  to  cancer  and 
adenoma.  When  it  occurs  below  the  age  at  which  cancer  is  met  with,  its 
recognition  does  not  as  a  rule  present  great  difficulty.  From  adenoma  it  is 
distinguished  by  observing  its  less  defined  outline,  and  its  connection  with  the 
nipple,  showing  that  it  is  actually  an  altered  piece  of  the  mammary  gland,  and 
not  an  encapsuled  tumour.  If  more  than  one  lobule  be  affected,  the  diagnosis  is 
more  easy,  as  all  true  tumours  of  the  manmia  are  single.  From  a  simple  cyst 
it  can  nsuaUy  be  distinguished  by  its  more  leathery  feel  and  less  defined 
outline,  but  the  diagnosis  is  not  always  possible.  When  from  the  age  of  the 
patient,  the  multiplicity  of  the  tumours,  the  duration  of  the  disease,  or  from 
its  general  features,  it  can  be  certainly  stated  that  it  is  not  a  cancer,  it  may 
be  left  to  time  to  determine  its  nature,  but  should  there  be  the  slightest 
doubt  in  the  mind  of  the  Surgeon  that  it  is  malignant,  it  is  his  duty  to  cut 
deeply  into  it  without  delay,  and  remove  a  piece  for  microscopic  examination. 

No  treatment  exerts  much  influence  on  the  progress  of  the  disease,  but  this 
is  of  less  conse(|uence,  as  beyond  the  neuralgic  pain  sometimes  accompany- 
ing it,  and  the  mental  anxiety  it  often  causes  the  patient,  it  is  not  likely  to 
cause  any  inconvenience.  Blistering,  prolonged  painting  with  iodine,  and 
other  forms  of  counter-irritation,  produce  little  or  no  effect.  Belladonna  may 
be  applied  to  relieve  the  pain.  Pressure  may  possibly  be  of  service  in  some 
cases.  Probably  the  cases  of  so-called  adenoma  or  cancer  cured  by  pressure 
were  in  reality  merely  chronically  inflamed  lobules.  Should  it  seriously  annoy 
the  patient,  the  affected  lobule  may  be  safely  removed.  If  the  breast  is  widely 
affected,  no  operative  interference  should  be  undertaken.  In  operating  in 
these  cases  the  incision  should  be  placed  so  that  if  the  disease  be  cancerous 
the  whole  manmia  may  be  removed. 

Chrokio  Abscess  of  the  Breast  may  assume  two  forms  :  the  Diffused^ 
and  the  Circumscribed  or  Encysted. 

Cluronic  DifhuMd  Abseess  of  the  breast  may  occur  at  all  ages,  in  the  single 
or  in  the  married.  It  usually  appears  in  the  submammary  areolar  tissue,  often 
without  any  external  exciting  cause,  but  as  a  consequence  of  impaired  health, 
in  strumous  or  cachectic  females,  and  is  often  connected  with  uterine  derange- 
ment. It  may  attain  a  very  large  size,  and,  pushing  the  manmiary  gland 
forwards,  it  gives  the  breast  a  conical,  pointed  shape.  Fluctuation  soon  becomes 
apparent,  and  the  ordinary  local  signs  of  chronic,  cold  or  congestive  abscess 
disclose  themselves.  Chronic  abscesses  in  this  situation  may  arise  also  in  con- 
nection with  caries  or  necrosis  of  a  rib. 

The  Treatment  of  chronic  diffused  abscess  of  the  breast  consists  in  making 
a  free  outlet  for  the  pus  in  a  dependent  situation,  keeping  it  free  with  a 
drainage-tube,  and  dressing  it  by  some  efficient  antiseptic  method ;  at  the 
same  time  that  the  general  health  is  improved  with  iron  or  cod-hver  oil. 
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Chronic  Eneyvted  Absoess  of  the  breast  is  a  disease  of  great  importance, 
inasmuch  as  it  closely  simalates  various  tumours  in  this  situation  ;  so  much 
so,  indeed,  that  it  is  onlj  with  extreme  difficulty  that  the  diagnosis  is  effected 
in  some  cases.  The  breast  has  in  numerous  instances  been  amputated  on  the 
supposition  of  its  being  the  seat  of  tumour,  when  it  was  merely  the  seat  of  a 
very  chronic  thick-walled  abscess.  This  form  of  abscess  usually  commences 
as  the  result  of  pregnancy,  whether  complete  parturition  or  miscarriage  take 
place  ;  sometimes  as  a  consequence  of  lacteal  inflammation,  but  usuallj 
without  any  injury  or  other  direct  local  cause.  An  indurated  indolent 
swelling  forms,  and  this  may  gradually  soften  in  the  centre  ;  but  fluctuation 
may  for  a  long  time  be  very  indistinct,  and  even  absent,  being  obscured  by 
the  thick  wall  of  indurated  tissue,  surrounding  the  collection  of  pus.  It  is 
owing  to  the  dense  inflammatory  induration  of  the  surrounding  tissues,  that 
the  chronic  encysted  abscess  is  so  commonly  mistaken  for  a  solid  tumour.  It 
is  in  general  not  very  distinctly  circumscribed,  and  of  but  moderate  mag- 
nitude ;  after  a  time  it  remains  stationary,  during  a  space  of  many  months, 
or  but  slowly  increases  with  but  little  pain  ;  it  is  not  unfrequenUy  attended 
with  retraction  of  the  nipple. 

Diagnosis, — The  diagnosis  of  this  form  of  abscess  is  of  great  importance, 
inasmuch  as  it  has  not  uufrequently  been  excised  for  tumour  of  the  breast. 
I  am  acquainted  with  many  instances  in  which  this  mistake  has  been  com- 
mitted. Such  an  error  may,  however,  commonly  be  avoided  by  attention 
to  the  following  points :  1,  that  the  existence  of  an  abscess  is  almost  in- 
variably preceded  by  impregnation,  parturition,  or  miscarriage  ;  2,  that 
there  is  more  or  less  oedema  of  the  subcutaneous  areolar  tissue  covering  it ; 
8,  that,  although  it  is  of  slow  formation  and  without  pain,  it  is  not  dis- 
tinctly circumscribed,  but  gradually  fuses  in  an  irregular  manner  into  the 
neighbouring  tissues  ;  4,  that  it  is  not  freely  movable,  but  rather  incorporated 
with  adjacent  parts;  and  5,  that  elasticity,  or  even  deep  fluctuation,  may 
be  commonly  felt  at  one  part  of  it.  Should  there  be  the  least  doubt  in  the 
case,  the  introduction  of  an  exploring  trochar,  by  giving  issue  to  a  drop  of  pns, 
will  always  determine  its  true  nature  ;  indeed,  this  simple  means  of  diagnosis 
should  never  be  neglected  in  any  case  in  which  there  is  reason  even  to  suspect 
the  possibility  of  the  apparent  tumour  of  the  breast  being  in  reality  an  abscess. 

Txeaimeni. — The  abscess  should  be  opened  as  soon  as  recognized,  and  if  of 
sufficient  size  a  drainage-tube  should  be  inserted.  Should  the  mass  of 
indurated  tissue  surrounding  the  pus  be  very  large  and  dense,  a  free  incisi(m 
carried  through  it  will  usually  hasten  its  disappearance. 

In  all  cases  of  chronic  abscess  of  the  breast,  but  more  particularly  in  the 
sub-mammary,  the  arm  should  be  kept  at  perfect  rest  in  a  sling  or  bandaged 
to  the  side. 

Tubercle  of  the  Breast. — ^True  miliary  tubercle  has  not  been  observed 
in  the  manmia.  Gases  have  been  observed  of  multiple  cavities  in  the  mamma 
with  caseous  softening  contents,  but  the  evidence  that  these  were  tubercular  is 
not  perfect.    Billroth  quotes  one  such  case. 

Syphilitic  Disease  of  the  Mamma. — Primary  8or«s  on  the  nipple  have 
already  been  mentioned.  Chimmata  have  been  described  in  the  mamma,  and 
a  few  cases  recorded.  Billroth,  however,  does  not  regard  the  evidence  of  their 
occurrence  as  conclusive.  There  is  no  doubt  that  if  they  do  occur  they  are  of 
extreme  rarity. 
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TUMOUBS    07    THU    BBXA8T. 

The  study  of  the  various  tamoars  of  the  female  breast,  more  especiallj  in  a 
diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon; 
for  though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognize  the 
minuter  shades  of  pathological  difference  between  morbid  growths  so  super* 
ficialiy  situated  as  those  of  the  mammary  gland,  at  all  events  to  diagnose  the 
malignant  from  the  non-malignant  affisK^tions  of  this  organ,  yet  in  practice 
nothing  is  more  difficult  in  many  cases  ;  and  it  not  only  requires  great 
experience,  but  almost  an  intimate  acquaintance  with  the  special  course  and 
symptoms  of  each  particular  disease,  to  come  to  a  correct  conclusion  as  to  its 
nature.  Even  with  all  the  light  which  experience  and  a  carefiil  examination 
of  the  characters  of  the  tumour  may  throw  upon  the  nature  of  the  disease,  it 
will  be  impossible  for  the  Surgeon  to  avoid  occasional  errors  in  diagnosis. 

The  first  thorough  classification  of  the  different  varieties  of  simple  tumours 
that  develop  in  the  mammary  gland  was  made  by  Sir  Astley  Cooper,  and  this 
important  department  of  surgical  pathology  was  subsequently  much  extended 
by  the  researches  of  Yelpeau,  Birkett,  and  Paget.  Since  the  improvements 
in  the  methods  of  investigation  have  led  to  a  more  perfect  anatomical  classi- 
fication of  tumours,  the  confusion  that  formerly  surrounded  this  very  intricate 
subject  has  been  to  a  great  extent  cleared  up  by  the  labours  of  Yirchow, 
Bilhx)th,  Gross,  and  others.  The  microscopic  characters  of  the  various 
tumours  of  the  breast  are  now  accurately  determined  and  generally  agreed 
npon,  but  confusion  still  remains  in  the  nomenclature  which  time  alone  can 
remove.  In  describing  the  various  tumours  of  the  breast  I  shall  follow  the 
order  adopted  in  the  chapter  on  tumours  in  general 

MOSr-MAXiZOMAKT    TUMOXTBa 

Cysts  of  the  Breast  are  of  common  occurrence.  They  occur  either  as 
independent  tumours,  or  in  conjunction  with  solid  growths.  To  the  former 
class  belong  Betention-Cysts,  Serous  Cysts,  and  Parasitic  Cysts  ;  to  the  latter, 
the  cysts  met  with  in  ^'cysto-sarcoma,*'  and  the  cysts  in  soft  sarcomata. 

1 .  SeUntUm-CTsts. — These  are  formed  by  the  gradual  dilatation  of  the 
acini  or  ducts  of  the  mammary  gland.  The  ^^  galaetocele,'^  already  described 
(p.  709),  belongs  properly  to  this  class  of  tumour.  It  is  produced  solely  by 
obstruction  to  the  exit  of  the  natural  secretion  during  lactation.  The  reten- 
tion-cysto  formed  in  the  mamma  at  other  times  never  contain  milk.  The 
fluid  that  distends  them  is  usually  thick,  sometimes  almost  mucous  in  appear* 
ance,  and  usually  of  a  brownish  yellow  or  brown  colour,  and  more  or  less 
turbid.  It  is  an  abnormal  secretion  from  the  gland-tissue.  In  galactocele 
the  sole  cause  of  the  condition  is  obstruction  of  a  duct,  but  in  the  cysts  we 
are  now  considering,  abnormal  secretion  is  the  primary  factor  in  the  pro- 
duction of  the  disease.  The  walls  of  these  cysts  are  composed  of  a  layer  of 
connective  tissue  of  variable  thickness,  containing  usually  an  abundant  supply 
of  capiUary  vessels.  They  are  lined  internally  by  a  layer  of  epithelium, 
either  cubical,  somewhat  resembling  that  of  the  normal  acini,  or  columnar, 
like  that  of  the  ducts.  Various  modifications  also  are  met  with  which  will  be 
described  later  on. 

As  before  stated,  cysts  of  this  class  are  frequently  met  with  in  lobules  of  the 
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mamma  affecbed  by  chronic  interstitial  inflammation  (p.  714).  They  are 
UBnally  multiple,  and  seldom  reach  any  great  size.  They  are  also  not 
uncommon  in  the  indurated  and  atrophied  breasts  of  old  women,  and  when 
met  with  under  these  circumstances  have  been  termed  ^*  involutian^ysisJ*' 

Retention-cysts  arising  independently  of  these  conditions,  or  glftndvlar 
cjrsta  as  they  are  often  termed,  may  be  multiple  or  single.  Ab  a  good 
example  of  the  multiple  form  the  following  case  may  be  given,  A  young 
unmarried  woman,  in  order  to  quiet  a  baby  she  had  charge  of,  put  it  occa- 
sionally to  her  breast.  This  was  followed  by  some  pain  and  swelling,  and  a 
thin  yellowish  discharge  from  the  nipple.  Some  months  after,  on  examining 
the  breast,  a  number  of  small  fluctuating  swellings,  the  largest  about  the  size 
of  a  hazel  nut,  could  be  felt  scattered  through  both  breasts.  They  were  most 
distinct  in  the  neighbourhood  of  the  areola.  The  discharge  continued, 
and  was  a  source  of  considerable  annoyance.  On  pressing  the  cysts  their 
contents  were  easily  squeezed  out  through  the  nipple.  The  condition 
remained  unchanged  for  about  two  years,  in  spite  of  belladonna  and  other 
external  remedies.  She  then  married  and  became  pregnant  As  the  breast 
eiilai'ged,  the  abnormal  discharge  gradually  ceased,  and  after  her  confinement 
she  was  able  to  nurse  her  child  without  difficulty. 

Single  cysts  of  the  same  nature  are  not  uncommonly  met  with,  and  may 
attain  a  considerable  size.  They  form  rounded  or  lobulated  tumours,  usually 
imperfectly  defined  and  painless,  or  nearly  so.  When  their  contents  can  he 
squeezed  out  at  the  nipple  they  are  usually  soft  and  fluctuating.  Should  the 
duct  become  completely  or  partially  blocked  either  from  inflammatory  induration 
of  the  surrounding  tissue  or,  as  in  a  case  recorded  by  Rogeau,  by  a  small  papillary 
growth  springing  up  in  its  interior,  the  cyst  increases  more  rapidly  in  size, 
and  becomes  so  tense  as  to  be  easily  mistaken  for  a  solid  tumour.  The  causes 
of  these  cysts  are  uncertain.  They  seem  usually  to  arise  from  some  injury  or 
irritation  of  the  breast.  Butlin,  who  has  recently  published  some  interesting 
observations  on  these  cysts,  states  that  they  usually  occur  after  thirty-five,  in 
women  who  have  borne  children,  and  in  several  cases  appear  to  have  arisen  aa 
the  result  of  a  blow.  In  some  cases  they  may  possibly  be  associated  with 
some  uterine  affection. 

Cysts  of  this  kind  may  become  the  seat  of  intra'Cyatic  growths,  composed  of 
delicate  branching  papiUsB,  covered  with  epithelium  of  the  same  character  as 
that  lining  the  cyst-wall.  These  may  at  last  completely  fill  the  cavity,  con* 
verting  it  into  a  solid  tumour.  These  vascular  papilke  readily  bleed,  and 
have  probably  been  the  source  of  the  bloody  fluid  which  has  been  described  as 
escaping  from  the  nipple  in  some  of  these  cases.  It  is  possible  that  these 
tumours  may  become  malignant,  and  be  the  starting-point  of  a  peculiar  form 
of  cancer  with  columnar  epithelium,  occasionally  met  with  in  the  breast,  to  be 
subsequently  described. 

2.  8«roiui  CjBts  of  tlio  BroMtt. — ^These  are  believed  to  be  formed,  aa 
elsewhere,  by  dilatation  of  the  lymph-spaces  of  the  areolar  tissue,  the  wall 
of  the  cyst  lieing  formed  of  the  surrounding  connective  tissue  praaed 
together  and  subsequently  thickened  by  new  growth.  The  evidence  of  this 
mode  of  growth  is  not  by  any  means  perfect,  but  it  seems  the  only  possible 
explanation  of  their  structure.  Their  walls  are  composed  of  delicate  areolar 
tissue,  lined  internally  with  flattened  endothelial  cells  like  those  of  a  lymphatic 
vessel.    The  contents  are  usually  clear  yellowish  serous  fluid,  but  may  some- 
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times  be  brownish  or  toibid,  from  the  admixture  of  blood,  and  in  some  cases 
cholesterine  is  preeent.  These  cysU  are  osually  single,  sometimes  they  are 
locnlated  and  in  other  oases  mnltiple.  They  are  usually  about  the  size  of  a 
filbert  when  first  noticed,  and  may  remain  small  for  a  ^reat  length  of  time, 
bnt  in  other  cases  they  gradually  increase  until  they  may  contain  several 
oonces  of  fluid.  They  then  become  very  tense,  so  much  so  in  fact  that 
fluctuation  is  no  longer  present. 

Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  size,  at  the 
same  time  that  their  walls  remain  thin  and  supple.  In  these  cases  the  skin 
covering  them  may  become  thinned  and  translucent,  constituting  the  condition 
which  has  been  tenned  hydrot'k  of  thx  breatt. 

The  simple  serons  cysts  never  develop  intra-cystic  growths.  In  some 
rare  cases  calcification  of  the  cyst-wall  has  been  obsGrved. 

3.  The  true  Hydatid  Cyit  is  extremely  rare,  bat  has  been  met  with  in  the 


manuna.    The  simple  serous  cyst  was  described  by  Sir  A.  Cooper  under  this 
name. 

The  Diagwait  of  a  cyst  of  the  breast  may  nsnally  be  effected  by  feeling  the 
globular  elastic  tnmour  under  the  skin  ;  the  manmiary  gland  being  movable 
and  not  adherent  to  any  of  the  adjacent  structures.  Cysts  being  connected 
with  the  mammary  tiasne  drag  upon  the  nipple  when  moved  sway  f^m  it. 
This  is  recognized  by  holding  the  nipple  lightly  while  the  tumour  is  drawn  away 
with  the  other  hand,  when  the  connection  between  them  will  be  clearly  percep- 
tiMe,  III  those  cases,  however,  in  which  the  tumour  lies  deeply,  the  diagnosis 
may  not  so  readily  be  made,  more  especially  from  tumours  containing  cysts  or 
caac«r.    In  fact,  nothing  is  more  easy  than  to  diagnose  the  true  iiatnrs  of  a 


720  DISEASES    OF   THE  BREAST. 

Buperficially  seated,  lax-walled  cyst ;  nothing  is  more  difficult  than  to  reoognizc 
it  when  tense  and  deeply  seated  towards  the  under  surface  of  the  mammary 
gland  (Fig.  771) ;  for,  the  whole  thickness  of  the  gland  intervening  between  the 
cyst  and  the  finger,  the  sense  of  elasticity  is  lost  and  a  solid  feel  communicated, 
which  may  readily  mislead  even  the  most  experienced  Surgeon.  Whenever 
the  Surgeon  has  any  doubt  about  the  existence  of  fluid  in  a  tumour  of  the 
breast,  he  should  introduce  an  exploring  trochar  ;  when,  if  the  disease  be 
cystic,  the  fluid  wiU  be  discharged.  If  the  tumour  prove  to  be  solid,  no  ill 
consequences  will  result  from  the  simple  puncture.  Several  instances  have 
occurred  to  me  in  which,  from  the  want  of  this  simple  precaution,  Terj 
excellent  Surgeons  have  condemned  as  cancerous,  tumours  of  the  breast, 
which  proved  to  be  cystic. 

The  diagnosis  of  the  retention-cyst  from  the  simple  serous  cyst  is  not 
possible  unless  fluid  can  be  squeezed  from  the  nipple,  a  condition  which  of 
course  cannot  occur  in  the  serous  cyst.  If  this  sign  be  wanting,  the  nature 
of  the  disease  may  be  recognized  in  most  cases  by  the  character  of  the  fluids 
The  true  hydatid  cyst  is  so  rare  that  it  may  be  practically  excluded  in  making 
the  diagnosis.  It  may  be  recognized  by  the  character  of  the  fluid 
withdrawn  on  puncture.  This  is  clear,  containing  merely  the  faintest  trace 
of  albumen,  and  has  a  specific  gravity  of  IOCS  to  1004.  Booklets  maj 
possibly  be  found  in  it.  Without  puncture  these  cysts  cannot  be  distinguished 
from  the  other  forms. 

Treatment — ^The  treatment  of  cysts  of  the  breast  varies  according  to  their 
number  and  size  and  the  presence  or  absence  of  intracystic  growths.  Small 
multiple  retention-cysts  which  can  be  emptied  through  the  nipple  sometimes 
require  no  further  treatment  Belladonna  or  some  form  of  counter-irritation 
may  be  applied  externally  in  the  hope  of  arresting  the  abnormal  secretion,  bnt 
these  means  are  seldom  of  much  use.  If  the  cyst  is  larger  and  cannot  be 
emptied  by  pressure,  the  fluid  contents  may  be  let  out  by  puncturing  with  a 
small  trochar  ;  but  a  cure'cannot  usually  be  effected  in  this  way,  as  the  fluid 
re-accumulates.  Occasionally  it  will  suppurate  spontaneously,  and  is  thus  got 
rid  of.  If  the  tumour  be  single,  it  may  usually  be  cured  by  opening  it  by  a 
small  incision,  wiping  it  out  with  a  strong  solution  of  chloride  of  zinc  or 
tincture  of  iodine,  and  inserting  a  drainage-tube  under  an  antiseptic  dressings 
for  a  few  days.  If  it  seem  to  be  surrounded  by  indurated  mammary  tissue, 
it  is  often  best  to  dissect  it  out  and  to  remove  it  with  the  lobule  of  the  mAmi^^ 
to  which  it  is  attached.  On  doing  this  it  will  often  be  found  that  the  cyst  is 
not  single  as  was  at  first  supposed,  but  that  several  smaller  sacs  are  present 
which  have  been  concealed  by  the  larger  one.  If  the  cyst  contain  intracystic 
growths,  it  should  be  completely  removed  with  the  neighbouring  part  of  the 
mammary  gland.  If  the  cysts  are  multiple  they  must  be  treated  according  to 
circumstances.  If  there  are  but  two  or  three  they  may  be  treated  as  if  single, 
but  if  very  numerous  there  is  nothing  to  be  done  but  to  remove  the  breast 
if  operative  interference  is  demanded. 

UpoBUk — Fatty  tumours  have  occasionally  been  met  with  in  close 
proximity  to  the  mamma,  so  as  to  simulate  a  tumour  of  the  gland  itself.  A 
little  careftd  examination  will  usually  enable  the  Surgeon  to  ascertain  that 
the  gland  is  not  implicated.  The  Treatmeni  of  these  tumours  preeenta 
nothing  peculiar. 

. — Pure  fibroma  of  the  mamma  is  very  rare.    One  case  only  has 
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occnrred  in  University  College  Hospital  in  the  last  fifteen  years.  The  patient 
was  a  middle-aged  woman,  and  the  tumonr,  which  was  about  the  size  of  a 
hen's  egg,  was  of  stony  hardness.  It  was  thought  to  be  a  scirrhous  cancer, 
but  as  there  was  some  doubt,  a  deep  incision  was  made  into  it  before  removing 
the  breast.  It  was  found  to  be  exceedingly  dense,  creaked  under  the  knife, 
and  no  capsule  was  recognized.  After  removal  of  the  breast,  it  was  found 
to  be  clearly  defined  and  surrounded  by  a  distinct  but  dense  capsule  from 
which  it  could  be  dissected  out,  leaving  the  mammary  tissue  untouched. 
Microscopic  examination  showed  it  to  be  composed  of  pure  dense  fibrous 
tissue,  without  a  trace  of  glandular  structure. 

Chondroma  and  Osteoma. — Tumours  of  the  breast  containing  cartilage 
have  been  recorded,  but  are  of  extreme  rarity.  Billroth  mentions  a  case  of  a 
large  sarcoma  of  the  mamma  in  which  small  nodules  of  true  bone  were 
found. 

Adenoma,  Adkxo-Fibroma,  ADEN0-SAEC03tA,  Cysto-Sarcoma. — A  group 
of  tumours  closely  related  to  each  other  pathologically,  though  diflTering  con- 
siderably clinically,  are  included  under  these  names.  The  essential  features, 
common  to  all  are — ^first,  the  presence  of  spaces,  either  flattened  and  slit-like  or 
forming  distinct  cysts,  lined  with  a  small  cubical  epithelium,  usually  in  several 
layers  but  occasionally  single  (Vol.  I.,  p.  995,  Figs.  388,  384).  The  spaces 
contain  a  variable  amount  of  fluid,  in  some  cases  so  small  in  amount  as  to  be 
scarcely  recognizable,  in  others  distending  the  cavities  into  well-marked  cysts, 
seldom  exceeding  an  inch  or  an  inch  and  a  half  in  diameter.  The  bulk  of 
the  tumour  is  composed  of  the  interstitial  tissue  betweeen  the  epithelium- 
lined  spaces.  This  tissue  varies  from  fully  developed  fibrous  tissue  to  the 
simplest  embryonic  tissue,  and  may  present  every  stage  between.  Thus 
it  may  be  composed  of  small  spindle-cells  with  numerous  fibres  between  them, 
of  imperfectly  developed  fibrous  tissue,  infiltrated  with  small  round  cells,  of 
large  spindle-cells,  of  delicate  fibres  with  stellate  cells  and  mucous  intercellular 
substance,  or  of  various  combinations  of  these  structures.  Lastly,  when  the 
spaces  develope  into  cysts,  they  often  present  intracystic  growths  of  great 
size  forming  the  most  marked  feature  of  the  tumour.  These  growths  are 
formed  of  processes  of  the  interstitial  tissue  of  the  tumour  projecting  into  the 
cyst  and  are  covered  with  a  layer  of  epithelium.  They  are  often  branched, 
and  may  in  some  cases  completely  fill  the  cavity  into  which  they  grow.  They 
may  sprout  from  all  sides  at  once,  and  then  form  a  closely-packed  foliated 
mass,  without  any  clear  evidence  of  the  mode  of  growth  remaining.  In  other 
cases  a  pedunculated  mass  springs  up  from  a  single  point  in  the  cyst-wall,  and 
may  project  into  it,  still  surrounded  by  a  certain  amount  of  fluid,  or  may 
completely  fill  it,  displacing  the  fluid  and  being  surrounded  by  the  cyst-wall 
as  by  a  capsule. 

In  whatever  way  the  tumour  grows  it  remains,  as  a  rule,  completely  sur- 
rounded by  a  capsule  of  areolar  tissue,  and  forms  no  adhesions  to  the  surrounding 
parts  unless  it  be  allowed  to  reach  such  a  size  as  to  excite  inflammation  by  the 
pressure  and  tension  it  exerts. 

Of  the  causes  and  mode  of  origin  of  these  growths  little  is  known. 
Billroth  states  that  they  commence  by  an  overgrowth  of  the  connective  tissue 
surrounding  the  acini  and  ducts.  But  whatever  point  they  may  commence 
in  it  is  evident  that  in  their  subsequent  development  the  gi*owth  of  the 
epithelium  is  as  essential  a  part  of  the  process  as  is  that  of  the  interstitial 
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tissue.  The  presence  of  the  epithelium-lined  spaces  is  not  a  mere  accident  of 
the  growth  but  an  essential  feature  of  it.  Those  tumours  are  therefore 
properly  termed  adenomata. 

The  differences  in  anatomical  structure  correspond  tolerably  accurately  with 
the  variations  in  the  clinical  course  of  the  growth.  The  more  perfect  is  the 
development  of  the  interstitial  fibrous  tissue,  the  slower  is  the  growth  of  the 
tumour  ;  the  more  embryonic  the  tissue,  the  more  rapid  is  its  progress  and  the 
greater  is  the  risk  of  its  extending  beyond  its  capsule,  infiltrating  neighbour- 
ing parts,  and  recurring  in  internal  organs,  in  fact,  running  the  course  of 
a  malignant  sarcoma ;  a  termination  which  is,  however,  very  rare  in  these 
cases.  It  not  uncommonly  happens  that  the  tumour  appears  first  as  a  small 
hard  nodule,  evidently  with  firm  fibrous  interstitial  tissue,  and  may  remain  in 
this  state  for  many  years,  scarcely  increasing  in  size  ;  but  after  middle  life  it 
may  suddenly  take  on  rapid  growth,  and  when  removed  its  interstitial  sabstance 
will  probably  consist  of  spindle-cells,  or  of  some  even  more  embryonic  form  of 
tissue. 

The  brief  anatomical  sketch  above  given  will  sufficiently  explain  the  varioos 
names  bestowed  upon  this  class  of  tumours.  When  the  tumour  is  of  slow 
growth  and  firm,  it  is  often  called  the  Chronic  Mammary  Tumour^  the  name 
originally  given  it  by  Sir  Astley  Cooper.  Abemethy,  from  the  resemblanoe  of 
the  section  in  some  cases  to  that  of  the  pancreas,  termed  it  the  Pancreatic 
Sarcoma,  Vidal  termed  it  partial  or  lobular  hypertrophy  of  the  mamma.  In 
this  country  it  is  most  commonly  termed  the  Simple  Adenoma,  The  term 
Adeno-fibroma  is,  however,  that  which  most  closely  describes  its  anatomical 
structure,  and  is  undoubtedly  the  best  (Vol.  I.,  p.  995,  Fig.  388).  When  the 
interstitial  tissue  is  either  embryonic  or  undergoing  one  of  the  primary 
modifications  which  embryonic  tissue  manifests  in  its  development  into  fibrous 
tissue,  in  other  words,  when  it  corresponds  to  the  structure  characteristic  of 
a  sarcoma,  the  tumour  is  called  an  Adeno-earcoma  (Vol.  I.,  p.  995,  Fig.  3^4), 
and  when  stellate  cells  are  found,  and  the  tumour  yields  on  squeezing  an 
abundant  glairy  mucous  fluid,  it  is  often  termed  AdetUMuyxo-sarcotn't 
When  cysts  form  a  marked  feature  in  the  growth,  it  is  commonly  termetl  a 
CystO'Sarcoma  of  the  mamma,  but  other  terms  are  also  applied  to  it.  Thu5 
Brodie  termed  it  the  Sero-cystic  sarcoma^  and  Paget  suggested  the  name  of 
Glandular  proliferous  cysts.  The  term  Cysto-sarcoma  originally  suggested  by 
J.  Miiller  is  so  generally  adopted,  that  it  is,  ])erhap8,  most  convenient  to 
adhere  to  it  for  clinical  purposes,  therefore,  these  three  forms  may  W 
described ;  the  Adeno-fibroma,  Adcno-sarcoma,  and  Cysto-sarcoma,  remem- 
bering, as  Billroth  says,  that  from  a  purely  anatomical  point  of  view,  the 
difference  between  these  forms  is  very  slight,  and  that  we  should  be  perfect ly 
justified  in  considering  the  Adeno-fibroma  as  the  initial  stage  of  the  other 
forms. 

The  ▲deno-fibroma  is  the  most  conunon  simple  tumour  of  the  breast.  It 
is  often  attributed  to  blows,  squeezes,  or  lacteal  irritation,  and  is  alm«>: 
invariably  met  with  in  young  women  under  thirty  years  of  age ;  osually  in 
women  otherwise  healthy.  It  is  often  associated  with  the  hysterical  tem- 
perament, and  connected  with,  if  not  dependent  on,  uterine  irritation  and 
sexual  excitement  of  an  irregular  kind.  This  tumoiu:  is  generally  of  small 
size  when  first  perceived,  and  may  remain  stationary  for  many  years ;  or  it 
may  slowly  increase,  and  at  last  attain  a  considerable  bulk.    In  other  cases  it 
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may  very  rapidly  grow  to  a  great  size.  In  a  case  on  which  I  operated  some 
years  ago,  the  tumour  had  continued  for  eighteen  years  about  the  size  of  a 
walnut,  but  in  the  course  of  six  months  it  increased  to  an  enormous  magni- 
tude, and  on  removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a  small,  movable,  finely  nodulated 
growth,  attached  by  a  pedicle  to  one  side  of  the  mammary  gland ;  it  is  hard 
and  incompressible,  often  appears  isolated,  and  is  not  generally  painful,  but  in 
ansemic  women  may  be  the  seat  of  intense  neuralgic  pain ;  it  increases  slowly, 
without  discolouring  the  skin  or  becoming  attached  to  it,  and  is  frequently 
many  years  in  attainmg  a  moderate  size.  It  is  often  floating,  as  it  were,  in 
the  substance  of  the  gland,  into  which  it  can  be  pushed  back.  This  tumour 
\a  sometimes  mistaken  for  a  cancerous  growth,  and  the  diagnosis  is  often  as 
difficult  as  it  is  important,  though  in  many  cases  the  comparative  youth  of 
the  patient,  the  mobility  of  the  mass,  the  absence  of  all  implication  of  the 
skin  and  glands,  and  its  accurately  circumscribed  character  will  indicate  its 
true  nature.  Cysts  and  chronic  interstitial  inflammation  of  a  lobule  are  often 
mistaken  for  adenoma,  and  in  many  cases  the  distinction  is  very  difficult. 
The  diagnosis  is  made  by  the  more  accurate  circumscription  of  the  fibro- 
adenoma, and  by  its  being  usually  clearly  separable  from  the  mamma,  and  not 
connected  with  the  nipple  by  a  cord  of  duct  which  can  be  felt  on  drawing  the 
tumour  away  from  the  nipple  while  that  is  gently  held  between  the  finger  and 
thumb. 

On  examination  after  removal,  an  adenoma  appears  to  be  irregularly 
lobulated,  is  enclosed  in  a  capsule  of  areolar  tissue,  and  its  cut  surface  is  found 
to  present  a  bluish-  or  greyish-white  colour,  which  after  exposure  to  the  air, 
assumes  a  rosy  tint ;  and  on  pressure,  drops  of  a  thick  mucous  or  serous  fluid 
arc  often  seen  to  exude.  On  examination  with  a  lens,  its  foliated  structure  is 
often  very  apparent,  so  much  so,  that  it  has  been  compared  by  Yirchow  to  the 
section  of  a  cabbage.  This  is  more  clearly  seen  after  it  has  been  a  few  days 
in  spirit. 

Adeno-flareoma. — An  adeno-fibroma,  though  usually  very  chronic  in  its 
progress,  may  at  times  assume  extreme  rapidity  of  growth,  so  as  to  simulate  a 
soft  cancer.  This  happens  usually  in  those  cases  in  which  the  tumour  has 
remained  in  a  quiescent  state  from  an  early  period  up  to  about  the  middle  of 
life.  In  cases  in  which  the  disease  developes  for  the  first  time  between  the 
ages  of  85  and  40  it  may  grow  quickly  from  the  first.  In  these  cases  it  will 
grow  with  extreme  rapidity,  attaining  in  a  few  months  a  size  equal  to  that  of 
a  cocoa-nut,  or  even  larger,  and  simulating  in  this  respect  the  progress  of  an 
cncephaloid  tumour.  These  rapidly  growing  adeno-sarcomata  are  painless, 
and,  as  a  rule,  however  large,  continue  perfectly  movable,  free  from  deep 
adhesion,  or  from  glandular  implication ;  the  skin  covering  them  is  healthy, 
thinned,  and  unadherent,  the  nipple  projecting  usually  very  prominently. 
The  tumour  itself  will  be  felt  to  be  nodulated,  semi-elastic,  not  stony!,  and 
always  rotmded  in  outline.  After  removal  its  section  is  lobulated  and  glisten- 
ing, something  resembling  a  mass  of  rice  or  sago-jelly,  often  having  cysts 
interspersed  through  its  substance. 

Faiaftil  Manmiary  Tnmoiir. — It  occasionally  happens  that  an  adeno- 
fibroma  becomes  the  seat  of  very  severe  and  paroxysmal  neuralgic  pains, 
attended  with  very  considerable  cutaneous  sensibility,  and  it  has  then  been 
termed  i^'^  painful  mammary  tumour.    This  condition  most  frequently  occurs 
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commonly  associated  with  disorder  of  the  uterine  functions,  the  pain  increasing 
at  the  catamenial  periods. 

Treatment  of  ▲deno-Fibroma  and  ▲deno-Murcoma. — If  the  tumour 
be  firm  and  small,  and  shows  no  tendency  to  further  increase,  it  may  be  let 
alone,  unless  it  be  a  source  of  mental  disquiet  to  the  patient.  If  it  asNime 
the  form  of  the  painful  mammaiy  tumour,  the  treatment  must  have  special 
reference  to  the  removal  of  the  neuralgic  condition.  This  is  commonly  beet 
effected  by  the  internal  administration  of  alteratives  and  tonics,  more  puiicu- 
larly  the  preparations  of  iron  and  zinc,  with  cod-liver  oil  if  necessary ;  and  by 
the  inunction  of  an  ointment  of  belladonna  or  aconite  into  the  affected  breast 
In  many  cases  the  application  of  a  few  leeches  from  time  to  time,  especially  in 
the  vicinity  of  the  axilla,  will  lessen  the  neuralgia  more  effectually.  If  these 
means  &il,  the  tumour  must  be  removed. 

Adeno-fibromata  are  said  to  have  occasionally  disappeared,  and  in  some 
instances  to  have  been  spontaneously  absorbed  after  marriage  or  during 
pregnancy.    The  internal  administration  of  Plummer's  pill  and  the  compoand 
decoction  of  aloes,  and  the  external  application  of  leeches,  followed  by  the 
inunction  of  iodide  of  lead  ointment,  and  the  employment  of  pressure,  either 
by  means  of  Arnott's  slack  air-cushion  or  by  Tanchou's  plan,  are  said  also  to 
have  caused  the  absorption  of  these  tumours.    Tanchou's  apparatus  consists 
of  a  pad  to  which  a  spiral  spring  is  attached,  and  which  being  compressed  by 
a  proper  arrangement  of  bandages  across  the  chest,  will  keep  up  a  steady  wA 
continued  pressure  upon  the  tumour.    It  is  less  expensive  and  cnmberBome 
than  the  air-compressor,  and  has  the  advantage,  that  it  can  be  used  in 
conjunction  with  absorbent  ointments,  which  cannot  be  used  with  the  air-bcig, 
as  the  grease  entering  into  their  composition  destroys  the  mackintosh  cloth  of 
which  it  is  made.    I  have  employed  this  kind  of  apparatus  in  solid  nodules  in 
the  breast  with  great  advantage.    It  is  probable,  however,  that  these  ca^es 
were  not  true  adenomata,  but  indurated  lobules  of  the  breast  due  to  chronic 
interstitial  inflammation,  a  condition  which  was  formerly  not  clearly  dis- 
tinguished from  adenoma.    There  is  no  doubt  that  the  cases  of  so-called 
cancer  cured  by  the  same  means,  were  also  in  reality  lobules  of  the  mamma 
indurated  by  chronic  inflammation. 

The  only  efiicient  treatment  of  an  adeno-fibroma,  or  an  adeno-earcoma,  is 
its  removal  by  excision.  In  doing  this  it  is  not  necessary  to  remove  the 
whole  of  the  breast,  but  it  will  be  quite  sufiicient  to  extirpate  the  tnmonr 
itself,  or  at  the  most  the  small  lobe  of  the  mammary  gland  connected  with 
it.  This  may  always  be  done  without  difficulty  by  a  single  incision.  In  the 
majority  of  cases,  as  soon  as  the  capsule  surrounding  the  tumour  is  opened,  it 
can  be  shelled  out  without  further  use  of  the  knife.  There  are  usually  few 
vessels  to  tie.  In  removing  a  tumour  of  this  kind,  there  are  two  little 
practical  points  that  should  if  possible  be  attended  to.  1.  The  gland  should 
not  be  incised  through  its  whole  thickness,  so  as  to  open  up  the  areolar  bed 
which  is  interposed  between  it  and  the  pectoral  muscle.  If  this  be  interfered 
with,  infiltration  of  blood  or  of  pus  into  it  may  occur,  and  deep  abeoess  may 
form  under  the  breast,  or  at  the  lower  edge  of  the  gland,  leading  to  veiy 
troublesome  consequences.  2.  The  wound  must  not  be  tightly  closed,  and 
should  be  very  thoroughly  drained.  Unless  this  be  done,  the  discharges  are 
retained,  and  if  allowed  to  decompose,  burrowing  of  unhealtliy  matter  into 


iBtion  behind  the  mammary  gland,  often  of  a  most  troublesome  and  tedious 
character. 

lu  cases  of  adeno-aarcoma  which  have  been  allowed  to  attain  a  very  large 
BiK  before  removal,  it  will  generally  be  neceaeary  to  extirpate  the  whole  of  the 
mammary  gland,  which  will  be  found  either  involved  in  tiie  tumonr,  or  in  an 
atrophied  but  otherwise  healthy  state.  It  is  surprising  with  what  ease  these 
tnmoore  can  often  be  removed,  even  when  they  have  reached  some  pounds  in 
weight.  They  rarely  form  any  deep  attachments,  and  adhere  to  the  skin  onlj 
when  the  tension  has  become  so  great  as  to  set  up  inflammation. 

Cjvto-wutMtma. — These  tnmours  are  composed  of  dense  white  lobulated 
or  foliated  strncture,  resembling  that  of  the  adeno-fibroma.  This  mass  is 
studded  throughout  with  a  number  of  small  cyste,  varying  in  size  from  a  pin's- 
head  to  an  inch  and  a  half  in  diameter,  and  usnally  containing  clear  fluid. 
The  larger  cysts  contain  lobulated,  branching,  intrflrcystic  growths,  most 
conunonly  sprouting  from  one  side  onIy,and  forming  pedunculated  projections 
into  the  cavities.  These  intra-cystic  growths  are  not  always  present.  This 
form  of  tumour  is  nsually  met  with  in  women  of  from  thirty  to  thirty- five  years 
of  age,  and  is  often  attributed  to  injnry.  It  occurs  most  frequently  in  women 
who  have  borne  children,  and  is  possibly  a  remote  consequence  of  some 
inflammatory  process  occurring  during  lactation.  On  e^iamining  a  breast 
affected  in  this  way,  it  will  be  found  that  the  tumonr  is  hard,  heavy,  and 
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solid  to  the  feel ;  on  careful  examination,  however,  its  Burfncc  nuiy  f»i  f<'lL 
to  be  finely  nodnlatcd  ;  and,  occasionally,  a  larger  cyst  thmi  usual,  rw^n;;. 
niscd  by  its  elastic  feel  and  globnlar  shape,  may  b<;  found  firnyit'iiin. 
The  dJMaac  is  slow  in  its  growth,  and  docs  not  inipliiMtc  Ihi-  ailjiM^-nl 
cataneons  or  areolar  structures  ;  hence,  the  turaoiu'  is  nuiviihl'f  mi  tin-  j^cton.' 
moKles,  and  the  skin  is  unattached  to  it.    The  axillary  jt^ii-i*.  n'.vi,  ui-  i)<>: 

i^ilnpiml        The  ninnin  will   nHnnlltr  hn   fnnnrl   lji   h(>   tUfrlrial   ifi    iU   lliltx.-.  U' 


not  depressed.  If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressure  of 
the  intTa-cyHtio  grovbh  caases  inflammation  and  ulceration  of  ita  capenle,  this 
may  at  last  be  perforated,  and  a  fungous  mass  will  sprout  through  it,  preseut- 
ing  many  of  the  ordinary  symptoms  of  a  malignant  growth  ;  being  irregnlar, 
dark-coloured,  bleeding  readily,  and  increasing  rapidly  in  size.  ^Vhen  snch 
changes  as  these  have  taken  place,  the  tumour  assumes  a  fonnidable  character, 
and  will  rapidly  prove  fatal  by  exhaustion.  A  cyeto-sarcoma  may  attain  au 
immense  magnitude  and  weight.  They  have  been  met  with  of  six,  eight,  or 
even  twelve  pounds  weight  ;  but  by  f^  the  largest  is  one  described  bj 
Velpeau,  which  weighed  forty  pounds. 

The  eventual  development  of  f ungating  BarcomatouB  tissne  in  these  tmnoors 
must  not  be  overlooked.  A  tumour  of  this  kind  may  remain  benign  for  many 
years,  and  remain  so  generally  throughout  the  greater  portion  of  its  structure: 
yet  after  removal  soft  sarcomatous  masses  may  be  found  sprouting  np  into 
some  of  the  cysts.  In  the  case  from  which  the  drawiugs  (Figs.  778,  774) 
were  taken,  the  tumour  had  e.tiated  for  more  than  twenty  years  before 
removal,  having  commenced  at  the  age  of  twenty-eight ;  bnt  after  extirpation 


soft  f  ungating  growths  were  found  at  the  bottom  of  some  of  the  cysts.  The 
constitution  was  uncontaminated  throughout. 

There  is  no  Treahmtt  for  these  tumours  but  early  and  complete  removal. 
If  taken  early  enough,  the  mamma  can  usually  be  saved,  but  when  the  growth 
has  passed  a  certain  size,  this  is  no  longer  possible. 

Saroouat*  of  tbs  Bnwrt. — The  mammary  gland  or  it«  immediaii' 
neighbourhood  is  a  frequent  seat  of  sarcoma.  By  far  the  most  common  form 
met  with  is  the  spindle-celled  sarcoma,  usually  of  the  large-celled  tvpe. 
Sometimes  the  (inner  forms  of  spindle-celled  sarcoma,  with  small  cells  and  a 
varyingamount  of  fibrous  stroma— the  old  recurrent  fibroid— is  met  with  in 
this  region.  Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-celled 
sarcoma,  are  also  met  with  in  this  region,  but  are  all  rare.  The  structure  of 
these  various  forms  of  sarcoma  has  abeady  been  fully  described  in  the  Chapter 
on  Tumours  (Vol.  I.,  p.  996). 

Moat  sarcomata  of  the  breast  are  distinctly  encapanled  by  a  hiyer  of  fibrous 


ft  are  difficnlt  to  distinguish  from  the  softer  forms  of  adeno-Sbroma, 
and  aie  practically  iadistinguishable  from  the  adeno-sarcomata  till  after 
removal.  Usually,  they  develop  in  women  after  thirty.  They  form  soft, 
elastic  tumoots,  smooth  on  the  surface,  and  uniformly  rounded  or  oval  in 
outline.  They  may  be  deeply  buried  in  the  substance  of  the  glaud,  but  more 
freqoently  they  are  situated  at  one  side.  They  are  painless  and  movable  over 
the  pectoralis  major  ontil  they  have  reached  a  considerable  size,  and  they 
show  no  tendency  to  infect  the  lymphatic  glands. 

Sarcomata  here,  as  elsewhere,  may  develop  cysts  in  their  substance  from 
softening  or  from  hEemorrh^;e.  These  accidental  cavities  mnst  not  be  con- 
fonnded  with  the  cysts  of  a  cysto-sarcoma.  Sometimes  the  whole  tnmour 
may  be  so  soft  as  to  be  indistinguishable  from  a  collection  of  fluid.  In  a  case 
of  this  kind  under  my  care  a  small  ponctm^  was  made  ;  nothing  but  blood 
escaped,  and  in  a  few  weeks  a  fnngating  sarcomatous  growth  protruded  from 
the  opening.  The  breast  was  removed,  and  the  growth  was  found  to  be  an 
exceedingly  soft  sarcoma,  the  structure  of  which  was  to  a  great  extent  broken 
down  by  btemorrhage.  These  tumours  present  the  most  typical  examples  of 
recurrent  sarcomata.  It  may  be  stated  broadly  that  the  softer  the  sarcoma 
the  more  rapidly  will  it  recur.  In  one  case,  in  which  I  removed  a  very  large 
tomoor  of  this  kind,  weighing  about  four  pounds,  with  the  whole  of  the 
involved  and  atrophied  mammary  gland,  from  a  lady  forty  years  of  age  iu 
1859,  recurrence  took  place  in  1861,  and  again  in  1863, 1864, 1865,  and  1868. 
The  recurrent  tomours  were  developed  at  some  little  distance  from  the  original 
cicatrix,  and  proved  on  caredd  examination  to  be  sarcomatous.  The  general 
health  continued  perfectly  good  tbronghout,  and  there  was  no  infection  of  the 
lymphatic  glands.  She  died  of  paralysis  some  years  after  the  last  operation. 
In  theae  cases  this  absence  of  all  glandular  implication  or  of  constitutional 
uSection  from  secondary  growths  in  the  viscera  wiil  indicate  the  benign 
character  of  the  disease ;  the  peculiar  local  malignancy  not  being  associated 
with  any  tendency  to  general  infection.  In  snch  cases  as  these  the  tendency 
Co  recurrence  will  often  gradnally  wear  itself  ont,  and  after  several  operations 
have  been  performed  at  intervals  of  months,  or  a  year  or  two,  the  disease  will 
cease  to  be  reproduced,  and  a  cnre  will  be  thus  established.  The  result  is  not, 
however,  always  so  &vourable.  Instances  are  not  wanting  in  which  the 
tendency  to  local  reproduction  of  the  sarcoma  has  been  so  active  that  it  out- 
ran all  poflsibility  of  complete  extirpation,  and  eventually  destroyed  the  patient. 
Moreover,  whenever  a  sarcoma  is  not  only  exceedingly  rapid  in  its  growth, 
!>ut  reciu«  after  removal,  suspicions  of  general  malignancy  not  unnaturally 
arise,  as  two  of  the  most  frequent  and  important  elements  of  snch  a  condition, 
exuberant  v^etative  activity  and  local  return,  exist.  In  a  case  under  my  care 
It  few  yean  ago,  I  removed  a  sarcoma  aboot  the  siiie  of  a  ben's  egg  from  the 
mamma  of  a  middle-aged  unmarried  lady.  The  tumour  was  distinctly  encap- 
niled,  and  wae  easily  dissected  ont.  It  was  soft  in  structure,  and  yielded  a 
irlaiiy  flnid  from  the  cut  sur&ce,  and  was  composed  of  large  oval  and  spindlo- 
<ba{)ed  cells  with  scarcely  any  intercellnlar  substance,  A  few  months  after 
five  small  soft  tumours  sprang  up  around  the  cicatrix.  The  whole  breast  was 
then  removed,  but  the  patient  died  a  year  afterwards  from  a  large  secondary 
Tivwt.h  imnlicatinz  the  sternum. 
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in  early  life,  and  in  women  of  an  irritable  and  delicate  constitation ;  it  is 
commonly  associated  with  disorder  of  the  uterine  fanctions,  the  pain  increasing 
at  the  catamenial  periods. 

Treatment  of  Adeno-nbroma  and  AdenoHMrcoma. — If  the  tmnoor 
be  firm  and  small,  and  shows  no  tendency  to  further  increase,  it  may  be  let 
alone,  unless  it  be  a  source  of  mental  disquiet  to  the  patient.  If  it  assume 
the  form  of  the  painful  mammary  tumour,  the  treatment  must  have  special 
reference  to  the  removal  of  the  neuralgic  condition.  This  is  commonly  best 
effected  by  the  internal  administration  of  alteratives  and  tonics,  more  partica- 
larly  the  preparations  of  iron  and  zinc,  with  cod-liver  oil  if  necessary ;  and  bj 
the  inunction  of  an  ointment  of  belladonna  or  aconite  into  the  affected  breast 
In  many  cases  the  application  of  a  few  leeches  from  time  to  time,  especially  in 
the  vicinity  of  the  axilla,  will  lessen  the  neuralgia  more  effectually.  If  these 
means  &il,  the  tumour  must  be  removed. 

Adeno-fibromata  are  said  to  have  occasionally  disappeared,  and  in  some 
instances  to  have  been  spontaneously  absorbed  after  marriage  or  dnrin;; 
pregnancy.  The  internal  administration  of  Plummer's  pill  and  the  oompoond 
decoction  of  aloes,  and  the  external  application  of  leeches,  foUowed  by  the 
inunction  of  iodide  of  lead  ointment,  and  the  employment  of  pressure,  either 
by  means  of  Arnott's  slack  air-cushion  or  by  Tanchou's  plan,  are  said  also  to 
have  caused  the  absorption  of  these  tumours.  Tanchou's  apparatus  consists 
of  a  pad  to  which  a  spiral  spring  is  attached,  and  which  being  compressed  bj 
a  proper  arrangement  of  bandages  across  the  chest,  will  keep  up  a  steady  and 
continued  pressure  upon  the  tumour.  It  is  less  expensive  and  cmnbersome 
than  the  air-compressor,  and  has  the  advantage,  that  it  can  be  used  in 
conjunction  with  absorbent  ointments,  which  cannot  be  used  with  the  air-bag, 
as  the  grease  entering  into  their  composition  destroys  the  mackintosh  cloth  of 
which  it  is  made.  I  have  employed  this  kind  of  apparatus  in  solid  nodules  in 
the  breast  with  great  advantage.  It  is  probable,  however,  that  these  cases 
were  not  true  adenomata,  but  indurated  lobules  of  the  breast  due  to  chronic 
interstitial  inflammation,  a  condition  which  was  formerly  not  clearly  dis- 
tinguished from  adenoma.  There  is  no  doubt  that  the  cases  of  so-called 
cancer  cured  by  the  same  means,  were  also  in  reality  lobules  of  the  mamma 
indurated  by  chronic  inflammation. 

The  only  efiicient  treatment  of  an  adeno-flbroma,  or  an  adeno-sarooma,  is 
its  removal  by  excision.  In  doing  this  it  is  not  necessary  to  remove  tbe 
whole  of  the  breast,  but  it  will  be  quite  suflScient  to  extirpate  the  tumour 
itself,  or  at  the  most  the  small  lobe  of  the  mammaiy  gland  connected  with 
it.  This  may  always  be  done  without  difficulty  by  a  single  incision.  In  the 
majority  of  cases,  as  soon  as  the  capsule  surrounding  the  tumour  is  opened,  it 
can  be  shelled  out  without  further  use  of  the  knife.  There  are  usuallv  feu* 
vessels  to  tie.  In  removing  a  tumour  of  this  kind,  there  are  two  little 
practical  points  that  should  if  possible  be  attended  to.  1.  The  gland  shoold 
not  be  incised  through  its  whole  thickness,  so  as  to  open  up  the  areolar  bed 
which  is  interposed  between  it  and  the  pectoral  muscle.  If  this  be  interfered 
with,  infiltration  of  blood  or  of  pus  into  it  may  occur,  and  deep  abscess  maj 
form  under  the  breast,  or  at  the  lower  edge  of  the  gland,  leading  to  very 
troublesome  consequences.  2.  The  wound  must  not  be  tightly  closed,  and 
should  be  very  thoroughly  drained.  Unless  this  be  done,  the  diachaigea  are 
retained,  and  if  allowed  to  decompose,  burrowing  of  unhealthy  matter  inti) 
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the  snbmantinaiy  areolar  li'BBne  vill  take  place,  leading  to  extfiDsive  sappu- 
ration  behind  the  mammary  ^land,  often  of  a  most  troublesome  and  tedions 
character. 

In  cases  of  adeno-Barooma  which  have  been  allowed  to  attain  a  very  lar^ 
size  before  removal,  it  will  generally  be  necessary  to  extirpate  the  whole  of  the 
mammary  gland,  which  will  be  found  either  involved  in  the  tumonr,  or  in  an 
atrophied  but  otherwise  healthy  state.  It  is  anrprising  with  what  ease  these 
tnmoars  can  often  be  removed,  even  when  they  have  reached  some  pounds  in 
weight.  They  rarely  form  any  deep  attachments,  and  adhere  to  the  skin  only 
when  the  tension  has  become  so  great  aa  to  set  np  inflammation. 

Ojito^MTOOBift. — These  tumours  are  composed  of  dense  white  lobulated 
or  foliated  structure,  regembhng  that  of  the  adeno- fibroma.  This  mass  is 
studded  throughout  with  a  number  of  small  cysts,  varying  in  size  from  a  pin's- 
head  to  an  inch  and  a  half  in  diameter,  and  usually  containing  clear  fluid. 
The  larger  cysts  contain  lobulated,  branching,  intra-cystic  growths,  most 
commonly  sprouting  from  one  side  only,  and  forming  pedunculated  projections 
into  the  cavities.  These  intra-cystic  growths  are  not  always  present.  This 
form  of  tumonr  is  usually  met  with  in  women  of  from  thirty  to  thirty-five  years 
of  age,  and  is  often  attributed  to  injury.  It  occurs  most  frequently  in  women 
who  have  home  children,  and  is  possibly  a  remote  consequence  of  some 
inflammatory  process  occurring  during  lactation.  On  examining  a  breast 
afiected  in  this  way,  it  will  be  found  that  the  tumour  is  hard,  heavy,  and 
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solid  to  the  feel ;  on  careful  exEimination,  however,  its  surface  may  be  felt 
to  be  finely  nodnlat«d  ;  and,  occasionally,  a  larger  cyst  than  usual,  recog- 
nized by  its  elastic  feel  and  globular  shape,  may  be  found  projecting. 
The  disease  is  slow  in  its  growth,  and  docs  not  implicate  the  adjacent 
cutaneous  or  areolar  structures  ;  hence,  the  tumour  is  movable  on  the  pectoral 
muscles,  and  the  skin  is  unattached  to  it.  The  axillary  glands,  also,  are  not 
enlarged.    The  nipple  will  usually  be  found  to  be  normal  iu  its  shape,  and 
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not  depressed.  If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressnre  of 
the  intra-cystic  growth  causes  inflammation  and  niceration  of  its  capsnle,  this 
may  at  last  be  perforated,  and  a  inngons  mass  will  sprout  through  it,  presenU 
ing  many  of  the  ordinary  symptoms  of  a  malignant  growth  ;  being  irregnlir, 
dark-coloured,  bleeding  readily,  and  increasing  rapidly  in  size.  When  such 
changes  as  these  have  taken  place,  the  tumour  assumes  a  formidable  chaiMter, 
and  will  rapidly  prove  fatal  by  exhaustion.  A  cysto-sarcoma  may  attain  m 
immense  magnitude  and  weight.  They  have  been  met  with  of  six,  eight,  or 
even  twelve  pounds  weight ;  but  by  for  the  largest  is  one  described  by 
Velpeau,  which  weighed  forty  pounds. 

The  eventual  development  of  f  ungating  sarcomatous  tissue  in  these  tumonts 
must  not  be  overlooked.  A  tumour  of  this  kind  may  remain  benign  for  many 
years,  and  remain  ao  geTierally  throughout  the  greater  portion  of  it«  structure; 
yet  after  removal  soft  sarcomatous  masses  may  be  found  sprouting  up  into 
some  of  the  cysts.  In  the  case  from  which  the  drawings  (Figs.  773,  774) 
were  taken,  the  turnout  had  existed  for  more  than  twenty  years  before 
removal,  having  commenced  at  the  age  of  twenty-eight ;  but  after  extarpMion 
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soft  fungating  growths  were  found  at  the  bottom  of  some  of  the  cyata.  The 
constitution  was  uncontaminated  tliroughout. 

There  is  no  TrealDwiil  for  these  tumours  but  early  and  complete  remoral. 
If  taken  early  enough,  the  mamma  can  nsnaliy  be  saved,  but  when  the  grovlJi 
has  passed  a  certain  size,  this  is  no  longer  possible. 

SarooBiftte  of  tlu  Bnaat. — The  mammary  gland  or  its  immedisk' 
ncighlwurhood  is  a  frequent  seat  of  sarcoma.  By  far  the  most  common  fonn 
met  with  is  the  spindle-celled  sarcoma,  usually  of  the  large-celled  type, 
^mettmes  the  firmer  fonns  of  spindle-celled  sarcoma,  with  small  cells  and  * 
varying  amount  of  fibrous  stroma— the  old  recurrent  fibroid — is  met  with  in 
this  region.  Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-oelled 
sarcoma,  are  also  met  with  in  this  region,  but  are  all  rare.  Tbe  structare  «f 
these  various  forms  of  sarcoma  has  already  been  fully  described  in  the  Chapter 
on  Tumours  (Vol.  I.,  p.  996). 

Most  sarcomata  of  the  breast  are  distinctly  encapsnled  by  a  layer  of  fibrous 
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tissue  in  the  early  stages  of  their  growth,  but  later  on  they  tend  to  spread 
beyond  this^  and  infiltrate  the  surrounding  structures. 

Sarcomata  are  difficult  to  distinguish  from  the  softer  forms  of  adeno-fibroma, 
and  are  piactically  indistinguishable  from  the  adeno-sarcomata  till  after 
removal.  Usually,  they  develop  in  women  after  thirty.  They  form  soft, 
elastic  tumours,  smooth  on  the  surface,  and  uniformly  rounded  or  oval  in 
outline.  They  may  be  deeply  buried  in  the  substance  of  the  gland,  but  more 
frequently  they  are  situated  at  one  side.  They  are  painless  and  movable  over 
the  pectoralis  major  until  they  have  reached  a  considerable  size,  and  they 
show  no  tendency  to  infect  the  lymphatic  glands. 

Sarcomata  here,  as  elsewhere,  may  develop  cysts  in  their  substance  from 
softening  or  from  haemorrhage.  These  accidental  cavities  must  not  be  con- 
foonded  with  the  cysts  of  a  cysto-sarcoma.  Sometimes  the  whole  tumour 
may  be  so  soft  as  to  be  indistinguishable  from  a  collection  of  fluid.  In  a  case 
of  this  kind  under  my  care  a  small  puncture  was  made  ;  nothing  but  blood 
escaped,  and  in  a  few  weeks  a  fungating  sarcomatous  growth  protruded  from 
the  opening.  The  breast  was  removed,  and  the  growth  was  found  to  be  an 
exceedingly  soft  sarcoma,  the  structure  of  which  was  to  a  great  extent  broken 
down  by  haemorrhage.  These  tumours  present  the  most  typical  examples  of 
recurrent  sarcomata.  It  may  be  stated  broadly  that  the  softer  the  sarcoma 
the  more  rapidly  will  it  recur.  In  one  case,  in  which  I  removed  a  very  large 
tumour  of  this  kind,  weighing  about  four  pounds,  with  the  whole  of  the 
involved  and  atrophied  mammary  gland,  from  a  lady  forty  years  of  age  in 
1859,  recurrence  took  place  in  1861,  and  again  in  1863, 1864, 1865,  and  1868. 
The  recurrent  tumours  were  developed  at  some  little  distance  from  the  original 
cicatrix,  and  proved  on  careful  examination  to  be  sarcomatous.  The  general 
health  continued  perfectly  good  throughout,  and  there  was  no  infection  of  the 
lymphatic  glands.  She  died  of  paralysis  some  years  after  the  last  operation. 
In  these  cases  this  absence  of  all  glandular  implication  or  of  constitutional 
affection  from  secondary  growths  in  the  viscera  will  indicate  the  benign 
character  of  the  disease ;  the  peculiar  local  malignancy  not  being  associated 
with  any  tendency  to  general  infection.  In  such  cases  as  these  the  tendency 
to  recurrence  will  often  gradually  wear  itself  out,  and  after  several  operations 
have  been  performed  at  intervals  of  months,  or  a  year  or  two,  the  disease  will 
cease  to  be  reproduced,  and  a  cure  will  be  thus  established.  The  result  is  not, 
however,  always  so  £ivourable.  Instances  are  not  wanting  in  which  the 
tendency  to  local  reproduction  of  the  sarcoma  has  been  so  active  that  it  out- 
ran all  possibility  of  complete  extirpation,  and  eventually  destroyed  the  patient 
Moreover,  whenever  a  sarcoma  is  not  only  exceedingly  rapid  in  its  growth, 
1)ut  recurs  after  removal,  suspicions  of  general  malignancy  not  unnaturally 
arise,  as  two  of  the  most  frequent  and  important  elements  of  such  a  condition, 
exuberant  vegetative  activity  and  local  return,  exist.  In  a  case  under  my  care 
a  few  years  ago,  I  removed  a  sarcoma  about  the  size  of  a  hen*s  egg  from  the 
mamma  of  a  middle-aged  unmarried  lady.  The  tumour  was  distinctly  encap- 
suled,  and  was  easily  dissected  out.  It  was  soft  in  structure,  and  yielded  a 
glairy  fluid  from  the  cut  surface,  and  was  composed  of  large  oval  and  spindle- 
shaped  cells  with  scarcely  any  intercellular  substance.  A  few  months  after 
five  small  soft  tumours  sprang  up  around  the  cicatrix.  The  whole  breast  was 
then  removed,  but  the  patient  died  a  year  afterwards  from  a  large  secondary 
growth  implicating  the  sternum. 
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The  Diagnosis  of  sarcoma  of  the  mamma  from  the  softer  fonm  of  adeno- 
fibroma  and  adeno-sarcoma,  is  not  possible  in  many  cases  before  removaL  It 
may  be  suspected  when  the  tumonr  is  nniform  in  outline,  free  from  lobulation, 
of  rapid  growth,  and  commences  after  the  age  of  thirty-five.  From  cancer  it 
is  distingaished  by  its  softness,  its  more  rapid  growth,  its  more  definite  cir- 
cumscription, and  the  absence  of  glandular  affection  and  of  retraction  of  the 
nipple.  Should  the  sarcoma  from  the  first  infiltrate  the  surrounding  tissues, 
the  diagnosis  becomes  much  more  difficult,  as  the  growth  closely  resembles 
some  of  the  softer  forms  of  cancer. 

The  Treatment  of  sarcoma  of  the  breast  is  early  and  free  removal.  Nothing 
else  can  be  of  the  slightest  use.  Before  commencing  the  operation  it  is  well 
to  obtain  the  patient's  consent  to  complete  removal  of  the  breast  if  necessanr. 
The  tumour  may  then  be  exposed  and  dissected  out.  If  it  be  finn  and 
distinctly  encapsuled,  it  may  be  removed  without  taking  away  the  whole 
mamma,  the  capsule,  if  possible,  being  removed  with  it ;  but  should  it  be  soft, 
ill-defined,  very  vascular,  it  is  safer  to  remove  the  whole  gland  at  the  same 
time.  Should  recurrence  take  place,  the  breast  must  be  fiilly  removed,  and 
the  operation  may  be  repeated  as  often  as  local  recurrence  takes  place,  so  long 
as  there  is  no  evidence  of  secondary  growths  in  the  viscera. 

Sanguinaoiui  Cysts  are  occasionally  met  with  in  the  mamma.  These  are 
of  various  kinds.  As  before  stated,  retention-cysts  with  papillary  growths 
within  them  may  become  filled  with  blood,  which  may  be  squeezed  from  the 
nipple  by  pressure  on  the  tumour.  Very  soft  sarcomata  also  may  be  so  teoken 
down  by  haemorrhage  into  their  substance  as  to  be  mistaken  for  blood-cysts. 
A  peculiar  form  of  cancer  to  be  subsequently  described,  in  which  it  seems  to 
arise  rather  from  the  ducts  than  the  acini,  may  also  present  numerous  cysts 
filled  with  blood.  Lastly,  any  form  of  cyst  may  become  filled  with  blood  as 
the  result  of  an  injury. 

Foital  fUrniftins  have,  in  some  rare  cases,  been  met  with  in  the  breast ; 
these,  however,  are  rather  matters  of  pathological  curiosity  than  of  practical 
importance. 

GANOSB    OF    THS    BBBABT. 

Glandular  cancer,  that  is  to  say,  cancer  the  cells  of  which  belong  to  the  type 
of  glandular  or  spheroidal  epithelium,  is  the  form  commonly  ob6er\'ed  in  the 
mamma.  Its  three  varieties,  scirrhus,  encephaloid,  and  colloid,  are  met  witlt, 
but  the  first  occurs  with  far  greater  frequency  than  any  of  the  other  fonns. 
The  encephaloid  form  of  the  disease  occurs  with  some  frequency  ;  but  colloid  is 
very  rare.  Cancer  of  the  breast,  whatever  form  it  assume,  is  invariably 
primary :  it  may  affect  one  lobe  only  or  be  infiltrated  into  the  whole  gland* 
and  it  may  commence  in  or  immediately  beneath  the  nipple,  or  so  early  affect 
the  skin  and  spread  so  widely  in  it  as  to  appear  to  have  originated  in  that 
structure.  Most  frequently  one  breast  only  is  affected,  but  in  some  cases  both 
are  implicated. 

SciURHUS. — Scirrhus  is  the  form  of  cancer  which  is  commonly  met  with  in 
the  breast.  It  may  occiu*  in  several  ways  :  either  affecting  the  nipple,  impU- 
eating  the  akin,  primarily  developing  in  the  form  of  an  intra-mammanr 
tumour,  or  infiltrating  the  whole  substance  of  the  organ.  It  most  commonly 
commences  as  a  circumscribed  tumour  of  small  size,  at  first  pcrhi^w  smoi>th 
and  round,  hard  and  indolent  in  its  character,  with  little  or  no  pain ;  it  is 
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readily  movable,  may  be  situated  in  one  lobe,  and  is  attached  perhaps  to  the 
rest  of  the  gland  by  a  distinct  pedicle.  As  it  increases  in  size,  it  becomes 
hard,  knobbed,  and  irregular,  perhaps  presenting  a  finely  granular  feel,  and 
becoming  fixed  to  the  gland  and  subjacent  parts.  When  the  disease  begins  as 
scirrhous  infiltration  of  the  breast,  the  mass  is  from  the  first  hard,  rugged, 
irregular,  nodulated,  and  heavy ;  often  somewhat  square  in  shape,  and  early 
accompanied  by  adhesions  to  the  skin  and  the  subjacent  parts.  In  other 
caseSy  the  development  of  the  scirrhous  mass  is  accompanied  by  a  correspond- 
ing atrophy  of  the  mammary  gland,  which  becomes  shrivelled  and  disappears 
entirely.  In  some  instances,  rather  large  cysts  may  form  in  connection  with 
the  scirrhous  mass.  In  a  woman,  whose  breast  I  once  removed  for  what  was 
supposed  to  be  cystic  sarcoma,  but  which  proved  after  the  operation  to  be  a 
scirrhous  tumour,  the  mass  contained  several  cysts  as  large  as  cherries,  filled 
with  dark  or  greenish  fluid,  and  projecting  from  its  surface  ;  and  in  a  lady 
under  my  care  for  scirrhus  of  the  breast,  a  tumour  as  large  as  a  pigeon's  egg, 
containing  sanguinolent  fluid,  formed  on  the  surface  of  the  tumour. 

As  the  swelling  increases  in  size,  it  has  a  tendency  to  be  more  fixed  to  the 
subjacent  parts,  becoming  adherent  to  the  pectoral  muscles  and  incorporated 
with  the  areolar  tissue  at  the  border  of  the  axilla.  The  tumour  also  begins  to 
form  a  distinct  external  projection,  and  becomes  more  irregular  in  shape  ;  it  is 
the  seat  of  severe  pain,  more  particularly  at  night ;  and  is  in  some  cases 
covered  by  a  plexus  of  blue  and  dilated  veins.  The  ordinary  symptoms  of 
cancerous  cachexy  now  appear,  and  the  disease  then  makes  still  more  rapid 
progress. 

The  tumour  may  in  some  cases  remain  for  a  great  length  of  time  without 
implicating  the  Skin ;  but  most  commonly,  after  it  has  existed  for  a  few 
months,  this  tissue  becomes  more  or  less  involved.  Instead  of  being  loose  and 
movable  over  the  surface  of  the  cancer,  it  will  be  found,  on  being  pinched  up 
l)etween  the  fingers,  to  dimple  at  one  part,  where  it  may  be  felt  to  be  attached 
by  a  kind  of  cord-like  process  to  the  tumour  beneath  it.  After  a  time,  that 
portion  of  the  skin  which  first  became  fixed  in  this  way  acquires  a  reddish  or 
purplish  colour,  and  is  covered  with  thin  scaly  epidermic  desquamations,  and 
becomes  permeated  by  a  number  of  small  ramifying  vessels.  A  crack  or  fissure 
eventually  forms  in  this ;  a  small  exudation  of  serous  fluid  takes  place, 
which  dries  into  a  scab  ;  under  this,  ulceration  sets  in,  which  speedily  assumes 
the  ordinary  characters  of  a  scirrhous  ulcer,  having  hard,  elevated,  and  everted 
edges,  a  greyish-green  or  foul  surface,  and  discharging  a  quantity  of  very  fetid 
pus.  In  some  cases  ulceration  may  take  place  at  several  points,  and  thus  the 
whole  surface  of  the  breast  becomes  converted  into  one  immense  chasm,  which 
may  extend  even  up  into  the  axilla. 

The  skin,  when  aifected,  often  assumes  a  red,  glazed,  hard,  and  brawny 
character,  being  shining,  and  as  if  greasy  upon  the  surface,  having  its  pores 
enlarged,  and  enveloping  the  side  of  the  chest  in  a  kind  of  stiff  solid  casing, 
attended  usually  by  much  pain,  considerable  oedema  of  the  arm,  and  an 
aggravated  form  of  constitutional  cachexy :  ulceration  at  last  takes  place  in 
this  hardened  mass,  and  then  speedily  destroys  the  patient.  In  other  cases, 
the  cancerous  development  seems  to  expend  its  energy  chiefly  upon  the 
cutaneous  structures.  The  tumour  of  the  gland  is  small,  atrophic,  and 
implicates  the  nipple.  The  cancerous  infiltration  rapidly  spreads  into 
the  surrounding  integument,  which  becomes  early  contaminated,  assuming 
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a  hard,  lentheiy  character,  or  feeliag  branny  and  infiltrated ;  often  without 
diBcoloration,  bnt  presenting  a  hypertrophied  appearance,  the  porefl   being 
enlarged,  and  the  interspaces  between  them  increased.    In  other  cases,  the 
infiltrated  skin  assumes  a  brownish  or  purplish  colour,  and  is  covered  by 
rough  desquamating  crusts,  bo  as  to  resemble  the  bark  of  an  old  tree.    This 
diseased  state  of  the  integuments  will  extend  very  widely,  without  uloeration 
or  further  development  of  the  tumour  situated  in  the  gland.    I  have  in  this 
way  seen  the  integuments  of  the  whole  ^nt  of  the  chest,  from  the  clsvicke 
to  below  the  mamnue,  and  fh>m  one  axilla  to  the  other,  infiltrated,  hard,  and 
leathery,  of  a  brownish-red  colour,  forming  a  stiff  cnirass,  as  it  were,  bnt  with- 
out ulceration.     This  condition  is 
very  chronic ;  and  it  is  remariiable 
that  in  it  the  asitlary  glands  are  not 
infiltrated,  or  the  constitution  ren- 
dered cachectic,  at  nearly  so  early  a 
period  as  when  the  disease   more 
extensively  implicates  the  mammaty 
gUpd. 

Another  way  in  which  the  skin 
becomes  involved  is  by  the  fonna- 
tion  of  a  scirrhous  tabcrcle  or 
nodule  in  it  towards  the  outer  or 
axillary  border  of  the  mamma,  the 
gland  beneath  being  implicated  to 
but  a  limited  extent.  It  is  probable 
that  iu  these  cases  the  disease  com- 
mences in  an  outlying  lobule  of  the 
gland  situated  immediately  beneath 
the  skin.  Occasionally  small  isolated 
tubercles  spring  up  in  the  akin 
around  the  spot  fint  implicated 
They  are  of  a  reddish-brown  colour, 
Re- "s.—unjCTnong  sdrrtiom  Cancer  of  BreHt.  slightly  elevated,  smooth  on  the 
surface,  and  very  bard.  By  the 
coalescence  of  these  the  condition  above  described  of  wide^preoding  imph- 
catioQ  of  the  skin  may  arise. 

The  P&in  is  in  many  cases  hot  trifling  in  the  early  stages  of  the  affection ; 
so  much  so,  indeed,  that  it  is  the  tumour,  often  accidentally  noticed,  that  first 
excites  alarm ;  as  it  increases,  however,  the  suffering  becomes  severe,  mare 
particularly  at  night,  is  greatly  aggravated  by  handling  the  diseased  mass, 
and  chiefly  extends  np  to  the  shoulder  and  don'u  the  arm.  The  pain  nsnallv 
becomes  most  severe  abont  the  time  when  the  skin  is  first  implicated ;  bat,  as 
the  cutaneous  infiltration  goes  on,  it  gradually  lessens,  owing  probably  to  the 
destruction  of  the  cutaneous  nerves. 

SotxaotioB  of  tha  Vipple  commonly  commences  abont  the  same  time 
that  the  skin  is  implicated.  It  is  most  marked  in  the  atrophic  fonnt  of 
scirrhns.  It  is  dne  to  the  shrinking  and  contraction  of  the  older  parts  of  the 
growth,  which  forms  so  characteristic  a  feature  of  scirrhns  (Vol.  I.,  p.  1V24). 
As  this  takes  place  the  dncts  passing  from  the  affected  part  of  the  gland  to  th.' 
nipple  become  dragged  upon.     The  depression  may  be  at  the  same  time 
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ncreased  by  the  projection  forwards  of  the  general  mass  of  the  breast,  so  that 
the  nipple  may  become  completely  buried.    This  sign  has  receiTcd  more  im- 
portance than  it  deserves  in  connection  with  cancer,  as  it  does  not  occur  in  all 
•  cases  of  malignant  disease,  and  is  occasionally  met  with  in  simple  mammary 
tomoors. 

The  Aadllazy  01and«  usually  become  enlarged  early  in  the  disease,  and 
may  attain  a  greater  size  than  that  of  the  original  tumour ;  and  on  close 
examination  a  kind  of  indurated  cord  may  in  some  cases  be  felt  extending 
in  the  course  of  the  lymphatic  vessels,  from  the  edge  of  the  pectoral  muscle 
to  the  axilla.  After  a  time,  the  supraclavicular  glands  may  likewise  become 
implicated.  In  fact,  the  whole  of  the  glandular  structures  in  the  vicinity  of 
the  shoulder  undergo  cancerous  infiltration.  When  this  is  the  case,  the 
pressure  upon  the  axillary  vein  may  occasion  oedema  of  the  arm  and  hand. 
The  glandular  infiltration  usually  increases  rapidly  after  the  skin  has  become 
implicated.  In  some  cases,  when  the  glands  become  affected,  the  chief  viru- 
lence of  the  disease  appears  to  expend  itself  upon  them  ;  the  tumour  of  the 
breast  ceasing  to  enlarge,  or  even  wasting,  whilst  the  secondary  glandular 
deposits  in  the  axilla  become  greatly  developed.  It  is  probably  in  this  way 
that  the  supposed  cases  of  primary  scirrhus  of  the  axillary  glands  have 
arisen. 

As  the  scirrhus  extends  it  may  gradually  implicate  the  subjacent  muscles, 
areolar  tissue,  the  ribs,  and  at  last  the  pleura,  giving  rise  eventually  to  hydro- 
thorax. 

After  the  affection  of  the  lymphatic  glands,  secondary  growths  make  their 
appearance  in  the  Yiioera  and  other  parts  of  the  body.  The  period  at 
which  this  takes  place  varies  in  different  cases.  As  a  rule  it  may  be  stated  that 
the  softer  the  tumour  and  the  younger  the  patient  the  earlier  will  the  viscera  be 
implicated.  The  most  common  seat  of  the  visceral  tumours  is  the  liver ;  after 
that,  but  at  a  considerable  interval,  comes  the  lung  and  then  the  bones.  In 
the  brain,  kidneys  and  other  organs  secondary  growths  are  occasionally  met 
with,  but  are  less  common.  Among  the  bones,  the  femur,  the  ribs  and  the 
vertebras  arc  perhaps  the  most  frequently  affected.  In  the  last  situation 
it  causes  death  by  development  of  angular  cur\'ature,  with  pressure  on  the 
spinal  cord.    In  the  long  bones  it  gives  rise  to  spontaneous  fracture. 

The  Coastitiitional  Cachexy  is,  in  the  majority  of  cases,  not  present  till 
after  ulceration  has  taken  place  or  secondary  growths  have  formed  in  the 
internal  organs.  In  fact,  in  a  very  large  proportion  of  cases  the  patient  has 
enjoyed  exceptionally  good  health,  and  appears  perfectly  healthy  in  other 
respects  at  the  time  the  tumour  is  first  discovered,  and  may  remain  so  till  it 
has  made  considerable  progress.  The  implication  of  the  skin  is  usually  an 
epoch  of  peculiar  importance  in  scirrhus  of  the  breast,  as  it  is  at  this  period 
that  the  pain  increases,  the  lymphatic  glands  become  infected,  and  the  consti- 
tution becomes  distinctly  poisoned. 

Dvratioii. — The  duration  of  life  after  the  occurrence  of  scirrhus  of  the 
breast  varies  greatly  ;  so  much  so,  that  the  disease  may  Ix;  considered  as 
assuming  an  acute  and  a  chronic  form.  The  acute  variety  occurs  principally 
in  ruddy  and  plethoric  women,  and  commonly  proves  fatal  in  a  few  months. 
In  those  who  are  of  a  more  feeble  and  delicate  constitution,  the  disease,  as  a 
general  rule,  takes  a  slower  course.  Sir  A.  Cooper  states  that  the  disease,  on 
an  average,  is  from  two  to  three  years  in  growing,  and  from  six  months  to  two 
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years  in  destroying  life  after  being  fully  formed.  In  this  estimate,  which  is 
probably  correct,  Walshe  agrees.  Paget  states  that  the  average  duration  of 
life  in  cases  in  which  the  disease  is  allowed  to  run  its  course  without 
operation  is  four  years  ;  but  the  statistics  of  Sibley  and  Von  Winiwarter  give 
a  period  of  only  from  thirty-two  to  thirty-three  months.  The  average  duration 
of  life  in  cancer  of  the  breast  may  therefore  probably  be  estimated  at  about 
three  years.  As  a  general  rule,  the  progress  of  scirrhus  is  slower  in  old  people, 
in  whom  it  occasionally  gives  rise  to  a  kind  of  atrophy  of  the  breast,  with 
shrinking  of  the  tumour.  There  are  many  instances  on  record,  in  which 
cancer  of  the  breast  is  said  to  have  existed  for  a  far  longer  period  than  this ; 
for  ten,  twelve,  or  even  twenty-five  years,  but  there  must  always  be  a  doubt  as 
to  the  correctness  of  the  diagnosis  in  such  cases. 

Pathological  Btmctnro. — After  removal,  scirrhus  of  the  manmia  presents 
considerable  variety  in  appearance.  In  the  majority  of  instances  it  occurs  as 
a  peculiarly  hard,  Imobbed,  and  irregular  mass,  creaking  under  the  knife,  when 
cut,  and  presenting  on  section  a  greyish  or  bluish-grey,  senu-transparent 
sur&ce,  traversed  in  various  directions  by  bands  of  a  more  opaque  character, 
and  exuding  on  pressure  a  thin  milky  juice.  The  section  has  b^n  very  a])tlj 
compared  to  that  of  an  unripe  pear.  In  all  slow-growing  hard  cancers  the 
cut  surface  becomes  distinctly  concave,  a  peculiarity  which  distinguishes 
them  from  all  other  tumours.  In  soft  cancers  this  feature  is  wanting. 
In  many  specimens  masses  of  an  opaque  appearance  and  yellowish  tint 
may  be  seen  in  the  midst  of  the  tumour.  These  are  the  result  of  fatty 
degeneration  of  the  scirrhous  structure.  In  other  cases,  again,  on  pressing 
the  tumour,  small  drops  of  a  thick  creamy  fluid  will  appear  to  exude  at 
various  points.  This  seems  to  be  the  inspissated  and  altered  secretion  of 
the  gland  retained  in  the  ducts.  Cysts  are  occasionally,  though  rarely, 
met  with  in  scirrhus  of  the  breast ;  these  are  usually  small,  and  contain  clear 
fluid,  being  deeply  imbedded  in  the  substance  of  the  tumour  ;  in  other  cases 
they  may  be  large  and  globular,  and  filled  with  a  bloody  or  dark-green  liqnid. 
The  microscopical  characters  of  scirrhus  of  the  breast  are  such  as  are  repre- 
sented in  Figs.  31)8  and  399,  Vol.  I. 

ExcEPHALOiD. — Formerly,  when  all  soft  sarcomata  were  classed  as  cancers 
encephaloid  of  the  breast  was  described  as  a  disease  of  moderately  frequent 
occurrence.  Now  that  the  term  is  strictly  limited  to  the  softer  and  morv 
rapidly  growing  forms  of  glandular  cancer  the  disease  cannot  be  said  to  be 
common.  No  sharp  line  can  be  drawn  between  scirrhus  and  encephaloid ; 
what  one  Surgeon  would  term  a  sofl  form  of  scirrhus  another  would  class  as 
encephaloid.  Pathologically  the  difference  between  the  two  forms  consists  in 
the  relative  proportion  of  the  stroma  and  cells.  The  greater  the  proportioD 
of  stroma,  the  harder  the  tumour.  In  the  softer  forms  the  cells  are,  as  a  rule. 
larger.    (Fig.  400,  Vol.  I.,  p.  102G.) 

Soft  glandular  cancer  usually  begins  deeply  in  the  substance  of  the  breast 
as  a  soft  globular  tumour,  which  i-apidly  increases  in  bulk  and  infiltrates  the 
whole  gland  ;  the  integuments  covering  it  are  not  at  first  adherent,  but  an* 
usually  pushed  before  it,  and  speedily  become  permeated  by  a  largely  ramified 
network  of  veins.  In  some  cases  I  have  seen  the  integuments,  early  in  the 
disease,  oedematous  and  inflamed,  so  as  to  mask  the  subjacent  tumour.  Tlie 
mass  at  first  feels  as  if  composed  of  several  soft  and  rounded  tumonn,  which 
may  communicate  an  obscurely  fluctuating  sensation,  perhaps  cauaibg  the 
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Surgeon  to  mistake  the  growth  for  a  cystic  formation  or  an  abscess  ;  with 
which  it  is  especially  apt  to  be  confounded  in  those  cases  (rare,  it  is  true)  in 
which  the  skin  is  inflamed  and  oedematous.  The  breast  now  rapidly  assumes 
a  very  prominent  and  conical  form  ;  the  skin  covering  it  at  its  most  projecting 
part  becomes  thinned  and  reddened,  and  at  last  gives  way,  leaving  a  large 
circular  ulcer,  from  which  a  fungous  mass  of  greyish  or  reddish-brown  colour 
speedily  sprouts  up,  with  a  good  deal  of  discharge  of  a  foul,  bloody,  and 
offensive  character.  From  this,  disintegrated  masses  are  occasionally  detached 
by  sloughing.  Implication  of  the  glandular  structures  in  the  vicinity  of  the 
tumour,  followed  by  constitutional  cachexy,  occurs  in  this  as  in  scirrhus  of  the 
breast,  but  somewhat  earlier.  The  progress  of  the  disease  is  always  extremely 
rapid,  especially  in  patients  below  middle  life  and  otherwise  healthy. 

Colloid  of  the  breast  is  of  very  rare  occurrence.  Most  commonly  only  a 
part  of  the  tumour  has  undergone  degeneration,  the  remainder  presenting  the 
ordinary  appearances  of  soft  or  hard  glandular  cancer.  I  have  during  the 
last  few  years  removed  two  very  typical  specimens  of  this  form  of  cancer.  In 
both  cases  the  patients  were  past  middle  life.  The  peculiar  feature  in  each 
case  was  that  though  the  tumour  had  implicated  the  skin  and  formed  a 
prominence  about  an  inch  and  a  half  in  diameter  and  projecting  nearly 
an  inch  above  the  surface,  no  deep  ulceration  had  taken  place,  nor  were  the 
glands  affected.  A  section  of  the  breast  showed,  in  the  greater  part  of  the 
tumour  a  coarse  alveolar  structure,  the  alveoli  being  distended  with  colloid 
matter.  The  growing  margin  of  the  tumour  presented  the  ordinary  appearance 
of  a  rather  soft  scirrhous  cancer,  and  between  this  and  the  colloid  part  every 
intermediate  gradation  was  recognizable.  The  nature  of  the  growths  was 
confirmed  by  microscopic  examination. 

Duct-Cakcer.  Villous  Cancer. — Under  these  names  has  been  described 
a  rare  form  of  tumour  which  infiltrates  surrounding  parts,  infects  the  glands, 
and  generalizes  like  an  ordinary  cancer.  Its  structure  has  been  very  fully 
described  by  Comil  and  Ranvier.  To  the  naked  eye  it  may  resemble  encepha- 
loid  cancer,  and  its  section  yields  an  abundant  milky  juice,  but  it  differs  fix>m 
ordinary  cancer  in  presenting  numerous  small  cysts,  some  only  just  visible 
to  the  naked  eye,  and  others  an  eighth  of  an  inch,  or  even  more  in  diameter. 
In  some  specimens  these  cysts  are  filled  with  blood.  Microscopic  examination 
shows  it  to  be  composed  of  a  well-formed  fibrous  stroma,  containiug  spaces 
lined  with  an  epithelium  tending  to  assume  a  columnar  form.  Delicate  villous 
processes  covered  with  epithelium  project  from  this  stroma  into  the  spaces. 
These  '\illi  contain  loops  of  delicate  capillary  vessels  which  yield  the  blood  so 
often  found  filling  the  spaces.  According  to  Comil  and  Ranvier  the  greater 
part  of  the  small  cysts  can  be  clearly  recognized  as  dilated  galactopherous 
ducts,  and  they  are  of  opinion  that  these  tumours  are  malignant  growths 
springing  from  these  structures.  As  before  pointed  out,  villous  growths  may 
form  in  simple  glandular  cysts,  and  these  may  bear  the  same  relation  to  villous 
cancer  that  the  simple  papillary  pol}i)UR  of  the  rectum  does  to  columnar 
epithelioma.  When  these  tumours  affect  the  lymphatic  glands  the  secondary 
growths  present  the  same  structure  as  the  primary. 

Causes    of  Cuioor   of  the    Broast. — These   are    usually    extremely 

obscure. 

Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence  on  the 
occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known,  almost 
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entirely  confined  to  women  ;  jet  instances  of  this  affection  in  the  male 
breast  occasionally  occur.  Its  pecniiar  frequency  in  the  female  may  possiblj 
be  connected  with  the  great  and  sadden  alternations  of  the  functioDal 
activity  of  the  breast  in  women.  The  changes  impressed  upon  this  organ  at 
puberty  and  during  pregnancy,  the  various  alternations  which  it  undergoes,  the 
inflammatory  affections  to  which  it  is  subject  during  lactation,  the  frequent 
irritation  to  which  it  is  exposed  by  sympathizing  with  uterine  derangement, 
and  the  diminution  in  its  vital  activity  that  takes  place  at  the  change  of  life, 
are  sufficient  to  explain  the  great  liability  of  this  organ  to  disease  generally; 
and  may  not  improbably  give  a  clue  to  the  reason  why  it  is  peculiarly  the  seat 
of  cancer  in  women. 

Age, — The  age  at  which  cancer  of  the  breast  most  frequently  occurs  is 
between  the  thirtieth  and  fiftieth  years.  According  to  Birkett,  it  is  most  com- 
monly met  with  between  the  ages  of  forty-five  and  fifty — a  period  of  life  that 
is  popularly  looked  upon  as  specially  obnoxious  to  this  malady.  At  these 
ages,  cancer  of  the  breast  usually  affects  the  form  of  scirrhus.  When  it  occnrs, 
as  it  very  rarely  does,  in  early  life,  it  more  frequently  assumes  the  enoephaloid 
character.  I  have,  however,  removed  a  scirrhous  breast  from  an  unmarried 
woman  twenty-three  years  of  age.  In  elderly  women  also,  scirrhus  is  the 
prevalent  form ;  though  I  have  seen  several  instances  of  encephaloid  at  an 
advanced  period  of  life,  one  case  in  a  woman  upwards  of  seventy  years  of  age. 
Indeed,  cancer  in  either  form  may  affect  this  organ  up  to  the  latest  period  to 
which  life  is  prolonged.  Married  women  are  said  to  be  more  liable  than 
single  ones  to  cancer  of  the  breast ;  it  may,  however,  fairly  be  doubted  whether 
they  are  proportionately  so  ;  and  it  is  a  common  belief,  founded,  I  think,  in 
some  degree  on  truth,  that  the  disease  is  most  common  in  women  who  have 
not  l)orne  children. 

Injuries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &a,  arc  com- 
monly referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes  of  cant^vr. 
That  they  might  be  so  in  constitutions  otherwise  predisposed  to  the  affection, 
does  not  appear  improbable  ;  and  that  they  are  so  in  reality  in  many  cases,  I 
have  not  the  least  doubt.  The  number  of  instances  that  have  &llen  under 
my  observation,  in  which  a  blow  or  squeeze  of  the  breast  has  speedily  been 
followed  by  the  appearance  of  a  cancerous  tumour  in  it,  leaves  no  doubt 
whatever  on  my  mind  of  the  truth  of  the  popular  belief  that  associates  the 
injury  with  the  disease,  in  the  relation  of  cause  and  effect.  Lacteal  inflaiH" 
matians  arc  likewise  supposed  to  tend  to  the  production  of  cancer  of  the 
breast.  Of  this  doctrine,  I  think  that  we  do  not  possess  sufficient  proof; 
though  it  appears  highly  probable  that  disturbance  of  the  functions  of  the 
organ  during  lactation  may  predispose  to  the  occurrence  of  this  disease. 

The  so-called  "Eosema"  of  the  Vipple  was  first  described  by  Sir  James 
Paget,  as  being  occasionally  the  pi-ecursor  of  cancer  of  the  breast.  The  nature 
of  this  affection  and  its  connexion  with  cancer  of  the  breast  are  alike  obscure. 
There  are  two  ways  by  which  the  latter  may  be  explained.  Thus  the  local 
external  eczema  may  be  the  primar}'  disease,  and,  travelling  up  the  epithelial 
lining  of  the  lacteal  ducts,  may  pn)duce  changes  in  them  which  determine 
finally  a  true  cancer  of  the  mammary  gland.  But  there  is  obviously  another 
explanation,  viz.,  that  the  primary  disease  is  situated  in  the  acini  of  the 
gland,  that  some  modification  of  nutritive  or  structural  change  takes  place 
in  them  either  preliminary  to,  or  of  the  nature  of,  cancer,  in  consequena* 
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of  which  their  secretion  becomes  unhealthy,  and  that  this  morbid  secretion 
irritates  the  muco-cutaneous  surface  with  which  it  comes  in  contact.  That 
this  explanation  is  a  probable  one  would  appear  from  a  case  under  my  notice 
in  which  a  lady  having  atrophic  scirrhus  of  the  right  mamma,  became 
affected  by  eczema  of  the  left  nipple.  After  a  time  the  axillary  glands  on 
this— the  left  side — ^became  cancerous,  and  then  some  induration  was  detected 
in  the  left  mamma.  Here  it  seemed  probable  that  the  primary  disease  of 
the  left  mamma  consisted  in  a  small  scirrhous  infiltration  of  it  which 
simultaneously  or  almost  so  gave  rise  to  eczema  of  the  nipple  on  one  side  and 
glandular  infiltration  on  the  other.  Any  way,  persistent  eczema  of  a  nipple 
in  a  middle-aged  woman  must  excite  the  gravest  apprehension  as  a  probable 
precursor  or  conoomitant  of  cancer  of  the  breast. 

The  influence  of  Heredity  and  the  Geographical  Distribution  of  the  Disease 
have  been  already  sufficiently  discussed  in  the  chapter  on  cancer  in  general 
(Vol.  I.,  p.  1011). 

Diagnosis. — ^The  diagnosis  of  cancer  of  the  breast  from  other  diseases 
affecting  this  organ  is  of  the  first  importance,  and  is  attended  by  corresponding 
difficulties.  The  great  point  is  to  determine  whether  the  tumour  of  the  breast 
be  of  a  cancerous  character  or  not ;  that  the  Surgeon  should  go  beyond  this, 
matters  little  in  practice — and,  indeed,  except  in  some  of  the  forms  of  cystic 
disease  of  this  organ,  few  practitioners  would  feel  disposed  to  endeavour  to 
carry  their  diagnosis  beyond  this  point.  The  great  and  essential  difficulty  in 
determining  the  nature  of  a  tumour  of  the  breast  consists  in  the  fact  of  the 
same  signs  being  more  or  less  common  to  many  growths  in  this  region  ;  a 
hard,  circumscribed,  indolent  mass,  chronic  in  its  progress,  with  a  certain 
amount  of  pain,  being  the  usual  characteristics  presented  by  all  solid  mammary 
tumours ;  and  though  in  nine  cases  out  of  ten  a  tumour  presenting  these 
characters,  which  has  existed  for  a  year  or  more  in  an  elderly  woman,  and  has 
resisted  ordinary  absorbent  and  alterative  treatment,  is  scirrhous,  yet  instances 
of  the  reverse  occasionally  occur.  Nothing  can  better  exemplify  the  difficulty 
of  diagnosis  in  tumours  of  the  breast  than  the  circumstance,  which  is  not 
unfrequently  witnessed,  that  after  the  removal  of  the  diseased  mass,  its  section, 
and  careful  examination,  Surgeons  of  equal  experience  will  differ  as  to  whether 
it  be  malignant  or  not,  and  to  what  class  of  affections  it  should  be  referred  ; 
and,  indeed,  in  many  of  these  cases  it  is  impossible  to  ascertain  its  precise 
nature  without  having  recourse  to  miscroscopical  observation. 

It  is  extremely  difficult  to  lay  down  any  definite  rales  of  diagnosis  by  which 
the  question  as  to  the  malignancy  of  a  tmuour  of  the  breast  can  be  solved.  In 
the  majority  of  cases  of  ct/stic  f/rowth  in  this  region,  there  is  little  difficulty  ; 
the  existence  of  cysts  of  sufficient  size  to  be  readily  felt  or  seen  through  the 
skin  being  generally  characteristic  of  the  non-malignant  cystic  growths.  It 
must  be  borne  in  mind,  however,  that  cases,  such  as  one  to  which  allusion  has 
already  been  made,  may  occur,  in  which  cysts  are  conjoined  with  cancerous 
development. 

The  diagnosis  between  cystic  sarcoma  and  some  forms  of  cystic  cancer  of 
the  breast  is  not  always  easy  ;  indeed,  it  may  be  impracticable  except  by 
micn^scopic  examination  after  removal.  I  have  had  in  the  Hospital  a  patient 
fifty-nine  years  of  age,  in  whose  breast  a  hard  tumour,  as  large  as  half  an 
orange,  had  existed  for  five  years  ;  it  was  perfectly  and  freely  movable,  micon- 
nected  in  any  way  with  the  skin  ;  there  was  no  retraction  of  the  nipple,  and 
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no  lancinating  pain.  On  its  upper  side,  several  large  cysts  could  be  felt,  and 
seen  through  the  skin.  On  examination  after  removal,  it  was  found  to  be 
cystic  scirrhus,  with  large  cysts  of  the  size  of  cherries,  containing  bloody  and 
yellow  fluid.  The  only  very  suspicious  circumstances  here  were  the  age  of  the 
patient,  and  the  existence  of  one  small  indurated  gland  in  the  axilla. 

In  these  cases  of  doubt,  the  safer  plan  is  always  to  make  an  exploratory 
puncture,  and,  if  necessary,  to  examine  under  the  microscope  the  contend 
withdrawn  by  the  groove  in  the  needle  or  by  the  trochar  ;  indeed,  if  there  be 
the  slightest  doubt  as  to  the  nature  of  the  tumour,  this  exploratory  puncture 
should  never  be  omitted  before  its  removal  is  determined  upon.  I  have  more 
than  once  seen  tumours  which  had  been  positively  pronounced  to  be  scirrhous, 
and  for  which  amputation  of  the  breast  had  been  recommended,  prove  to  be 
cystic,  and  disappear  entirely  when  their  contents  were  withdrawn. 

Between  cancer  and  the  ordinary  solid  tumours  of  the  breast,  more  especially 
the  adenoid  and  adeno-sarcomatous,  the  diagnosis  is  often  extremely  difficult ; 
but  we  may  arrange  the  chief  signs  of  the  two  forms  of  disease  in  distinct 
groups,  that,  by  comparing  them  together,  the  differences  may  be  more 
clearly  seen.    {See  Table.) 


NON-MALiaNAirr  TDJfOCRS. 


SCIRRHOUS  TUMOURS. 


FpcI.  Moderately  hard,  nodulated,  irre^a- 
lar  in  shape  ;  occasionally  more  or 
lees  lobed ;  distinctly  circumscribed  ; 
sometimes  clastic  in  parts. 

Mobility,  Considerable,  though  occasion- 
ally there  is  a  deep  {x^duuculated 
attachment. 

Sliin.  Of  the  natural  colour  throughout, 
though  thinned  and  expanded  with 
the   tumour  lying  close  beneath  it. 
Implicated  only  in  the  advanced  stage  , 
of  cystic  sarcoma. 


Nij}ph,  Usually  not  retracted. 

Vein^  of  the  Skin,  Not  much  dilated. 

Pain.  Often  moderate  ;  if  severe,  continu-  ! 
ous  or  of  a  neuralgic  character,  much 
increased  by  handling. 

ArilJary  Gland*.  Of  usual  size,  or  but  j 
slightly  enlargoti  and  movable.  Lym-  i 
phatics  not  affected  ;  supraclavicular 
glands  not  affected. 

Constitutional  Infrrtion,  None. 


Feel.  Of  stony  hardness,  knobby  and  indi^ 
tinctly  circumscribed,  or  somewhat 
square,  and  occupying  the  whole  of 
the  substance  of  the  gland. 

Mobility,  At  first,  considerable,  but  soon 
lost  from  adhesion  to  the  deeper 
structures  by  a  broad  attachment. 

Skin,  Early  implicated ;  at  first  dimpled, 
then  red  or  purple,  and  in  other  cases 
brawny  and  leather-like,  so  that  it 
does  not  admit  of  l)eing  pinched  up 
into  folds ;  or  nodulated ;  purple>re(l 
masses  form  in  it. 

JSljjple,  Usually  retracted. 

Veins  of  the  Skin,  Very  greatly  dilated. 

Pain,  Severe  and  lancinating,  cs])eciaUy  at 
night  after  handling,  and  when  the  skin 
is  implicated,  but  not  continuouN 

Axillary  Gland*.  Enlarged, indurated,and 
fixed.  Indurated  mass  of  lympbatict 
under  and  parallel  to  edge  of  the  p(.*c- 
toral,  stretching  into  the  axilla;  supra- 
clavicular glands  eulaiiged. 

CimJttittttional  Cachexy,  As  discace  ad. 
vances. 


The  co-existence  of  adenoma  and  carcinoma  in  the  same  breast  is  exceedingly 
rare,  though  a  case  has  been  recorded  by  Rushton  Parker.  In  such  a  case 
the  diagnosis  must  necessarily  be  very  obscure. 
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The  diagnosis  of  cancer  of  the  breast  from  chronic  interstitial  inflammation 
of  a  lobule  of  the  gland  is  often  extremely  difficult.  Both  diseases  implicate 
the  mammary  tissue,  are  ill-defined,  hard,  and  often  nodular.  The  pain  may 
be  the  same  in  both,  and  they  may  occur  at  the  same  age.  If  the  inflamed 
lobule  be  near  the  surface  the  skin  may  dimple  over  it  as  in  a  cancer,  and  in 
rare  cases  there  may  be  an  enlarged  gland  in  the  axilla.  As  a  rule,  however, 
the  inflammatory  induration  is  not  so  hard  as  that  of  cancer,  and  more  than 
one  nodule  may  be  felt  perhaps  in  each  breast,  whereas  a  primary  scirrhus  is 
always  single.  In  the  later  stages,  when  cancer  has  implicated  the  skin  and 
glands,  the  difficulty  in  diagnosis  is  no  longer  present. 

A  similar  difficulty  often  arises  in  cases  of  chronic  enct/sted  abscess.  Here 
the  distinct  relation  of  the  disease  to  impregnation  and  the  slight  oedema 
almost  always  to  be  recognized  over  an  abscess  will  serve  to  show  the  nature 
of  the  disease. 

Rapidity  ofgrowihj  although  always  a  very  suspicious  circumstance,  cannot 
by  itself  and  without  other  signs  be  taken  as  unequivocal  evidence  of  malig- 
nancy of  action.  I  have  seen  a  so-called  "chronic  mammary  tumour,'^ 
probably  a  sarcoma,  increase  from  the  size  of  a  hen^s  ^gg  to  that  of  the  adult 
head  in  less  than  six  months,  and  after  removal  not  present  the  slightest 
evidence  of  malignant  disease,  on  the  most  careful  examination. 

Recurrmce  after  removalj  though  a  very  suspicious  circumstance,  is  by  no 
means  a  proof  of  malignancy.  Bapidly  growing  sarcomata  will  recur.  This  I 
have  seen  happen  five  times  in  a  lady,  othenvise  in  perfect  health,  and  without 
a  trace  of  maUgnant  disease  in  the  system  or  in  the  tumour  {see  page  727). 
So  also  the  recurring  fibroid  tumour  has  been  removed  eight  or  ten  times  from 
the  breast,  before  its  complete  extirpation  has  been  effected. 

In  cases  in  which,  after  carefully  applying  the  foregoing  principles  of 
diagnosis,  the  Surgeon  is  still  uncertain,  he  may  feel  tempted  to  wait  until 
time  clears  up  the  doubt  and  makes  the  nature  of  the  disease  evident.  By  so 
doing  the  only  hope  of  materially  prolonging  the  patient's  life,  should  the 
disease  be  really  malignant,  is  lost.  In  the  present  day,  when  our  treatment 
of  wounds  is  so  far  perfected  that  a  simple  incision  may  be  regarded  as  free 
from  danger  and  almost  free  from  inconvenience,  it  is  the  Surgeon's  duty  to 
cut  into  every  doubtflil  tumour  which  may  by  any  possibility  be  a  cancer,  and 
to  remove  a  piece  for  examination.  In  the  great  majority  of  cases  the  naked 
eye  appearances  will  at  once  determine  the  question  whether  it  be  a  cancer  or 
not,  but  should  there  still  be  doubt  a  scraping  or  a  small  fragment  teased 
out  with  needles  may  be  put  under  a  microscope,  which  should  be  at  hand 
for  the  purpose,  and  it  is  very  rarely  indeed  that  any  doubt  will  then  remain. 
In  such  cases  it  is  better  to  obtain  the  patient's  consent  to  do  whatever  may 
be  necessary  before  making  the  examination,  so  that  no  time  may  be  lost  and 
the  whole  breast  immediately  excised  should  it  prove  to  be  cancerous. 

Treatment. — In  cases  of  cancer  of  the  breast,  the  first  question  that  presents 
itself  to  the  Surgeon  is,  whether  any  plan  of  treatment  short  of  the  removal  of 
the  tumour  holds  out  a  prospect  of  cure,  or  even  of  relief ;  and  if  not,  whether 
the  extirpation  of  the  cancerous  breast  can  be  undertaken  with  a  prospect  of 
ridding  the  patient  of  an  otherwise  fatal  disease,  or  at  least  of  prolonging  her 
existence.  To  these  questions  the  remarks  made  at  p.  1042  et  seq.^  Vol.  I.,  on 
the  general  treatment  of  cancer,  may  be  considered  applicable.  The  manage- 
ment of  cancer  of  the  breast,  however,  involves  so  many  special  considerations 

VOL.  II.  3  B 
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of  importance,  that  it  becomes  necessary  to  consider  its  bearings  somewhat  in 
detail. 

No  constitutional  means  appear  to  be  of  the  slightest  service  in  arresting, 
and  still  less  in  removing,  cancerous  tumours  of  the  breast.  The  advantages 
stated  to  have  been  derived  from  the  use  of  arsenic,  conium,  iron,  rarions 
preparations  of  mercury,  &c.,  have  not  been  borne  out  by  experience ;  and, 
indeed,  it  may  be  stated  generally  that  these  and  all  other  known  remedies  arc 
perfectly  valueless  in  the  curative  treatment  of  this  disease. 

Compression  by  various  means,  whether  by  plasters,  as  employed  by 
Young  ;  by  agaric,  as  used  by  Recamicr  ;  by  the  spring-pads  of  Tanchon  ;  or 
by  the  slack  air-cushion  of  Arnott,  has  been  much  praised,  not  only  as  a 
palliative,  but  as  a  curative  means  of  treatment  in  this  disease  ;  and  cases  are 
recorded — which,  however,  even  the  warmest  advocates  of  this  plan  of  treat- 
ment are  forced  to  admit  to  be  altogether  exceptional — in  which  the  employ- 
ment of  this  means  has  been  stated  to  have  effected  a  complete  removal  of  the 
tumour.    But,  although  I  ani  not  prepared  to  deny  that  indurated  masses  in 
the  breast  may  have  become  absorbed  during  the  employment  of  this  treat- 
ment (and  indeed  I  have  had  occasion  to  observe  this  in  my  own  practice), 
I  think  that  evidence  is  altogether  wanting  to  show  that  an  undoubted  case 
of  cancer  of  the  breast  has  ever  been  cured  by  this  means.    And,  notwith- 
standing the  high  authority  with  which  some  of  these  alleged  cures  of  cancer 
have  been  brought  before  the  profession,  no  positive  proof  has  been  adduced 
to  show  that  the  tumour  that  was  observed  was  really  and  truly  of  a  cancerous 
character,  and  that  it  may  not  have  been  merely  the  result  of  chronic  inflam- 
mation.    Every  practical  Surgeon  well  knows  that  it  is  utterly  impossible,  in 
the  present  state  of  science,  to  diagnose  in  many  cases  with  complete  ocrtaintj 
the  true  nature  of  a  tumour  of  the  breast,  and  must  frequently  have  witnessed 
cases  in  which,  after  extirpation,  the  morbid  growth  has  been  found  to  be  of  a 
different  character  from  what  had  originally  been  supposed.    I  am  acquainted 
with  at  least  eight  or  ten  cases  in  which  some  of  the  most  experienced  Surgeons, 
both  in  this  country  and  in  Paris,  have  amputated  the  breast  for  supposed 
scirrhus  ;  when,  after  removal,  it  was  found  simply  to  have  been  the  seat  of  a 
chronic  abscess  with  very  dense  walls.    And  with  regard  to  a  hard,  chronic, 
and  indolent  tumour  of  the  breast,  few  Surgeons  will  hazard  a  positive  diagnosis 
as  to  whether  it  is  scirrhous  or  not,  until  they  have  actually  seen  a  section  of 
it.    For  these  reasons,  it  is  impossible  not  to  receive  with  the  utmost  hesita- 
tion the  cases  of  supposed  cancer  of  the  breast  reported  as  cured  by  the 
advocates  of  compression,  and  not  to  suspect  that  the  cases  recorded  by  these 
gentlemen  as  instances  of  the  successful  employment  of  this  plan  of  treat- 
ment may  have  been  simple  chronic   indm*ations  of  the   breast  and  not 
cancer. 

But,  though  there  is  no  evidence  before  the  profession  to  prove  the  utility  of 
compression  as  a  curative  agent  in  cancer  of  the  breast,  I  think  that,  when 
practised  with  Amott^s  slack  air-cushion,  or  Tanchou's  spring-pad,  it  is  of  con- 
siderable value  as  a  palliaiive  in  some  of  the  earlier  stages  of  this  disease 
should  the  patient  refuse  to  submit  to  operation ;  then  it  may  undonbtedlj 
occasionally  arrest  its  progress  for  a  time,  diminish  the  size  of  the  swelling* 
and  lessen  the  violence  of  those  attacks  of  lancinating  pain  which  are  »> 
distressing  to  the  patient.  In  conjunction  with  the  pressure,  much  rehef  t*) 
suffering  may  be  afforded  by  the  use  of  belladonna  plasters,  or  of  atropine  or 
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aconite  inunctions,  together  with  the  internal  exhibiton  of  conium  and  morphia, 
or  hj'podermic  injections  of  morphia  and  atropine. 

In  the  advanced  stages  of  the  disease,  however,  when  the  skin  is  involved, 
the  pressure  is  often  unbeanible,  increasing  the  pain,  and  acting  as  a  source  of 
irritation  to  the  patient.  In  some  cases  of  this  kind,  in  which  the  slack  air- 
cushion  could  not  be  borne,  I  have  seen  rehef  afforded  by  moderate  pressure 
with  thick  layers  of  amadou,  suppoited  by  an  elastic  bandage,  belladonna  or 
conium  in  powder  being  dusted  on  the  innermost  layer  of  amadou.  A  very 
thin  gutta-percha  shield,  moulded  to  the  part,  may  sometimes  be  advan- 
tageously applied  over  this,  and  kept  on  by  turns  of  an  elastic  roller.  When 
the  skin  is  implicated  and  very  tender,  the  application  of  belladonna  and  lead 
lotion  is  of  use.  When  the  disease  has  run  into  an  ulcerated  stage,  the  inter- 
nal administration  of  conium,  so  as  to  blunt  the  sensibility,  and  the  local 
application  of  eucalyptus  oil  and  iodoform  ointment,  boracic  acid  lotion,  and 
solution  of  permanganate  and  potash,  to  lessen  the  fetor,  together  with  the 
watery  extract  of  opium  or  of  belladonna^  will  relieve.  In  cases  of  this  kind, 
the  application  of  caustics  has  been  greatly  vaunted,  and  portions  of  the 
diseased  surface  may  be  cleansed  or  removed  by  these  means.  The  employ- 
ment of  the  various  antiseptic  dressings  that  are  familiar  to  all  Surgeons  is  of 
much  service  in  the  advanced  stages  of  ulcerated  cancer  of  the  breast,  removing 
fetor,  and  lessening  the  inflammatory  irritation  occasioned  by  the  decomposi- 
tion of  the  discharges. 

Cansties,  applied  in  accordance  with  the  principles  laid  down  at  p.  1039, 
Vol.  I.,  may  occasionally  be  advantageously  employed  in  the  treatment  of 
cancer  of  the  breast,  or  when  the  patient  is  alarmed  at  and  positively  refuses 
to  submit  to  the  knife. 

Operation. — The  constitutional  and  ordinary  local  treatment  of  cancer  of 
the  breast  being  thus^  at  the  most,  of  a  palliative  character,  the  question  of 
operation  always  presents  itself  at  last.  The  objects  proposed  are,  in  the  first 
place,  by  the  extirpation  of  the  diseased  breast,  to  prevent  constitutional  infec- 
tion, and  thus  permanently  to  free  the  patient  fix^m  her  necessarily  fatal 
affection  ;  or,  failing  in  this,  to  retard  the  progress  of  the  constitutional 
infection,  and  thus  at  least  to  prolong  existence.  How  far  these  objects  are 
attained  by  amputation  of  the  cancerous  breast  is  a  subject  of  important 
inquiry  to  the  Surgeon.  The  operation  has  been  discountenanced  by  many 
excellent  pathologists  ;  not  so  much  from  any  intrinsic  danger  it  may  possess, 
for,  although  occasionally  fatal  from  erysipelas  or  some  similar  accidental 
complication,  there  is  nothing  specially  hazardous  about  it ;  nor  from  its 
l>eing  now,  as  formerly,  open  to  the  objection  of  subjecting  the  patient  to 
unnecessary  pain,  all  suffering  during  its  performance  being  prevented  by 
anaesthetics,  and  little  inconvenience  being  experienced  at  subsequent  dress- 
ings, which  are  usually  almost  painless ;  but  the  great  objection  lies  in  the 
fear  that  the  disease  will  return  and  run  its  course  as  rapidly  after  the  opera- 
tion as  if  none  had  been  performed,  in  some  cases  perhaps  even  more  rapidly. 

The  principal  points  in  connection  with  the  operation  appear  to  resolve 

themselves  into  two  questions  : — 1.  In  any  case  of  cancer  of  the  breast,  may 

constitutional  infection  be  prevented  by  amputation  of  that  organ ;  and,  if 

so,  under  what  circumstances  will  this  most  probably  happen  ?    2.  Although 

the  disease  may  eventually  return  in  the  part  or  elsewhere,  may  not  excision 

arrest  the  rapidity  of  the  fatal  termination?    {Vide  p.  1041  et  seq.^  Vol.  I.). 
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To  the  firefc  question,  it  is  not  easy  to  give  a  very  definite  reply.  The 
older  statistics  apon  this  point  are  but  of  little  value,  for  the  follo^Fing 
reasons  :  1st,  that  it  is  only  comparatively  recently  that  it  has  become  possible 
clearly  to  distinguish,  even  after  removal  the  various  forms  of  sarcoma  and  of 
inflammatory  induration  from  cancer;  and  2nd,  that  until  even  a  more 
recent  period  most  Surgeons  have  contented  themselves  with  removal  of  the 
diseased  mamma,  leaving  the  axillary  glands  untouched,  unless  they  were 
obviously  affected.  We  may  therefore  put  on  one  side  the  statistics  of  Hill, 
who  states  that  out  of  88  cases,  there  were  only  10  relapses  and  2  deaths  in 
those  operated  on  by  him  at  least  two  years  before  ;  of  Alexander  Monro,  who 
saw  no  recurrence  in  4  out  of  GO  ;  of  Boyer,  who  saved  1  in  25  ;  of  Macfiu*lane, 
who  saved  none  ;  of  Warren,  who  saved  1  in  3  ;  and  Cooper,  1  in  4. 

Since  the  introduction  of  anaesthetics,  and  more  especially  since  the  recent 
improvement  in  the  treatment  of  wounds,  the  more  extensive  removal  of  the 
affected  parts  has  been  largely  practised  by  Lister,  Banks,  Billroth,  KOster, 
Yolkmann,  and  many  others.  These  Surgeons  advocate  the  remo\^I  of  the 
entire  mamma,  Avith  as  much  of  the  skin  covering  it  as  can  conveniently  be 
taken  away,  together  with  the  axillary  glands,  even  when  these  are  not 
obviously  affected.  The  results  obtained  so  far  by  this  treatment  have  been 
most  encouraging.  Thus  Banks  has  published  the  records  of  46  cases,  ten 
of  whom  were  alive  and  free  from  recurrence  at  periods  varying  from  two  to 
ten  years  after  the  operation,  and  in  five  more  no  recurrence  had  taken  place 
from  one  to  two  years  after  the  operation.  Kuster  states,  that  in  2Q  per 
cent,  of  the  patients  operated  on  by  him,  no  recurrence  had  taken  place  three 
years  after  the  removal  of  the  breast.  Billroth  states  that  he  had  under  obser- 
vation 13  cases,  in  which  no  recurrence  had  taken  place  within  two  years  of 
the  operation,  5  of  which  had  remained  fVee  for  four  years  and  upwards,  and 
4  more  for  more  than  three  years.  In  almost  all  of  these  the  axillary  glands 
had  been  removed  either  at  the  same  time  as  the  mamma  or  in  a  subsequent 
operation.  These  extensive  operations  under  the  modem  system  of  treating 
wounds  heal  frequently  without  suppuration.  Some  stiffness  of  the  ann 
preventing  movements  above  the  level  of  the  shoulder  is  usually  left,  but  this 
is  of  small  moment  if  a  greater  chance  of  life  is  given. 

The  inference  fairly  dedncible  from  these  cases  is  that  in  a  certain  proportion 
of  cases  cancer  has  been  effectually  removed  by  extirpation  of  the  breast,  and 
that  the  proportion  of  these  cases  in  the  practice  of  any  particular  Surgeon  is 
directly  proportioned  to  the  freedom  with  which  he  removes  the  diseased 
structui*es. 

2.  As  to  the  second  question — ^whether  as  a  general  rule  life  may  not  be 
prolonged  by  the  performance  of  the  operation, — we  are  confronted  with  the 
same  fallacy  in  all  the  older  statistics.  Leroy  D'fetiolles,  Walshe,  Cooper,  and 
Brodie,  were  all  of  the  opinion  that  life  was  little  if  at  all  prolonged  br 
operation ;  and  although  Velpeau,  Callaway,  Brodie,  and  other  Surgeons  recorded 
cases  in  which  the  patient  had  lived  many  years  after  the  operation,  most  of 
them  were  probably  cases  of  sarcoma. 

The  most  trustworthy  statistics  that  we  possess  on  the  relative  duration  of 
life  in  cases  of  cancer  of  the  breast,  with  or  without  operation,  are  thoR' 
collected  by  Sir  James  Paget,  Morrant  Baker,  and  Sibley ;  but  even  these 
probably  include  some  cases  of  sarcoma  under  the  name  of  cncephaloid  cancer. 
Paget  states  that,  of  118  cases,  GC  were  not  submitted  to  operation  ;  of  these 
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the  average  duration  of  life  was  a  little  more  than  48  months.  Of  47  operated 
on,  the  corresponding  average  was  also  a  little  more  than  49  months.  In  the 
first  two  years  of  the  disease  the  proportion  of  deaths  was  much  less  in  those 
operated  on  than  in  those  who  were  left — ^being  in  the  former  24  per  oent.,  in 
the  latter  36  per  cent.  The  longest  duration  of  life  in  cases  not  operated  on 
was  18  years ;  in  those  operated  on,  a  little  more  than  12  years.  Morrant 
Baker  finds  that  in  84  cases  in  which  no  operation  was  performed,  the  average 
duration  of  life  was  43  months  ;  in  62  cases  operated  on,  the  average  was  56^ 
months.  Sibley  finds  that  the  average  duration  of  life  in  unoperated  cases 
was  about  32  months  ;  whilst  in  those  subjected  to  amputation  of  the  breast  it 
reached  54  months.  Thus  it  will  be  seen  that,  independently  of  the  possible 
chances  of  a  complete  cure,  the  operation  holds  out  the  prospect  of  an  average 
G»in  of  about  a  year  and  a  half. 

"There  is,  howLr,  another  point  of  view  from  which  these  operations  nu.y 
be  considered ;  for,  even  if  they  do  not  prolong  life,  they  may  greatly  improve 
the  patient's  condition,  and  place  her  in  a  state  of  comparative  comfort  during 
the  remainder  of  her  existence.  Thus,  she  may  be  suiFering  so  much  pain 
from  the  local  affection,  or,  if  the  cancer  be  ulcerated,  may  be  so  much  annoyed 
by  the  fetor  of  the  discharges,  that  she  may  be  placed  in  a  position  of  far 
greater  comfort  by  having  the  local  source  of  disease  and  irritation  removed  ; 
and  though  she  die  eventually  of  cancer,  it  may  be  with  much  less  suffering 
to  herself  and  others  for  her  to  be  carried  off  by  cachexy  with  secondary 
growths  in  the  lungs  or  liver,  than  to  be  worn  out  by  the  pain,  discharge,  and 
haemorrhages,  of  a  slowly  progressive  ulcerating  cancerous  mamma. 

The  question  as  to  the  advisability  of  operation  in  any  given  case  of  cancer 
of  the  breast  cannot,  however,  be  determined  by  abstract  pathological  reason- 
ing, by  reference  to  scientific  principles,  or  by  calculations  founded  on  sta- 
tistical results.  The  Sm*geon  must  minutely  examine  and  attentively  weigh 
all  the  circumstances  of  the  particular  case  before  him,  and  he  must  endeavour 
to  distinguish  those  cases  in  which  the  operation  may  possibly  be  the  means 
of  preserving  or  prolonging  life,  from  those  in  which  there  is  no  prospect  of 
its  being  of  any  service,  or  in  which  indeed  it  must  inevitably  hasten  the 
patient's  death.  Whatever  the  value  of  statistics  may  be  in  determining  the 
question,  whether  in  cases  of  cancer  of  the  breast  generally  the  operation  will 
effect  a  cure  or  prolong  life,  they  are  not  equally  valuable  in  their  application 
to  individual  cases.  When  a  Surgeon  is  called  on  for  his  opinion  respecting 
the  propriety  of  amputating  the  breast  of  the  patient  before  him,  it  is  not 
sufBcient  for  him  to  be  able  to  state  what  the  general  result  of  the  operation 
may  be,  but  he  must  be  able  to  satisfy  himself  whether  the  particular  instance 
under  consideration  may  or  may  not  be  one  of  those  cases,  exceptional 
perhaps,  in  which  there  is  a  possibility  of  extirpating  the  disease  entirely  from 
the  system,  or  at  all  events  of  prolonging  the  patient's  existence.  In  order 
to  do  this,  it  is  necessary  to  endeavour  to  lay  down  some  rules  that  may  guide 
ns  in  selecting  those  cases  in  which  the  operation  may  be  advantageously 
done,  and  in  setting  aside  others  in  which  we  know  that  it  will  almost  to  a 
certainty  hasten  the  patient's  death.  And,  indeed,  it  is  the  absence  of  all 
such  considerations  in  general  statistical  investigations  into  the  results  of 
operation  for  cancer,  that  deprives  them  of  much  of  their  value  as  guides  in 
actual  practice. 

Though  nothing  can  be  more  unsurgical  or  improper  than  the  indiscriminate 
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extirpation  of  cancerous  tumours  of  the  breast  firom  all  patients  who  maj 
present  themselves  in  whatever  stage  of  the  disease ;  and  though  such  a 
practice  would  doubtless  be  followed  by  results  fullj  as  disastrous  as  those 
that  occurred  to  Macfarlane,  Bojer,  and  others  ;  yet  there  can  be  little  doubt 
that  a  Surgeon  who  would  employ  a  certain  principle  of  selection,  would 
obtain  a  very  different  and  a  far  more  successful  result  in  his  practice.  Sir 
B.  Brodie  very  clearly  and  succinctly  pointed  out  the  most  important 
circumstances  by  which  the  question  as  to  the  propriety  of  operating  in  these 
cases  should  be  determined.  Before  doing  so,  he  very  justly  dwells  on  the 
fact  that  in  many  cases  the  operation  may  fail,  and  the  disease  speedily  recur, 
through  the  negligence  of  the  Surgeon  in  leaving  portions  of  the  gland,  slices 
of  the  tumour,  or  contaminated  tissues,  and  that  thus  the  operation  may 
receive  discredit  for  what  is  in  reality  the  feult  of  the  Surgeon  who  has  per- 
formed it. 

With  reference  to  operation,  cancerous  diseases  of  the  breast  may  be  divided 
into  three  classes  : — 1.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  dis- 
countenance excision ;  2.  Those  in  which  the  operation  is  of  doubtful  expe- 
diency ;  and  8.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  reoonmiend  it. 

1.  Cases  unfit  for  Oparatioxi. — This  class  includes  cases  presenting  the 
foDowing  conditions  :  a.  Strongly  marked  constitutional  cachexy  ;  h.  Disease 
in  both  breasts ;  c.  Secondary  deposits  in  internal  organs  ;  d.  Much  enlarge- 
ment of  the  glands  under,  and  especially  of  those  above,  the  clavicle; 
e.  GSdema  of  the  hand  and  arm  from  pressure  on  the  axillary  vein; 
/.  Adhesion  of  the  tumour  to  the  ribs  and  intercostal  muscles ;  g.  Hard, 
brawny,  and  infiltrated  skin,  of  a  reddish-brown  colour,  having  a  hard, 
leathery  feel,  or  a  greasy,  glazed  appearance  ;  h.  Rapid  growth  of  the  tumour 
in  a  patient  with  a  strong  hereditary  taint ;  t.  An  extensively  ulcerated  and 
fungating  tumour,  with  marked  constitutional  cachexy. 

2.  Doulitftil  Cases. — a.  If  the  patient  be  aged,  weak,  ansemic,  or  very 
&t,  and  the  tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 
destroy  life.  ft.  When  the  skin  is  merely  dimpled  in  by  a  kind  of  pedicle 
passing  from  the  tumour  to  its  under  surface,  an  operation  may  be  performed, 
unless  other  circumstances  should  contraindicate  it ;  but  in  such  cases  it  is 
necessary  widely  to  excise  the  integument  surrounding  the  attached  point. 
The  cancer-cells,  as  I  have  more  than  once  had  occasion  to  observe,  will  ha\e 
diffused  themselves  extensively  through  the  neighbouring  skin,  which,  to  the 
naked  eye  and  to  the  touch,  has  a  perfectly  healthy  appearance,  the  tamour 
being  surrounded  by  a  kind  of  halo  of  cancer-infiltration,  r .  WTicn  there  is 
but  moderate  enlargement  of  axillar}-  glands,  which  are  so  situated  as  to 
admit  of  removal,  the  operation  may  be  performed,  d,  When  the  cancer  is 
ulcerated,  it  is  seldom  proper  to  operate  ;  but,  if  all  otiier  conditions  be 
favourable,  this  even  need  not  in  some  special  cases  be  a  bar.  As  Sir  B.  Brodie 
has  pointed  out,  the  patient^s  existence  may  sometimes  in  these  cases  l>e  pro* 
longed,  and  her  comfort  materially  increased,  by  removing  the  diseased  and 
ulcerated  mass. 

Old  age  exercises  a  material  influence  on  the  expediency  of  operating  for 
cancer  of  the  breast.  As  a  rule,  I  do  not  think  it  advisable  to  do  so  after 
seventy  years  of  age,  unless  the  distress  from  pain  or  the  discomfort  from 
fetid  ulceration  be  so  great  as  to  render  removal  at  any  risk  justifiable.  Tho 
danger  of  the  operation  is  greatly  increased  by  advanced  age,  more  especially 
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if  the  patient  is  stout ;  and  if  recovery  take  place  the  expectancy  of  life  after 
seventy  would  not  be  materially,  if  at  all,  increased  by  the  extirpation  of  a 
disease  which  would  probably  recur  and  prove  fatal  within  two  years ;  the 
more  so,  as  the  progress  of  cancer  at  advanced  age  is  often  very  slow. 

Pregnancy  is  not  necessarily  a  bar  to  the  performance  of  any  necessary 
operation,  even  of  amputation,  on  the  female  breast.  In  pregnant  women 
cancer  when  attacking  the  breast  becomes  very  active,  hence  its  removal 
should  not  be  too  long  delayed,  if  all  other  circumstances  are  favourable. 
Should,  however,  the  sixth  or  seventh  month  be  reached,  it  might  be  as  well 
to  delay  the  operation  till  after  recovery  from  parturition.  But  in  deciding 
this  question  much  will  depend  not  only  on  the  rapidity  of  the  growth  of  the 
tumour,  but  on  the  size  of  the  breast  and  the  moral  effect  of  the  operation. 

3.  Cajres  &voiiral>le  for  Operation. — All  cases  of  cancer  of  the  breast 
are  favourable  for  operation  when  recognized  suificiently  eai'ly,  provided  the 
patient  is  suffering  from  no  constitutional  disease,  but  unfortunately,  either 
from  reticence  on  the  part  of  the  patient  or  hesitation  on  the  pait  of  the 
medical  attendant,  the  question  of  operation  is  frequently  not  raised  until 
some  of  the  unfavourable  conditions  already  mentioned  have  appeared.  The 
exclusion  of  all  the  cases  in  which  this  has  happened  will  necessarily  limit 
very  materially  those  in  which  an  operation  may  be  undertaken ;  it  can, 
however,  be  performed  with  every  prospect  of  its  being  advantageous  to  the 
patient,  if  the  tumour  be  of  moderate  size,  slow  or  nearly  stationary  in  its 
growth,  unconnected  with  or  at  least  merely  attached  by  a  pedicle  of  the  skin, 
pretty  distinctly  circumscribed,  movable  on  the  subjacent  parts,  and  not 
complicated  by  great  enlarged  glands  in  the  axilla  or  elsewhere.  The  patient 
has  an  especially  good  prospect  of  recovery,  according  to  Brodie,  if  the  disease 
be  seated  in  the  nipple. 

When  once  a  tumour  of  the  breast  has  been  ascertained  to  be  of  cancerous 
character,  the  sooner  it  is  removed  the  better,  unless  one  of  the  special  reasons 
adverse  to  operation  that  have  just  been  adverted  to  should  exist.  Every  day's 
delay  diminishes  the  chance  of  permanently  relieving  the  patient.  The  disease 
(for  reasons  stated  at  pp.  1015 — 1019,  Vol.  I.)  appears  in  the  early  stages  often 
to  be  entirely  local :  there  is  no  evidence  of  constitutional  infection,  but  if  the 
operation  be  delayed  the  skin  speedily  becomes  implicated,  the  axillary  glands 
enlarge,  and  cancerous  cachexy  sets  in.  In  all  cases  of  cancer  of  the  breast 
the  whole  of  that  organ  ought  to  be  freely  removed,  especial  care  being  taken 
that  no  bits  of  mammary  structure  be  left  behind ;  and  after  removal  the 
under  surface  and  edges  of  the  gland  ought  to  be  carefully  examined,  to 
discover  whether  the  extirpation  has  been  complete.  The  question  of  the 
simultaneous  removal  of  the  axillary  glands  in  every  case  is  still  an  open  one, 
but  when  we  consider  how  unsatisfactory  the  simple  excision  of  the  gland 
usually  is,  it  certainly  deser\*e8  a  trial.  When  the  cancer  is  infiltrated, 
the  whole  of  the  breast  and  the  sun-ounding  ceUulo-adipose  structures  must 
be  very  freely  removed,  as  there  is  often  a  halo  of  cancerous  infiltration  around 
the  morbid  mass,  in  tissues  apparently  healthy.  It  may  happen  that  the  tumour, 
especially  if  scirrhous,  is  apparently  isolated,  and  situated  at  one  border  of  the 
gland,  scarcely,  if  at  all,  connected  with  that  structure.  Here  the  question 
will  arise,  as  to  whether  the  whole  of  the  organ  ought  to  be  removed  or  not. 
In  determining  this  we  must,  I  think,  be  guided  by  the  position  of  the 
scirrhous  mass  and  the  size  of  the  breast.    The  cancer-infiltration  proceeds  in 
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the  conrse  of  the  lymphatic  vessels.    If  the  cancer  be  sitoated  towards  the 
sternal  or  under  aspect,  however  isolated  it  may  appear,  it  will  be  found  that 
the  mammary  gland  will  certainly  have  become  infiltrated,  lying  as  it  does 
between  the  morbid  mass  and  the  lymphatics.    When,  however,  the  tumoor 
is  seated  at  the  upper  or  outer  border  of  the  gland  ;  when  it  appears  to  be 
detached  from  the  breast,  lying  rather  in  the  axilla  or  below  the  clavicle 
than  in  connection  with  the  gland ;  when  the  breast  itself  is  very  large  and 
fat,  but  healthy  to  the  feel,  without  hardness  or  retraction  of  the  nipple ; 
when  there  is  no  sign  whatever  of  deep  infiltration — ^it  may  then  be  a 
question  whether  it  will  not  be  more  prudent  to  extirpate  the  tumour  alone, 
with  the  adipose  bed  in  which  it  lies,  and  a  deep  slice  of  the  adjoining  mam- 
mary gland,  than  to  perform  the  mora  serious  operation  of  removing  the  whole 
of  the  breast.    In  determining  this  point  we  must,  I  think,  be  guided  by  the 
situation  of  the  tumour,  the  feel  of  the  breast,  and  the  size  of  that  organ.    If 
the  tumour  be  distinctly  axillary,  if  the  breast  feel  perfectly  soft  and  healthy, 
and  the  nipple  project,  there  is  no  reason  to  fear  infiltration  by  cancer  of 
the  central  and  sternal  portions  of  the  mammary  gland.    I  have  found  on 
careful  microscopical  examination  of  breasts  removed  for  scirrhus  at  the 
axillary  border,  that  the  above-named  parts  of  the  gland  were  entirely  free 
from  all  sign  of  disease.    If  the  mamma  be  small  and  shrunken,  the  whole 
may  be  removed  without  any  increase  of  danger ;  if  it  be  very  large,  the 
Surgeon  best  consults  the  patient^s  safety  by  simply  removing  the  tumour  with 
a  deep  wedge-shaped  piece  of  the  contiguous  portion  of  the  gland ;  but  if  there 
be  any  hardness  or  suspicious  nodulated  feel  about  the  manmiary  gland,  if  the 
line  of  demarcation  between  it  and  the  tumour  be  not  defined,  and  particu- 
larly if  the  patient  be  thin,  so  that  the  operation  is  not  a  very  severe  one, 
extirpation  of  the  whole  of  the  bi'east  ought  certainly  to  be  practised.    How- 
ever widely  the  parts  are  removed,  the  line  of  incision  usually  comes  together 
readily  and  evenly,  owing  to  the  laxity  of  the  integuments  in  the  mammazy 
region. 

I  have  observed  in  those  cases  in  which  it  becomes  necessary  to  extirpate 
tumours  of  the  mammary  region,  without  removal  of  the  gland,  that  erysipelas 
has  more  frequently  followed  the  operation  than  when  the  gland,  being  aifected, 
has  required  removal. 

Return  of  Cancer  after  Operation  may  take  place  in  three  situations : 
in  the  cicatrix  of  the  part  operated  upon  ;  in  the  neighbouring  lymphatic 
glands ;  or  in  some  internal  organ  or  distant  part.  When  cancer  recun  in 
the  neighbourhood  of  the  previously  affected  part,  it  is  probably  owing  to  the 
cancer-cells  having  become  widely  disseminated  in  the  skin,  the  subcutaneous 
areolar  tissue  and  muscles,  or  neighbouring  lymphatic  glands,  and  after  the 
removal  of  the  tumour  these  cells  become  the  germs  of  new  growths.  In  these 
circumstances  it  may  recur  in  the  cicatrix  and  then  implicate  the  glands ;  or 
in  the  glands  without  the  cicatrix  having  been  previously  affected.  In  local 
relapse  of  this  kind,  it  often  happens  that  the  disease,  so  reproduced,  runs  its 
course  more  rapidly  than  if  no  operation  had  been  performed ;  the  hypersemia 
set  up  in  the  part  during  the  healing  process  appearing  to  give  augmented 
force  to  the  reproductive  energy  of  the  cancerous  growth.  In  some  cases 
it  returns  in  the  wound  even  before  cicatrization  is  completed,  the  surfivx 
then  assuming  the  ordinary  character  of  the  cancerous  ulcer.  In  other  cases, 
the  cicatrix,  some  weeks  or  months  after  it  is  fully  formed,  assumes  a  dusky  red 
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or  purplish  tinge^  becoming  hard,  stony  and  nodulated  at  points ;  these  nodules 
being  round  or  oval,  often  very  numerous,  and  varying  in  size  fix)m  a  pin's 
head  to  a  pigeon's  Q^^y  studding  the  whole  length  and  breadth  of  the  cicatrix^ 
and  at  last  running  into  true  cancerous  ulceration.  In  such  circumstances,  the 
only  hope  of  prolonging  the  patient's  life  lies  in  the  speedy  excision  of  the 
whole  of  the  diseased  structures,  or  their  extirpation  by  caustics,  provided  there 
be  no  deep  affection  of  the  glands^  nor  evidence  of  internal  secondary  growths. 
But  if  the  axillary  glands  be  much  enlarged,  either  alone  or  together,  with 
recurrent  disease  in  the  cicatrix,  or  if  there  be  any  sign  of  internal  cancer, 
further  operation  will  be  improper. 

Amputation  op  the  Breast. — The  question  of  amputation  of  the  breast 
should  always  be  raised  and  discussed  with  more  than  ordinaiy  regard  to  the 
feelings  of  the  patient.  A  woman  looks  upon  her  breast  as  alike  the  emblem 
and  the  ornament  of  her  womanhood.  She  shrinks  from  the  idea  of  its  being 
affected  by  disease.  She  suffers  acutely  in  mind  when  it  is  invaded  by  tumour 
of  any  kind :  the  horrid  dread  of  that  disease  being  cancer  ever  haunts  her 
thoughts,  not  so  much  from  the  fear  of  the  possibly  impending  operation,  but 
rather  from  the  distress  of  mind,  in  many  cases  amounting  to  a  sense  of 
humiliation,  at  the  idea  of  the  mutilation  of  which  she  is  about  to  become 
the  victiuL 

The  operation  for  the  removal  of  a  breast,  whether  affected  with  cancer  or 
with  other  disease,  may  be  performed  in  the  following  way.  The  patient 
should  lie  upon  a  table,  with  the  arm  hanging  over  the  side,  tied  down 
or  held  by  an  assistant.  If  the  tumour  be  large,  and  the  loss  of  blood  a 
matter  of  much  consequence,  another  assistant  should  compress  the  subclavian 
artery  on  the  first  rib.  The  haemorrhage  will,  however,  depend  more  on  the 
nature  than  on  the  size  of  the  tumour.  In  all  cancerous  tumours,  but  espe- 
cially in  the  encephaloid,  it  is  considerable,  and  from  many  enlarged  vessels. 
In  simple  tumours,  even  of  very  large  size,  it  is  often  trivial.  I  have  removed 
a  simple  tumour  of  the  breast  of  many  pounds  weight,  and  had  to  tie  only 
one  spouting  vessel.  Indeed,  nothing  indicates  more  conclusively  the  enor- 
mous activity  of  cancerous  tumours,  and  the  great  drain  they  must  exercise 
upon  the  system  generally,  than  the  large  size  and  great  number  of  their 
supplying  arteries,  compared  with  those  sent  to  a  simple  tumour  many 
times  larger  than  the  malignant  one.  If  the  veins  about  the  part  be  much 
dilated,  measures  should  be  taken  to  arrest  the  flow  of  blood  from  them,  as  it 
may  sometimes  be  dangerously  profuse ;  indeed,  South  relates  the  case  of  a 
patient  who  died  from  this  cause  during  the  operation.  In  all  cases  a  sufBcient 
nmnber  of  forcipressnre  forceps  should  be  at  hand,  which  can  be  left  attached 
to  the  bleeding  vessels  until  more  permanent  means  of  arresting  the  haemorrhage 
can  be  carried  out  if  necessary. 

In  amputations  of  the  breast  for  cancer,  there  are  four  principal  and  vital 
points  that  must  be  attended  to :  1.  To  remove  the  whole  of  the  gland ;  2.  To 
remove  the  nipple;  8.  To  remove  the  skin  widely,  even  when  apparently 
healthy ;  4.  To  clear  out  the  axilla  if  there  be  any  glandular  enlargement. 

The  operation  should  always  be  done  with  antiseptic  precautions.  The 
whole  breast,  side,  and  axilla  should  first  be  thoroughly  washed  with  carbolic 
lotion,  1  to  20.  The  direction  of  the  incision  through  the  integuments  is 
varied  by  different  Surgeons ;  some  prefer  a  transverse,  others  a  perpendicular 
one.    I  think  that  no  definite  plan  should  be  followed,  but  the  direction  of  the 
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cut  made  to  vary  according  to  the  situation  and  sise  of  the  tumour,  and  the 
amonnt  of  integ:umeiit  that  requires  removal.  In  all  cases,  the  nipple  should 
be  included.  In  ordinary  cases,  as  a  general  rule,  I  prefer  an  oblique  inciuon 
following  the  conrse  of  the  .fibres  of  the  great  pectoral  muscle  ;  ae  it  enables 
the  Surgeon,  if  necessary,  to  extend  the  cut  into  the  axilla  for  the  removal  of 
enlarged  glands,  and,  after  cicatrization,  allows  the  movements  of  the  aim 
without  undue  traction.  An  oblique  elliptical  incision,  of  suiBcient  length, 
may  tbuE  be  made,  first  below,  and  next  above  the  nipple,  so  as  to  include  a 
sufiiuient  quantity  of  integument  (Fig,  77G).  In  some  caaes,  where  the  skin 
is  somewhat  involved,  a  transverse  incision  may  be  made  in  addition  to  this, 
80  as  to  include  the  affected  integument  in  a  triangular  manner.  When  the 
tumour  is  very  large  and  prominent,  a  double  vertical  incision  may  very  con- 
veniently include  the  nipple  and  the  most  suspicions  parts  of  the  skin.  The 
dissection  should  then  be  steadily  carried  down  to  the  pectoral  muscle,  ever; 
bleeding  vessel  being  immediately  seized  in  forcipressure  forceps,  and  the 
breast  removed  with  the  cellular  bed  in  which  it  lies.  When  the  tumour  is  of 
large  size,  and  especially  if  it  be  of  simple  character,  this  part  of  the  operation 
may  be  done  very  expeditiously  by  drawing  down  the  mass  and  touching  the 
areolar  tissae  with  the  scalpel,  when  the  whole  tumour  will  peel  off  the  pec- 
toral muscle,  and  can  readily  be  detached.  After  the  removal  of  the  diseasol 
breast,  it  and  the  tumour,  as  well  as  the  whole  interior  of  the  wound,  most  be 
carefully  examined,  to  ascertain  that  no  slices  of  morbid  tissue  have  been  Icfi 
behind ;  if  so,  they  mnst  be  freely  cut  out ;  and  if,  as  sometimes  happens, 
the  growth  be  rather  firmly  adherent  to  the  pectoral  muscle  or  subjacent 
structures,  portions  of  these  must  also  he  removed. 
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The  clearing  ont  of  the  axilla  adds  greatly  to  the  seventy  and  inuncdia'.i- 
danger  of  the  operation.  Should  there  be  enlu^cd  lymphatic  glands,  or  aboniil 
the  Surgeon  adopt  the  conrse  of  clearing  out  the  axilla  even  when  diaeaBcd  g^aadi 
cannot  be  felt,  this  may  be  done  by  extending  the  oblique  incision  upwards  ■» 
fat  as  may  be  necessary.  It  will  often,  however,  be  found  more  convenient  u> 
perform  the  operation  in  the  following  way.  An  oval  incision,  the  Ion; 
diameter  of  which  is  placed  transversely  to  the  trunk,  may  be  made  to  iocladc 
the  breast,  and  as  much  slcin  as  it  is  intended  to  remove.  From  the  ouIct 
end  of  this  an  incision  may  be  carried  to  the  outer  border  of  the  axilbi,  in  the 
line  of  the  long  diameter  of  the  oval  incision.    Another  incision  is  carried 
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upwards  along  the  anterior  border  of  the  axilla  to  the  arm.  The  mammn  is 
then  removed  in  the  ordinary  way,  the  anrlace  of  the  pectoralifl  major  being 
carefully  cleaned.  Having:  arrested  the  bleeding,  the  Siii^eon  now  prooeedB 
to  remove  the  contents  of  the  axilla  as  completely  as  possible,  including  not 
<)nly  the  lymphatic  glands  bnt  the  fat  surrounding  them.  While  doing  this 
the  bandage  securing  the  arm  must  be  loosened,  and  the  limb  given  to  an 
assistant,  nho  most  hold  it  in  the  position  most  convenient  to  the  Sui^eon. 
The  edge  of  the  pectoralis  major  may  be  cleaned  with  the  scalpel,  care  being 
taken  to  expose  and  clean  the  lower  part  of  the  pectoralis  minor  also,  as  a  few 
ghinds  almost  invariably  lie  concealed  between  this  and  the  great  pectoral,  and 
may  be  easily  overlooked.  In  doing  this  the  external  mammary  artery  will 
Iw  divided.  The  contents  of  the  axilla  are  then  turned  carefully  over  to  the 
posterior  side  of  the  space.  In  the  lower  part  this  may  safely  be  done  with 
the  edge  of  the  knife,  bnt  at  the  upper  part  the  handle  of  the  scalpel  and  the 
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fingers  should  be  used,  and  any  bands  which  are  met  with,  and  appear  to 
contain  vessels  shonld  be  isolated,  and  a  ligature  passed  round  them,  after 
which  they  may  be  divided  with  scissors.  By  thus  working  carefully  at  the 
upper  part  of  the  axilla,  the  fat  and  the  glands  contained  in  it  may  be  safely 
separated  from  the  great  vessels  which  are  left  exposed  often  for  one  or  two 
inches.  Finally,  the  whole  mass  is  drawn  downwards,  and  separated  from  the 
posterior  border  of  the  axilla,  care  being  taken  not  to  wound  the  subscapular 
artery  and  vein  to  which  the  enlarged  glands  are  sometimes  adherent.  Should 
it  Iw  necessary  to  divide  these  vessels,  they  must  not  be  cut  too  close  to  the 
main  trunks.  The  complete  extirpation  of  the  axillary  glauds  is  the  most 
iliflicidt  part  of  the  operation,  hut  by  patient  and  careful  dissection  it 
can  be  safely  accomplished.  If  the  enlarged  glands  that  are  readily  per- 
ceptible are  alone  removed  without  the  fat  surrounding  them,  a  number  of 
smaller  glands  are  sure  to  be  left  behind.  Wound  of  the  axillary  vein  is  the 
most  likelv  accident  to  occur  in  removing  glands  seated  high  up.  It  usually 
arises  ftY>m  tearing  through  some  small  branch  just  as  it  enters  the  maiu 
tmnk.    If  the  opening  be  ^ery  small,  it  is  easily  secured  by  pinching  it  Dp, 
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and  applying  a  ligature  round  it  \dthout  occluding  the  whole  vein.  Should 
the  wound  be  more  extensive,  the  whole  vein  should  be  tied.  Billroth  states 
that  he  has  had  occasion  to  do  this  more  than  once,  and  that  no  evil  conse- 
quences followed,  rarely  even  oedema  of  the  arm.  The  safety  of  the  patient 
depends  very  much,  however,  on  the  successful  prevention  of  decomposition  in 
the  wound.  Should  the  injured  vein  be  bathed  in  decomposing  dischaii^eSy 
the  patient  would  be  exposed  to  the  imminent  danger  of  septic  thrombosiB  and 
pyaemia,  which  formerly  made  Surgeons  hesitate  to  apply  a  ligature  to  a  vein. 
!^try  of  air  into  the  vein  is  a  danger  which  must  be  borne  in  mind  while 
removing  glands  in  close  proximity  to  it.  It  is  best  avoided  by  carefol  dis- 
section, but  should  the  vein  be  unavoidably  in  danger,  an  assistant  should 
place  his  finger  on  it  if  possible  on  the  cardiac  side  of  the  exposed  part. 
Wound  of  the  artery  is  much  less  common.  It  is  most  likely  to  occur  from 
shaving  the  subscapular  branch  away  so  closely  as  to  leave  a  circular  aperture 
in  the  side  of  the  main  trunk.  It  can  best  be  avoided  by  not  using  sharp 
instruments  in  this  region.  Should  it  happen,  the  main  trunk  must  be  tied 
on  each  side  of  the  wound. 

The  after-dresiing  of  the  wound  is  of  great  consequence.  A  wound  that 
gapes  immensely  whilst  the  arm  hangs  down,  will  be  found  to  close  with  the 
greatest  ease  when  the  arm  is  raised  and  laid  across  the  chest.  If  properly 
dressed  the  patient  suffers  no  pain  during  the  healing  of  the  wound,  whidi 
is  usually  complete  in  about  a  fortnight ;  there  is  no  constitutional  disturb- 
ance of  any  consequence,  and  the  dressings  need  not  be  disturbed  more 
than  twice  or  thrice.  Some  form  of  antiseptic  dressing  should  always  be 
applied.  The  plan  that  I  now  usually  adopt  is  as  follows — all  bleeding  points 
having  been  secured  by  torsion  or  by  ligature  with  fine  carbolissed  catgut — ^the 
wound  is  thoroughly  washed  out  with  a  solution  of  chloride  of  zinc  or  carbolic 
lotion.  The  edges  are  then  to  be  brought  together.  If  much  skin  has  been 
removed,  and  there  is  considerable  strain  in  approximating  them,  this  should 
be  done  by  the  introduction  of  one  or  two  deep  button-sutures  of  thick  silver 
wire.  The  edges  are  then  carefully  adjusted,  and  kept  in  apposition  by  means 
of  a  suflScient  number  of  points  of  suture  of  carbolized  silk  or  catgut,  EfScient 
drainage  must  next  be  secured  by  the  insertion  of  one  or  two  drainage-tnbes 
of  good  calibre  with  a  piece  of  silk  attached,  so  that  they  may  not  be  lost  in 
the  wound.  If  there  is  a  large  bag  of  skin  at  the  axillary  border,  this  may  hn 
perforated  and  one  of  the  tubes  drawn  through  and  fixed  in  the  hole.  A 
large  and  thick  layer  of  iodoform  wool  is  now  to  be  laid  over  the  wound  and 
well  up  into  the  axilla,  which  must  be  carefully  packed.  Over  this  a  still 
larger  and  thicker  layer  of  salicylic  acid  wool,  must  be  placed,  taking  in  tht- 
shoulder  and  clavicle. 

This  dressing  should  be  confined  and  supported  by  turns  of  a  body-bandage 
well  stitched  down.  It  need  not  be  disturbed  for  several  days — a  week  or 
more — ^unless  the  temperature  rises  above  100°  Fahr.,  or  the  dischaige  from  the 
wound  soaks  through.  The  deep  silver  sutures  should  be  taken  out  about  the 
eighth  or  tenth  day.  The  catgut  stitches  often  become  absorbed.  If  not 
they  may  be  picked  out  when  the  wound  is  healed.  After  cicatrizati<m  is 
complete  the  part  should  be  kept  covered  with  cotton  wool  for  some  months, 
and  the  patient  cautioned  not  to  move  the  arm  too  freely.  In  most  cases  it 
will  unite  by  the  first  intention ;  for  owing  to  the  yielding  nature  of  the  parts 
in  this  situation,  the  lips  of  the  cut  come  into  very  good  apposition,  even 
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though  a  considerable  mass  has  been  removed.  By  some  it  has  been  supposed 
that  relapse  of  cancer  is  less  liable  to  take  place  if  the  wound  unite  by  granu- 
lation, than  if  it  come  together  by  more  speedy  union ;  of  this,  however,  there 
is  no  proof  with  which  I  am  acquainted. 

The  mortality  from  amputatimi  of  the  breast  was  never  very  con- 
siderable, and  has  been  greatly  reduced  by  the  modem  improvements  in  the 
treatment  of  wounds.  The  circumstances  that  chiefly  influence  it  are  the 
nature  of  the  tumour,  the  size  of  the  breast,  and  the  extent  of  the  incision 
into  the  axilla.  The  operation  is  much  more  dangerous  when  performed  for 
the  removal  of  cancerous  than  of  simple  tumours :  and  the  danger  increases  in 
proportion  to  the  length  of  time  the  cancer  has  been  allowed  to  exist  before  the 
operation  is  undertaken.  In  proportion  as  the  patient's  general  health  has 
become  undermined  by  the  continuance  of  the  malignant  disease,  so  the  ten- 
dency to  pyaemia  and  erysipelas  increases.  Women  who  have  small  mammae, 
with  little  fat,  bear  the  operation  best.  The  danger  of  the  operation  is,  for 
obvious  reasons,  much  greater  in  women  with  large  breasts,  in  whom  the  areolar 
tissue  is  loaded  with  coarse  yellow  fat.  In  these  reparative  action  is  slow, 
and  there  is  much  tendency  to  sloughing  and  to  erysipelas.  Lastly,  the  opera- 
tion becomes  dangerous  in  proportion  as  the  tumour  is  adherent  to  the 
pectoral  muscle,  and  the  dissection  requires  to  be  carried  deeply  into  the 
axilla  or  under  the  pectoral.  The  danger  here  is  threefold  :  1,  from  haemor- 
rhage ;  2,  from  the  entiy  of  air  into  a  vein  ;  and  8,  from  opening  up  the  deep 
fascia  of  the  axilla,  and  the  risk  of  the  occurrence  of  deep  cellulitis.  This 
last  danger  is  much  less  if  the  axilla  is  thoroughly  cleaned  out  than  if  a  small 
opening  only  be  made  in  the  fascia  and  the  glands  torn  out  through  this. 
It  can  be  much  lessened  by  the  proper  use  of  drainage  and  antiseptic 
dressings.  When  death  follows  these  operations  it  is  most  commonly  the  result 
of  erysipelas  or  septicaemia. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  other  operations;  viz.,  1st,  a  congestive  form  of  pneumonia, 
not  dependent  on  any  blood-poisoning,  but  arising  from  defective  aeration 
occasioned  by  the  breathing  being  shallow  and  restrained  either  by  tight 
bandaging  of  the  chest,  or  by  the  pain  induced  by  the  movement  of  the  chest- 
walls  in  respiration  ;  and  2nd,  cardiac  thrombosis  extending  into  the  pulmo- 
nary artery.  I  have  known  several  instances  of  death  from  each  of  these 
causes.  The  first  danger  can  obviously  be  guarded  against ;  the  second  cannot. 

AzUlo-nuuiuiuury  Cancer  presents  some  peculiarities  that  deserve  special 
consideration.  It  develops  at  the  outer  and  upper  angle  of  the  mammaiy 
gland  towards  its  free  border,  so  that,  instead  of  growing  into  its  substance  and 
remaining  imbedded  in  it,  it  tends  to  push  into  the  direction  of  least  resist- 
ance to  its  out-growth,  and  thus  to  extend  into  the  areolar  space  at  the  lower 
border  of  the  axillary  edge  of  the  pectoralis  major,  and  lie  between  it  and  the 
latissimus  dorsi  muscle.  The  tumour  feels  hard  and  nodulated,  and  is  rounded  in 
shape.  Sometimes  it  appears  to  be  scarcely  attached  to  the  mammary  gland. 
But  on  closer  manipulation  it  will  be  found  to  extend  deeply  into  its  sub- 
stance, which  towards  the  base  of  the  tumour  feels  hard  and  thickened.  The 
greater  portion  of  the  gland,  the  median  half  and  much  of  the  lower  part, 
will  continue  long  unaffected  by  cancerous  infiltration.  The  nipple  is  not 
retracted  until  a  very  late  period  in  this  form  of  the  disease.  It  and  the 
areola  preserve  their  normal  appearances,  long  after  the  skin  above  them 
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has  become  involved  and  the  asillaiy  glands  enlarged.  The  manDcr  in 
which  the  skin  is  implicated  and  the  iippearance  it  presentB  ia  peculiar  and 
characteriBtic.  It  becomes  involved  eai-lj  by  dimpling  from  below  in  a  traos- 
verse  direction  at  the  upper  and  outer  border  of  the  mamma,  where  there  is 
a  tendency  naturally  to  a  fold  or  crease  in  the  intcgnment.  There  the  skiu 
becomes  infiltrated  in  a  transverse  line  of  hard  scirrhus,  red,  depressed  and 
puckered  in,  with  much  feeling  of  constriction  and  difficulty  in  raising  the 
arm  from  the  side.  The  disease,  when  once  it  has  reached  this  stage,  will  of 
conrse  make  rapid  progress  l>oth  locally  and  constitutionally. 

That  these  axillo-mammary  cancers  arise  primarily  in  the  breast-gland  there 
can  be  no  doubt,  although  their  rapid  development  beyond  its  limits  may,  at 
firet,  lead  to  the  soBpiciou  that  they  have  commenced  outside  it. 

It  is  only  towards  the  upper  and  outer  border  of  the  mamma  that  these 
outgrowing  cancers  seem  to  develop.  I  have  never  seen  them  at  the  inner 
or  lower  part  of  the  gland,  unless  the  whole  of  its  structure  had  been 
previously  infiltrated.  The  operation  in  these  cases  should  be  complete  and 
thorongh,  the  whole  organ  being  removed,  however  healthy  the  nipple,  areola, 
and  some  portions  of  its  gland-structure  may  appear  to  be.  The  skin  ali^> 
should  be  widely  removed  where  implicated,  and  the  dissection  carried  as  high 
into  the  axilla  as  safety  will  permit.  Unless  thorough  extirpation  be  practised. 
Speedy  and  rapid  recurrence  will  ensue.  In  this,  as  in  all  operations  for  ditFhsed 
cancer,  the  wound  should  be  well  washed  out  with  a  solution  of  chloride  of 
zinc  (1  to  W),  so  as  to  destroy  any  scattered  cells. 

DISKASeS   OF  THB    lUIA   BRBABT. 

The  Mais  Breast,  though  rarely  the  seat  of  disease,  may  occasioDally 


\ 


\ 
\ 


r  uf  Ihc  Mule  Krout. 


become  affected  in  a  somewhat  similar  nioimer  to  the  mammary  gland  of  Uit 
female.    Cases  have  been  recorded  in  which  it  mis lii/jmlrojj/iieil,  and  in  wthcre 
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it  has  been  the  seat  of  an  abnormal  sKretiaii  of  milk.  In  boys  about  the  age 
of  puberty  it  occaBionally  becomes  the  seat  of  xuhacute  inflammatUin  often 
attributed  to  a  h\ovr.  This  ie  best  treated  by  the  application  of  a  belladonna 
plaster  spread  on  soft  leather  with  a  hole  cut  through  it  for  the  nipple.  Ckrotuc 
intertlilial  inflamtnaliim,  with  enlargement  and  induration  of  the  rudimentary 
mamma  is  occasiomilly  met  with,  and  if  a  source  of  much  annoyance  may 
justify  the  removal  of  the  diseased  gland.  Vysis  and  Baramata^KmoTeTKK. 
Scirrhmt^  eancfr  is  occasionally  met  vith.  The  accompanying  drawing 
(Fig.  778)  repreeents  a  case  of  this  kind  onder  the  care  of  0.  Heath  in 
Unirersity  College  Hospital.  Those  growths  require  removal  by  the  same 
kind  of  operative  procedure  that  is  adopted  when  they  aflTcct  the  female  breast, 
though  of  a  less  extensive  character. 

tTrTT.T.jBT  Tuuoune. 

Chromc  Strcuous  Disease  of  the  axillary  glands  is  occasionally  met 
with,  forming  a  large  lobed  mass  under  the  pectoral  muscle.  Such  a  tumour 
as  this  may  easily  and  safely  be  enncleated,  and  should  be  removed  if  it  have 
resisted  all  ordinary  topical  and  constitutional  treatment.  It  will  be  found  to 
be  infiltrated  with  tubercle. 

SiatPLE  TniiotJES  of  various  kinds  are  met  with  in  the  axilla.  The  most 
common  arc  lymphadenomata  of  the  axillary  glands,  fatty  and  fibrous  tumours. 

^iap]iad«noina  of  tlw  Ayjllary  Glands  is  met  with  chiefly  in  young 


women,  forming  a  smooth,  lobed  mass,  often  reaching  a  great  size.  It  is 
usually  associated  with  similar  tumours  elsewhere,  but  occasionally  the  glands 
of  the  axilla  are  alone  affected.  The  enlarged  ghrnds  form  no  attachments  to 
snrToundJng  parts,  and  may  be  readily  removed  by  enucleatiou. 

TiteoiiUita  are  sometimes  met  with  in  this  region,  and  may  attain  a  great 
magnitude.  A  fibroma  forma  a  large,  smooth,  rounded  mass,  stretching  the 
inusclcs  and  displacing  the  vessels  and  nerves,  as  in  Figs.  779  and  780.  In 
this  case  the  tumour,  which  wnx  <if  very  slow  growth,  developed  between  the 
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serratus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to  form  a  species  of 
capenle  to  it,  dra^iog  the  scapnla  forwards,  depreHsing  the  chest-wall,  and 
drawing  the  axillary  vesBets  dovn 
to  about  three  inches  below  tbe 
clavicle.  In  removing  it  I  wis 
obliged  to  take  away  a  piece  of  tbe 
expanded  serratns  as  large  as  the 
hand.  The  patient  made  an 
excellent  recovery,  and  experi- 
enced no  difficulty  in  breathing 
aflerwards. 

Saboohata  of  TarionB  kinds  are 
met  with  in  the  axilla  (Fig.  781). 
Snch  tnmonrs  might,  in  their  early 
st^es,  be  dissected  out ;  but  if 
they  extend  high  up  to  the  clavicle, 
or  implicate  the  skin  widely  by 
inBltration,  they  should,  I  think, 
be  left,  as  was  necessaiy  in  the 
patient  from  whom  Fig.  78S  was 
taken,  where  the  size  of  the  tmnoor 
Fig.Tsi.— auwiuiiuAiuuor  iiUui.  and  its  connections  precluded  Ifae 

possibility  of  operation.  Their  re- 
moval cannot,  indeed,  at  any  stage,  be  undertaken  without  mnch  danger.  la 
dissections  requisite  for  the  extirpatioa  of  such  masses,  as  in  Fig.  781, 1  have 
had  to  expoee  the  axillary  and  subscapular  vessels  and  their  accompanying 


Fig.  7S^.— Lirgp  SarcoDU  La 


nencE.  Tho  growth  bein^  nsnally  somewhat  widely  disseminated,  it  is  diffi- 
cult to  be  certain  that  the  whole  is  fairly  extirpated :  hcuce,  recurrence  is 
likely  speedily  to  take  place. 
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CHAPTER    LXI. 


In  no  department  of  Sorgeiy  has  there  been  a  greater  advance  daring  the  last 
few  years  than  in  the  Oparati've  Treatment  of  Diseases  of  the  AMomiaal 
and  Pelvio  Viscera.  But  a  few  years  ago  a  wonnd  of  the  peritoneum,  whether 
accidental  or  intentional,  was  regarded  as  being  inevitably  accompanied  by 
grave  danger  to  life.  The  perfection  of  the  operation  of  ovariotomy,  with 
which  the  name  of  Sir  Spencer  Wells  must  ever  be  inseparably  associated,  led 
to  a  more  thorough  understanding  of  the  causes  of  death,  and  established  the 
principles  which  alone  can  guide  us  to  success  in  operative  procedures  affecting 
the  peritoneal  cavity.  The  systematic  use  of  antiseptics,  further  put  at  our 
command  the  best  means  of  preventing  the  most  common  and  most  fatal 
complications  of  peritoneal  wounds,  so  that  at  the  present  time  operations  on 
the  abdominal  viscera  are  undertaken  with  little  more  hesitation,  and  are 
attended  by  as  good  results,  as  those  of  equal  magnitude  in  any  other  part  of 
the  body.  Before  proceeding  to  the  description  of  the  surgical  diseases  of  the 
abdomen  and  their  treatment,  it  will  be  well  to  consider  briefly  the  special 
dangers  common  to  all  abdominal  operations,  and  the  principles  which  guide 
U8  in  avoiding  them. 

Operations  on  the  abdomen,  with  wound  of  the  peritoneum,  should  they 
prove  fatal,  usually  do  so  from  one  of  three  causes — septic  peritonitis  and 
septicaemia,  shock,  or  haemorrhage. 

Septic  or  DiAise  Peritonitis  and  8eptic»mia.— These  conditions  are 
so  closely  associated  that  it  is  most  convenient  to  consider  them  together. 
Until  recently  the  peritoneum  was  believed  to  possess  some  peculiar  tendency 
to  inflammation  which  rendered  a  wound  of  it  specially  dangerous ;  the 
inflammation  spreading,  as  was  said,  by  continuity  of  tissue.  There  is 
nothing  to  justify  such  an  assumption.  The  peritoneum  becomes  inflamed 
under  the  same  conditions  as  other  tissues,  the  process  is  the  same,  and,  as  in 
other  parts,  it  is  limited  to  the  area  upon  which  the  cause  is  acting.  In  the 
prevention  of  peritonitis  it  is  necessaiy,  therefore,  to  consider  the  causes  to 
which  it  is  due,  with  a  view  of  excluding  them,  if  possible. 

Certain  causes  of  inflammation,  as  pointed  out  in  the  chapter  on  the 
Process  of  Inflammation  (Vol.  I.)  are,  from  their  nature,  limited  in  action. 
To  these  belong  mechanical  injuries,  heat  and  cold,  and  the  action  of  those 
chemical  substances  which  cannot  increase  in  quantity  in  the  living  body, 
such  as  mineral  acids,  saline  caustics,  and  the  like.  A  wonnd  of  the  peri- 
toneum, therefore,  gives  rise  to  inflammation  limited  to  the  area  injured,  and 
unless  some  other  cause  be  introduced  it  has  no  tendency  to  spread  further. 
In  inflammation  of  the  peritoneum,  as  in  all  other  membranes  lining  cavities, 

the  inflammatory  products  find  their  way  readily  to  the  surface.     If  the 
VOL.  11.  3  o 
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process  be  of  sufficient  intensity  an  abundant  coagulable  exudation  takes  place ; 
the  fibrin  entangling  white  corpuscles  forms  a  layer  of  ^Mymph*'  on  the 
inflamed  surface,  and  the  serum  drains  away  into  the  peritoneal  caWty.  The 
peritoneum,  however,  fi'om  its  intimate  connection  with  the  lymphatic  system, 
is  possessed  of  the  power  of  absorption  in  the  highest  degree.  The  Bemm 
poured  out  at  the  seat  of  inflammation  is  therefore  absorbed  with  great  rapidity 
by  the  healthy  part  of  the  membrane,  and  unl^  the  quantity  be  very  con- 
siderable the  cayity  is  kept  dry.  The  experiments  by  which  this  extraordinary 
absorbing  power  of  the  peritoneum  has  been  demonstrated  have  been  already 
alluded  to,  Vol.  I.,  p.  855.  The  coagulable  exudation  which  covers  the  inflamed 
surface  glues  it  to  any  contiguous  layer  of  peritoneum,  and  adhesions  are  thus 
formed  which  subsequently  become  vascularized  and  undergo  development  into 
connective  tissue  by  processes  identical  to  those  occurring  in  the  formation  of 
fibrous  tissue  in  the  union  of  the  wound.  It  is  by  this  process  that  adhesions 
form  between  inflamed  coils  of  intestine,  and  that  ligatures,  sutures,  and  other 
simple  foreign  bodies  become  buried  and  encapsuled.  It  forms  an  essential 
part  of  the  union  of  all  wounds  of  the  peritoneum,  and  is  often  the  means  of 
saving  the  patient's  life  by  preventing  perforation  of  the  hollow  viscera,  or  the 
rupture  of  collections  of  pus  into  the  cavity  of  the  abdomen.  It  is  the  object 
of  the  Surgeon  to  exclude  all  those  sources  of  irritation  which  can  convert 
this  simple  localized  inflammation  into  a  diffuse  or  spreading  process. 

The  causes  of  spreading  inflammations,  as  already  pointed  out  (Yol.  !.<» 
p.  174),  are  the  chemical  products  of  processes,  analogous  to  fermentation, 
taking  place  in  the  normal  fluids  of  the  body,  or  in  inflammatory  exadations 
or  other  collections  of  fluid*  Without  again  entering  into  the  evidence  for 
and  against  the  theory,  that  these  processes  are  directly  dependent  upon 
the  presence  of  microscopic  organisms,  upon  wliich  the  antiseptic  treatment 
is  founded,  we  may  adopt  it  as  a  hypothesis  to  explain  the  phenomena  of 
septic  peritonitis,  and  to  guide  us  in  the  prevention  of  this  fiital  complication. 
It  will  be  remembered  that  according  to  this  theory  two  classes  of  micro- 
organisms exist,  the  pathogenic  or  specific  organisms  which  can  infect  and 
multiply  in  the  living  tissues  and  blood,  and  the  non-pathogenic  or  septic, 
which  grow  only  in  dead  matter,  and  are  believed  to  be  the  cause  of  ordinaiy 
putreSactive  changes.  The  former  we  may  exclude  from  oonaderation  here  for 
the  sake  of  simplicity,  although  it  is  possible  they  may  take  a  part  in  the 
causation  of  some  cases  of  diffuse  peritonitis. 

For  the  development  of  septic  processes  in  the  peritonemn  two  conditions 
are  necessary ;  first,  the  presence  of  the  putrescible  matter,  and  secondly,  the 
contact  of  the  organisms  with  it.  The  putrescible  matter  is  furnished  by  the 
liquid  part  of  the  inflammatory  exudation,  or  by  extravasated  blood.  The 
organisms  may  reach  it  either  from  the  external  wound,  carried  in  by  the 
Surgeon's  hands,  the  sponges,  the  ligatures,  or  by  the  air ;  or  in  those  chks 
in  which  the  gut  is  injured,  as  in  strangulated  hernia,  they  may  find  their  way 
from  the  interior  of  the  intestme  through  the  diseased  coats.  If  the  amonni 
of  the  inflammatory  exudation  be  comparatively  small  it  is  so  rapidly  absorbed 
by  the  healthy  pai|t  of  the  peritoneum  that  no  decomposition  takes  plaoe,  the 
first  condition  of  the  process  being  wanting.  If  the  amount  of  ezndataoa 
be  in  excess  of  that  which  can  be  at  once  absorbed,  an  aocumulatioa  takes 
place,  which  if  the  cause  of  putre&otion  have  been  admitted  to  it,  speedily 
devonpeses.     The  irritating  products  of  decomposition  become  widely  dif- 
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fuaedy  exciting  inflammation  wherever  they  go,  and  thus  the  whole  peri- 
toneum becomes  affected.  At  the  same  time  there  is  intense  poisoning 
from  the  absorption  of  the  chemical  products  of  the  process.  In  fact,  in 
a  large  proportion  of  cases,  this  is  the  immediate  cause  of  death,  and  may 
prove  falal  before  the  local  signs  of  peritonitis  become  very  marked.  The 
symptoms  are  those  already  described  (Vol.  I.,  p.  940)  of  acute  septic 
poisoning. 

It  does  not  always  happen  that  diffuse  peritonitis  oocurs  when  the  opening 
in  the  membrane  communicates  with  a  foul  wound.  Thus  congested 
omentum  in  the  operation  for  strangulated  hernia  was  formerly  ligatured 
with  a  piece  of  whipcord,  the  mass  being  cut  off  and  the  stump  and  liga- 
ture left  lying  in  an  open  wound  to  which  a  poultice  was  applied.  Under 
these  circumstances  septic  suppuration  necessarily  occurred,  but  difiiise  peri* 
tonitii  by  no  means  invariably  followed.  In  those  cases  there  was  a  free 
exit  for  the  discharge  from  the  wound  and  the  opening  into  the  peritoneal 
cavity  became  sealed  by  firm  inflammatory  exudation  in  the  first  few  hours 
before  decomposition  set  in  in  discharges,  and  thus  the  danger  was  averted. 
This  is,  however,  an  uncertain  barrier,  and  these  exceptional  cases  do  not 
justify  us  in  neglecting  any  precaution  by  which  the  close  contact  of  septic 
pus  with  the  peritoneal  cavity  can  be  avoided. 

The  i»evention  of  septic  peritonitis  and  its  consequences  is  carried  out  on 
two  principles  ;  first,  by  the  use  of  antiseptics  in  such  a  way  as  to  exclude  any 
living  organisms  fiom  the  cavity,  and  secondly,  by  draining  the  cavity  in  all 
those  cases  in  which  an  amount  of  exudation  is  expected,  beyond  that  which 
will  be  immediately  re-absorbed.  Considerable  difference  of  opinion  exists  as 
to  the  relative  value  of  these  methods,  some  Surgeons  maintaining  that  if 
antiseptics  are  properly  used  drainage  is  scarcely  ever  required  ;  and  others 
that,  if  the  peritoneal  cavity  be  thoroughly  cleansed  before  closing  the  wonnd» 
and  drainage  be  efficiently  employed,  antiseptic  applications  are  scarcely 
necessary.  It  is  not  the  place  here  to  discuss  this  disputed  point.  The  great 
majority  of  Surgeons  are  agreed  upon  the  value  of  antiseptics  to  a  certain 
point,  the  use  of  the  carbolic  spray  being  the  matter  chiefly  in  dispute.  Its 
opponents  maintain  that  it  increases  the  shock  by  chilling  the  patient,  that 
when  the  peritoneal  cavity  is  widely  open  there  is  considerable  danger  of 
carbolic  acid  poisoning,  and  that  with  careful  attention  to  other  antiseptic 
details  it  may  be  safely  dispensed  with.  Its  advocates  maintain  that  by 
oareftd  management  the  chilling  of  the  body  and  the  entrance  of  a  dangerous 
amount  of  carbolic  acid  into  the  peritoneum  are  easfly  avoided,  and  that  by  its 
use  they  are  able  entirely  to  dispense  with  drainage — ^which,  to  say  the  least,  is 
an  inconvenience — save  in  a  few  exceptional  cases.  The  point  must  still 
be  considered  an  open  one,  as  exceUent  results  have  been  shown  both  by  those 
who  use  the  spray  and  those  who  do  not.  In  those  cases  in  which  but  a  small 
opening  is  made  into  the  peritoneum,  and  it  is  consequently  impossible  to  clean 
the  cavity  before  closing  the  wound,  and  in  which  moreover  drainage 
cannot  be  efficiently  carried  out,  as  in  operations  for  hernia,  there  can  be  no 
objection  to  using  the  spray,  especially  in  hospital  practice. 

Shook  is  a  common  cause  of  death  in  operations  upon  the  abdominal 
viscera.  It  probably  arises  chiefly  finom  the  injury  done  to  the  large  sympa- 
thetic plexnaes  in  connection  with  these  parts.    The  exposure  of  the  viscera 

to  cold  and  the  loss  of  blood  doubtless  aggravate  it  in  many  oases. 

3  c  2 
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is  necessarily  a  soarce  of  danger  in  many  cases,  bat  it 
presents  nothing  requiring  special  consideration. 
The  following  ar$  the  general  rules  applicable  to  all  abdominal  operaiiane: — 

1.  The  room  in  which  the  operation  is  to  be  performed  mast  not  be  too  cold, 
especially  if  the  abdominal  cayity  is  to  be  widely  opened  and  the  visoen 
exposed. 

2.  In  those  cases  in  which  it  is  possible  to  do  so,  the  bowels  should  be 
thoroughly  emptied  by  a  purgatire  the  night  before,  and  an  enema  on  the  day 
of  the  operation. 

8.  In  all  operations  on  the  lower  half  of  the  abdomen  the  bladder  ahoald  be 
emptied  by  a  catheter  immediately  before  commencing. 

4.  The  patient  when  placed  upon  the  table  should  be  warmly  wrapped  up, 
lest  the  shock  be  increasied  by  chilling  the  body.  If  the  spray  is  to  be  used, 
the  body  must  be  covered  with  a  mackintosh  cloth,  or  a  sheet  of  oiled  silk 
with  a  hole  cut  in  it  through  which  the  region  of  the  operation  is  exposed. 
The  under  sur&ce  of  this  may  be  spread  with  adhesive  plaster  for  one  inch 
round  the  aperture  to  keep  it  in  position. 

5.  The  instruments  and  sponges,  &c.,  and  the  hands  of  the  Surgeon  and 
his  assistants  must  be  cleaned  and  disinfected  with  carbolic  acid,  as  already 
described  (Vol.  I.,  p.  247).  During  the  operation  all  sponges  must  be  squeeied 
as  dry  as  possible,  a  twisted  towel  being  used  if  necessary,  lest  a  dangerous 
amount  of  carbolic  acid  be  introduced  into  the  peritoneal  cavity.  They 
should  be  washed  in  warm  carbolic  lotion  to  avoid  chilling  the  parts. 

6.  The  sponges  should  be  counted  before  and  after  any  operation  in  whidi 
they  are  used  inside  the  abdominal  cavity. 

7.  All  haemorrhage  from  the  abdominal  wall  must  be  arrested  before  the 
peritoneum  is  opened. 

8.  If  during  the  operation  the  intestines  are  exposed,  they  should  be  held  on 
one  side,  and  retained  in  the  abdominal  cavity  by  a  laige  flat  sponge  squeesed 
as  dry  as  possible  after  having  been  well  carbolized. 

Should  they  be  exposed  externally,  as  in  operations  for  hernia,  intussusception, 
&c.,  or  escape  from  the  abdomen,  they  must  be  covered  with  a  linen  ng 
several  folds  thick,  wrung  out  of  a  warm  1  in  40  solution  of  carbolic  acid. 

9.  When  the  operation  is  completed,  if  the  abdominal  cavity  have  been 
opened  sufficiently  to  admit  the  hand,  it  must  be  cleaned  with  sponges 
squeezed  as  dry  as  possible  and  passed  into  the  most  dependent  parts  of  the 
cavity,  one  after  another,  until  they  return  quite  clean.  This  is  a  most  im* 
portant  part  of  the  operation,  and  success  in  many  cases  depends  to  a  great 
extent  upon  the  thoroughness  with  which  it  is  done. 

10.  In  closing  the  wound,  the  deep  stitches,  which  should  be  of  carbolised 
silk,  must  include  the  peritoneum,  so  that  the  serous  surfaces  shall  be  brought 
closely  in  contact.  The  importance  of  this  in  securing  primary  nnion  was 
demonstrated  experimentally  many  years  ago  by  Sir  Spencer  Wells.  When  the 
abdominal  walls  are  very  lax,  as  after  the  removal  of  a  ]ar«:re  tumour,  the 
stitches  may  be  made  to  catch  the  peritoneum,  the  aponeurosis  or  sheath  of 
the  muscles,  and  the  skin  and  subcutaneous  tissue  missing  the  mnscnlar 
iibres ;  but  if  there  is  likely  to  be  considerable  strain,  it  is  better  to  pass  the 
deep  stitches  completely  through  the  abdominal  wall  about  three-quarten  of 
an  inch  from  the  edge  of  the  wound.  Both  ends  of  the  deep  stitches  must  be 
passed  from  within  the  abdomen  to  avoid  any  risk  of  puncturing  the  intestine. 
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All  fche  deep  stitches  must  be  passed  before  any  are  tightened,  and  care  mnst 
be  taken  while  this  is  being  done  not  to  accidentally  include  a  knnckle  of 
intestine  between  the  edges  of  the  wound  or  under  a  stitch.  After  the  wound 
has  been  brought  together,  finer  stitches  may  be  put  in  to  bring  the  edge  of 
the  akin  accurately  ui  contact. 

11.  If  it  be  thought  necessary  to  drain  the  abdomen,  this  is  done  by  a  large 
tube  of  india-rubber  or  glass  parsed  into  the  most  dependent  part  of  the  cavity 
and  brought  out  at  the  lowest  angle  of  the  wound.  The  tube  must  be  of  such 
size  that  all  fluid  shall  escape  readily  from  it.  Inefficient  drainage  is  worse 
than  none  at  all. 

12.  The  dressing  should  be  composed  of  some  efficient  antiseptic  material. 
If  the  wound  is  completely  closed,  a  thin  layer  of  dressing  is  sufficient.  If  it 
be  drained,  a  thicker  mass  must  be  appUed  to  absorb  the  discharge.  In 
operations  involving  the  anterior  wall  of  the  abdomen,  the  dressing  is  most 
conveniently  kept  in  place  by  a  broad  band  of  strapping,  which  at  the  same 
time  supports  the  abdomen. 

13.  After  most  abdominal  operations  the  patient  should  be  kept  without 
food  for  from  twenty-four  to  forty-eight  hours,  or  in  some  cases  even  longer. 
A  small  quantity  of  iced  soda-water  or  barley-water  may  be  given  to  allay 
thirst.  If  the  condition  of  the  patient  makes  it  necessary  to  give  food, 
chicken-broth  or  iced  milk  and  soda-water  is  the  best,  given  in  small  quantities 
at  intervals  of  about  two  hours.  Small  nutritive  enemata  are  often  useful. 
In  operations  involving  the  intestine,  opium  is  often  necessary  to  prevent 
peristaltic  movement. 

14.  If  the  operation  is  followed  by  a  high  temperature  due  to  absorption  of 
inflanmiatory  exudation  from  the  peritoneum,  an  ice-cap  may  be  applied  to  the 
head  as  recommended  by  Knowsley  Thornton.  If  there  is  reason  to  believe 
that  the  peritoneum  is  becoming  distended  with  fluid,  the  patient  may  some- 
times  be  saved  by  opening  one  end  of  the  wound  and  inserting  a  tube  in  those 
cases  in  which  drainage  has  not  been  adopted  firom  the  first. 

In  all  abdominal  operations  success  will  greatly  depend  on  minute  attention 
to  details.  The  operation  must  be  carefully  considered  and  planned  before- 
hand, and  everything  that  can  possibly  be  required  must  be  at  hand.  At  the 
end  of  a  severe  operation  in  this  region,  the  patient  is  often  suffering  greatly 
from  shock,  perhaps  hovering  between  life  and  death,  and  a  little  needless 
delay  from  not  having  everything  ready  the  moment  it  is  wanted,  an  unneces- 
sary exposure  of  the  intestine  for  want  of  a  proper  flat  sponge  to  retain  them, 
or  a  failure  in  some  other  minor  detail,  may  just  turn  the  scale  against  him. 


HERNIA. 

By  K«niia,  in  its  widest  sense,  is  meant  the  displacement  of  an  organ  from 
the  cavity  in  which  it  is  naturally  contained,  by  being  protruded  through  an 
abnormal  or  accidental  opening  in  its  walls ;  when,  however,  it  escapes  through 
one  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial.  Thus,  the 
protrusion  of  the  brain  through  an  aperture  in  the  cranium,  or  of  the  lung 
through  one  in  the  thoracic  walls,  or  of  a  portion  of  intestine  through  the 
abdominal  parietes,  is  termed  a  hernia  of  the  organ  ;  but  the  descent  of  the 
bowel  through  the  anus  does  not  come  under  this  designation.    Here,  however, 
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i¥e  have  to  consider  only  the  hernial  protmsions  that  occur  from  the  abdomen 
*— the  oommoD  situation  of  this  disease. 

A  hernia  may  occur  at  afanost  any  part  of  the  abdominal  wall ;  though  it  is 
far  more  liable  to  do  so  in  some  situations  than  in  others,  being  commonly  met 
with  at  those  points  where  the  muscular  and  tendinous  structures  are  weakened 
to  allow  the  passage  of  the  spermatic  cord  in  the  male,  and  of  the  round 
ligament  in  the  female ;  or  for  the  transmission  of  the  large  vessels  to  the 
lower  extremity ;  hence  the  inguinal  and  crural  canals  are  the  common 
situations  of  this  disease.  It  may,  however,  occur  in  various  other  situations, 
as  at  the  umbilicus^  the  thyroid  foramen,  the  sciatic  notch,  in  the  vagina,  the 
perinsBum,  through  the  muscular  portions  of  the  abdominal  wall,  the  dia- 
phragm, &c. 

Structure  of  a  Herkia. — In  whatever  situation  it  occurs,  a  hernia  is 
composed  of  a  Sac  and  its  Contents. 

The  8ao  is  the  prolongation  of  that  portion  of  the  peritoneum  which  over- 
lies and  corresponds  to  the  aperture  through  which  the  hernia  protrudes.  It 
is  in  all  cases  composed  of  a  neck  and  a  body. 

The  Vack  is  usually  narrowed,  though  in  some  old  hemis  it  beccMnes 
wide  and  expanded ;  it  is  commonly  short,  consisting  indeed  of  a  sudden  oon- 
striction  of  the  sac  in  this  situation,  as  happens  in  many  fonns  of  femoral 
hernia ;  but  in  other  cases  it  is  elongated  and  narrowed.  The  neck  of  the 
hernial  sac  usually  becomes  greatly  thickened  and  of  an  opaque  colour,  by  the 
growth  of  fibroid  tissue  in  or  upon  it  from  the  irritation  to  which  it  has  been 
subjected  by  the  pressure  of  the  hernial  tumour  or  the  truss,  by  the  incorporation 
of  the  subserous  areolar  tissue  lying  externally  to  it,  or  by  the  puckering 
together  of  its  folds,  which  have  been  compressed  by  the  aperture  in  which  it 
lies. 

The  Body  of  the  sac  is  usually  globular  or  pyriform,  sometimes  elongated 
and  cylindrical ;  it  may  vary  from  the  size  of  a  cherry  to  a  tumour  aa  large 
as  the  head.  When  recent,  it  is  usually  thin  and  transparent,  though  in  sixnc 
eases  it  becomes  greatly  thickened,  having  arborescent  vessels  ramifying  in  il, 
Imd  being  almost  laminated  in  structure  ;  this  is  especially  the  case  in  dd 
femoral  hernias.  In  other  instances,  however,  it  becomes  thinned  and  atro- 
phied as  the  tumour  expands,  so  that  the  contents  become  visible  throogh 
it.  This  is  especially  the  case  in  old  umbilical  hemi®,  in  which  I  have  seen 
it  as  thin  as  the  finest  gold-beater's  skin. 

The  sac,  though  usually  forming  a  perfect  inclosure  to  the  hernial  contents, 
occasionally  constitutes  but  a  partial  investment  to  them,  more  particatariy  in 
such  organs  as  the  caecum  or  bladder,  which  arc  partially  uncovered  by  peri* 
toneum.  In  other  instances  it  may  be  ruptured,  or  alt(^ther  absent.  The 
sac  is  absent  when  the  hernia  oqcurs  as  the  result  of  a  wound,  injury,  or 
abscess  of  the  abnormal  wall.  It  cannot  be  said  to  exist  in  a  congenital  hernia^ 
and  may  be  absent  in  cascal  and  in  umbilical  herniae.  More  rarely  a  donUe 
hernial  sac  is  met  with,  one  being  protruded  into  or  placed  behind  the  other. 
There  arc  instances  of  three  sacs  occurring  together ;  and  Sir  A.  Cooper  relates 
a  case  in  which  six  were  met  with  in  the  same  person. 

The  abdominal  parietes  outside  the  sac  undergo  important  changes.  The 
aperture  through  which  the  hernia  protrudes  usually  becomes  circular;  altera 
time,  indurated  and  rounded  at  the  edge,  and  considerably  enlaiged ;  when 
situated  in  the  movable  portions  of  tlic  abdominal  wall,  as  in  the  inguinal 
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region,  it  becomcB  displaced  in  old  hemiae,  being  dragged  down  by  the  weight 
of  the  protmsion,  nsnally  towards  the  mesial  line.  The  subserous  areolar 
tissne  always  becomes  greatly  thickened,  often  indurated,  so  as  to  constitute 
one  of  the  densest  investments  of  the  sac,  and,  in  some  old  cases  of  hernia, 
closely  to  resemble  omentum.  The  more  superficial  structures,  such  as  the 
integument  and  fascia,  are  much  elongated  and  stretched  ;  often  tense,  but 
not  unfrequently  hanging  in  folds  ;  they  are  usually  thinned,  but,  if  a  truss 
have  been  long  worn,  they  become  thickened  and  condensed  by  the  pressure 
of  the  pad. 

Contents. — ^The  contents  of  the  sao  vary  greatly  ;  every  viscus  except  the 
pancreas  having  been  found  in  a  hernial  tumour.  Most  frequently  a  portion  of 
the  Small  InUstm$^  more  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Snt«roo6le.  The  quantity  of  intestine  within  the 
sac  may  vary  from  a  small  section  of  the  calibre  of  the  gut,  the  whole  diameter 
not  being  included,  to  a  coil  several  feet  in  length,  with  its  attached  mesentery. 
After  a  portion  of  the  intestine  has  once  descended,  the  protruded  part  tends 
to  increase  in  quantity ;  until,  as  in  some  large  and  old  hemise,  the  greater 
portion  has  been  known  to  lie  in  the  sac.  The  Large  Intestine  is  rarely 
found  in  a  hernia^  though  the  csecum  is  occasionally  met  with.  When  in- 
testine has  been  long  protruded,  it  usuaUy  becomes  thickened,  narrowed, 
greyish  on  the  surface,  and  more  or  less  deranged  in  its  functions.  The 
corresponding  mesenteiy  becomes  thickened,  hypertrophied,  and  vascular. 

Omenlum  is  often  found  in  hernial  sacs,  together  with  intestine ;  but  is  not 
unfrequently  met  with  alone,  constituting  SpiploeeU.  After  ha^'ing  been 
protruded  for  some  time  it  becomes  thickened,  brawny,  and  laminated,  losing 
its  ordinaiy  cellulo-adipose  texture,  and  becoming  indurated.  Its  veins  usually 
assume  a  somewhat  varicose  condition ;  and  the  mass  of  omentum  becomes 
triangular,  the  apex  being  upwards  at  the  abdominal  aperture,  and  the  base 
below,  broad  and  expanded.  In  some  cases  it  can  be  unfolded ;  in  others,  it 
is  matted  together  into  a  cylindrical  mass.  Occasionally  apertures  form  in  it, 
through  which  a  coil  of  intestine  may  protrude,  thus  becoming  secondarily 
strangulated  within  the  sac.  In  other  instances,  cysts  are  met  with  in  it 
containing  fluid.  When  intestine  and  omentum  together  are  found  in  a 
hernia,  the  disease  is  termed  an  Snt«ro^piploo«l« ;  and  in  these  circum- 
stances the  omentum  usually  descends  in  front  of  and  occasionally  envelops 
the  intestine.  Besides  these,  the  ordinary  contents  of  hemisB,  the  stomach, 
liver,  spleen,  sigmoid  flexure  of  the  colon,  bladder,  uterus,  and  ovaries,  have 
all  been  found  in  them.  In  a  case  described  by  Scanzoni,  the  gravid  uterus 
and  ovaries  were  enclosed  in  the  sac  of  an  inguinal  hernia. 

Adhsnons  commonly  form  within  the  sac  in  old-standing  cases.  These  may 
take  place  between  the  contained  viscera  merely,  as  between  two  coils  of  intes- 
tine, or  between  these  and  the  omentum  ;  or  they  may  form  between  the  wall 
of  the  sac  and  its  contents,  either  by  broad  bands,  or  else  by  bridging  across 
from  one  side  to  the  other,  and  inclosing  a  portion  of  the  viscera.  In  recent 
cases  these  adhesions  are  soft,  and  may  readily  be  broken  down  ;  but  when  of 
longer  dnration,  they  are  often  very  dense,  and  are  especially  firm  about  the 
neck  of  the  sac. 

Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity  of  fluid 
secreted  by  and  lubricating  its  interior.  In  most  cases,  this  is  in  but  small 
quantity ;  but  in  some  instances,  when  the  sao  is  inflamed,  or  the  hernia 
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strangulated,  a  ver;  considerable  bulk  of  liquid  has  been  met  with  ;  I  have 
seen  aa  macb  as  a  pint  escape  flrom  a  large  hernia  in  an  old  man.  When 
abnndant,  in  strangulated  or  inflamed  hernia,  it  is  generally  of  a  broKnish 
colour,  though  clear  and  transparent ;  it  is  met  with  in  largest  quantities  in 
inguinal  hemite. 

^drocala  of  Vh»  Mtaxial  Umo. — In  some  instaooes  the  fluid  becomes 
collected  in  a  kind  of  cjrst  vithin  the  sac,  formed  by  the  omentum  contTactin<r 
adhesionB  to  its  upper  part,  and  leaving  space  below  for  the  fluid  to  cdlect : 
this  condition,  represented  in  the  annexed  drawing 
(Fig.  788),  has  been  called  Hydrocele  of  lb$  Hernial 
StK;  and  constitutes  a  somewhat  rare  form  of  diasaae. 
The  fluid  is  often  in  considerable  quantity  ;  in  a  caw 
which  I  tapped  some  years  ago,  nearly  three  pints  of 
dark-brown  liquid  had  thus  accumulated,  and  were 
drawn  off. 

If  we  limit  the  term  hydrecfle  of  the  hernial  lae  Ut 
'  thoee  cases  in  which  there  is  a  slow  and  gradnal  accu- 
mulation of  fluid  at  the  bottom  of  an  old  hernial  sac. 
which  has  been  cut  off  from  all  communication  with 
the  peritoneum  either   by  the  radical  cure  of  the 
hernia,  or  by  the  adhesion  of  intestine  or  omentum  tu 
the  upper  part  and  neck  of  the  sac,  it  must  be  000- 
^3ie^i'^t^^\tK.      sidered    a    rare   disease;    and   but    few   cases    are 
recorded  by  sni^cal  writers.     Curling,  in  his  work  on 
the  Testis,  states  that,  during  his  connection  with  the  London  Uo^itai,  be 
saw  only  one  case  ;  and  the  only  others  with  which  I  am  acquainted,  beaidM 
one  that  occurred  in  my  own  practice,  are  two  related  by  Pott,  two  by  Pelletan, 
one  by  Boyer,  and  one  by  Ijawrence.    This  disease  must  not  be  confoanded 
with  the  accumalation  of  fluid,  in  whatever  quantity,  in  strangulated  honia, 
or  in  hernial  sacs  that  commnnicate  with  the  peritoneal  cavity.     Its  dis- 
tinguishing feature  is  the  accomnlation  of  flnid  in  a  sac  that  has  been  cut  off 
from  all  commnnication  with  the  cavity  of  the  peritoneum. 

An  AocwaiilatioB  of  Aseitio  Fluid  is  «  Kaxnial  Bao  may  occor  when 
hernia  is  complicated  with  dropsy  of  the  peritoneum.  In  one  case  of  this  kind 
which  occurred  in  my  practice  at  University  College  Hospital,  the  hernia, 
which  was  femoral,  in  a  woman,  was  very  tightly  strangulated,  as  large  aa  a 
shaddock,  very  tcnae,  with  distinct  flnctuation ;  the  skin  covering  it  b^ng 
much  stretched,  this  was  peculiarly  evident.  On  opening  the  sac,  flnid  flowed 
in  a  jet,  as  if  a  hydrocele  had  been  punctured,  and  about  fonr  inches  of 
strangled  gut  were  found  lying  at  the  bottom  of  the  sac.  After  dividing  the 
stricture,  serous  fluid  in  laigc  quantity  continued  to  drain  from  the  peritoneal 
cavity  for  several  honrs  after  the  operation. 

An  Aoonmiilatloii  of  Flnid  in  n  Hernial  Sao  wUeh  has  been  obUto- 
mtsd  at  ita  neek  is  occasionally  met  with,  chiefly  in  the  femoral  region.  A 
case  of  this  kind  occurred  not  long  ago  in  University  Coll^r^  Hospital  The 
patient,  a  middle  aged  woman,  was  suddenly  eciied  with  pain  in  the  abdonten 
and  biUons  vomiting.  On  examining  the  groin  a  tense  rounded  tumooi'  was 
found  in  the  region  of  a  femoral  hernia.  It  was  free  from  tendemeas  aid 
fluctuated  indistinctly.  On  cutting  down  npon  it,  it  was  found  to  be  an  iM 
bemial  sao  distended  with  dear  bcrhu  fluid,  bnt  without  sotid  contents. 
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While  examining  the  ring  the  adhesions  at  the  neck  of  the  sac  gave  way,  and 
the  finger  slipped  into  the  abdominal  cavitj.  The  vomiting  and  pain  proved 
to  have  been  nothing  more  than  an  ordinaiy  '^  bilious  attack,'*  and  the  patient 
speedily  recovered. 

Loose  Foreign  Bodies  have  occasionally  been  met  with  inside  hernial  sacs. 
They  are  usually  rounded,  smooth,  and  firm ;  vary  in  size  fh)m  a  pea  to  a 
chestnut ;  and  are  mostly  single.  On  section,  they  are  found  to  consist  of  a 
fatty  central  nucleus  with  a  laminated  fibrous  envelope,  usually  of  considerable 
thickness.  They  are  apparently  composed  of  one  of  the  glandul®  epiploicse, 
which  has  become  detached,  fidlen  loose  into  the  peritoneal  cavity,  and  become 
enveloped  in  fibrinous  layers. 

Signs. — The  signs  of  hernia,  though  varying  considerably  according  to  the 
contents  of  the  sac  and  the  condition  in  which  it  is  placed,  present  in  all  cases 
many  points  in  common.  There  is  an  elongated  or  rounded  tumour  at  one  of 
the  usual  abdominal  apertures,  broader  below  than  above,  where  it  is  often 
narrowed  into  a  kind  of  neck.  The  swelling  usually  increases  in  size  when 
the  patient  stands,  holds  his  breath,  coughs,  or  makes  much  muscular  exertion. 
It  can  be  pushed  back  into  the  abdomen  on  pressure,  or  goes  back  readily  if 
the  patient  lie  down^  but  reappears  when  he  stands  up.  On  coughing,  a  strong 
and  distinct  impulse  may  be  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gurgling  when 
pressed  upon,  sometimes  tympanitic  and  rnmbling,  and  resonant  on  percussion. 
It  may  be  returned  into  the  cavity  of  the  abdomen  with  a  distinct  slip  and 
gurgle ;  it  has  a  well-marked  impulse  on  coughing,  and  is  usually  accompanied 
by  various  dyspeptic  symptoms,  and  often  with  much  dragging  uneasiness* 
(hnental  Semia  is  usually  soft  and  doughy,  returning  slowly  on  pressure  into 
the  abdomen,  feeling  irregular  on  the  surface,  and  having  an  ill-defined  outline. 
It  occurs  most  frequently  on  the  left  side,  and  is  rare  in  infants,  in  whom  the 
omentum  is  short.  In  Sntero-epiplooele  there  is  a  combination  of  the 
two  conditions  and  their  signs ;  but  these  are  usually  so  uncertain,  that  few 
Surgeons  care  to  predict  before  opening  the  sao  what  the  probable  nature  of 
the  contents  may  be. 

Ctateal  Semia  necessarily  occurs  on  the  right  side  only.  It  is  a  large,  knobby, 
and  irregular  tumour,  irreducible,  owing  to  the  adhesions  contracted  by  that 
portion  of  caecum  which  is  uncovered  by  peritoneum.  The  peculiarity  of  this 
hernia  consists  in  the  sao  being  absent,  or  only  partial  in  the  majority  of  cases, 
the  peritoneum  being  stripped  off  as  the  gut  descends.  When  this  hernia  is 
large,  and  partially  invest^  by  serous  membrane,  a  sac  usually  exists  at  its 
upper  aspect,  into  which  a  portion  of  small  intestine  may  fall,  and  which 
may  in  some  cases  constitute  a  second  hernia  lying  above  or  before  .the 
cflscal  one,  which  will  be  found  situated  at  the  posterior  wall  when  this  hernial 
pouch  is  opened.  OcH»sionally  the  vermiform  appendix  and  the  caput  coli  are 
found  in  the  sac,  but  can  rarely  be  returned.  The  rule  of  csdcal  hernia  having 
a  partial  peritoneal  investment  only,  does  not  hold  good  in  all  cases ;  and 
instances  have  occasionally  been  met  with  in  which  this  portion  of  intestine 
lay  in  a  distinct  sac. 

Sesnia  of  the  Bladder  or  Csrstooele  is  very  rare  ;  and,  like  that  of  the 
caecum,  is  usually  enclosed  in  a  partial  peritoneal  investment,  though  it  is  not 
neoessarily  so.  South  states  that  there  is  a  preparation  at  St.  Thomas's 
Hospital,  in  which  the  ftindus  of  the  bladder,  with  its  peritoneal  covering,  has 
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passed  into  a  distinct  sac.  In  some  instances  the  cystocele  is  accompanied  by 
an  enterocele.  This  hernia  is  always  irredacible,  is  attended  by  a  good  deal  of 
difficulty  in  urinating,  with  varying  tension,  according  to  the  quantity  of  flnid 
contained  ;  by  squeezing  it,  urine  may  be  forced  out  through  the  urethra,  and 
fluctuation  has  been  felt  in  it.  Urinary  calculi  have  been  formed  in  the 
tumour,  and  have  been  removed  by  incision  through  the  scrotum,  or  have 
ulcerated  out. 

Causes. — ^The  causes  of  hernia  are  usually  sufficiently  well  marked.  In  some 
instances  the  disease  is  congenital,  arising  from  preternatural  patency  of  the 
abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later  period  of  life,  in  con- 
sequence of  some  forcihh  efforty  as  lifting  a  heavy  weight,  jumping,  coughing, 
straining  at  stool,  or  passing  urine  through  a  tight  stricture.  Such  causes  as 
these  act  especially  in  tall  and  delicate  people,  particularly  in  those  who  have 
a  natural  disposition  to  weakness  or  bulging  of  the  groins.  The  displacement 
of  the  abdominal  viscera  by  a  gravid  uterus,  will  also  occasionally  give  rise  to 
the  disease.  Hernia  frequently  results  from  a  combination  of  causes  :  thus, 
if  an  aged  person  of  feeble  build,  or  whose  abdominal  apertures  are  patent  in 
consequence  of  rather  sudden  emaciation,  make  a  violent  effort,  a  hernial  pro- 
trusion is  very  apt  to  occur. 

Amongst  the  most  frequent  Predispodbig  Causes  of  hernia,  are  coiainly 
sex,  nge,  and  occupation. 

Saz. — ^Men  are  more  liable  to  this  disease  than  women,  in  the  propoitioD 
of  about  4  or  5  to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in 
thirteen  and  one  woman  in  fifty-two  are  the  subjects  of  hernia.  But,  though 
men  are  more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain 
forms  of  the  disease,  especially  to  the  femoral  and  umbilical.  It  is  to  the 
inguinal  that  they  are  particularly  subject.  According  to  Lawrence,  out  of 
83,584  patients  who  applied  to  the  City  of  London  Truss  Society,  67,798  were 
males  and  15,786  females.  Of  48,214  applicants  at  the  same  institution  during 
the  eight  years  1860-1867,  86,161  were  males  and  7,058  females.  Of  these, 
34,788  males,  and  3,085  females  had  inguinal  hernia  ;  1,873  males,  and  8,968 
females  had  femoral  heniia. 

•  Age  exercises  a  very  material  influence  upon  the  frequency  of  hernia.  Mal- 
gaigne, who  has  carefully  investigated  this  subject,  finds  that  in  infancy  the 
disease  is  sufficiently  common,  owing  to  the  prevalence  of  congenital  inguinal 
and  umbilical  hemiae  at  this  period  of  life  ;  and  that,  in  the  first  year  aftcr 
birth,  hernia  occurs  in  the  proportion  of  1  in  every  21  children.  It  then  goes 
on  decreasing  in  frequency,  there  being  1  in  20  at  the  second  year ;  1  in  .H7 
at  the  third  year  ;  until,  at  the  thirteenth  year,  it  has  fallen  to  1  in  77. 
Shortly  after  this,  its  frequency  begins  to  rise  again,  and  then  goes  on  pro- 
gressively increasing  until  the  close  of  life  ;  thus,  at  the  21st  year,  there  is  1 
case  in  32  ;  at  the  28th  year,  1  in  21 ;  at  the  35th,  1  in  17 ;  at  the  4<H.h,  1 
in  9  ;  at  50,  1  in  6  ;  from  60  to  70,  1  in  4  ;  and  from  70  to  75,  1  in  3.  In 
women,  according  to  Malgaigne,  hernia  most  frequently  occurs  from  the  20th 
to  the  50th  years.*  Malgaigne's  figures  give  the  ages  of  the  patients  when 
they  came  under  his  observation.  Kingdon  has  investigated  the  question  of 
the  ages  at  which  the  hernia  commenced.    He  states  that  out  of  9,296 
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5,659,  or  60*8  per  cent.,  had  commenced  before  85,  aiid  3,637,  or  89*2  per 
cent.,  after  that  age. 

The  tendency  to  hernia  is  often  hereditary,  and  congenital  hernia  is  common 
in  the  children  of  hernial  parents. 

Some  races  of  men  are  less  subject  to  hernia  than  others.  Thus  it  is  less 
freqnent  in  the  negro  than  in  the  white  man,  except  in  the  ventral  form. 

Oocnpation. — ^Those  occupations  in  which  the  individual  is  exposed  to 
violent  muscular  efforts,  more  particularly  of  an  intermitting  character,  pre- 
dispose strongly  to  the  occurrence  of  hernia ;  and  in  these  employments  tlie 
tendency  to  the  disease  is  often  greatly  increased  by  the  injurious  habit  of 
wearing  tight  girths  or  belts  round  the  waist,  which,  by  constricting  the  ab- 
domen, throw  the  whole  pressure  of  the  abdominal  contents  upon  the  inguinal 
regions.  Hernia  is  also  common  in  men  such  as  railway-drivers,  cavalry 
soldiers,  artillery-men,  exposed  to  much  jolting  in  the  upright  or  nearly  upright 
position. 

<Hh«r  CaiuMs. — It  is  probable  also  that  hernia  is  predisposed  to  by  the 
height  of  the  seats  of  water-closets  in  common  use.  In  the  natural  position 
assumed  by  man  in  defiaecation  the  femoral  and  inguinal  rings  and  the  lower 
part  of  the  abdomen  arc  supported  by  the  flexed  thighs,  whereas  on  the 
ordinary  water-closet  seat  the  thighs  are  not  flexed  much  beyond  aright  angle, 
and  the  support  is  consequently  much  less  perfect.  The  frequency  with  which 
hernia  appears  for  the  first  time  or  becomes  strangulated  during  defeecation 
would  lend  some  support  to  this  view.  Habitual  constipation  is  a  predisposing 
cause  in  many  cases.  Rapid  emaciation  from  any  cause  is  not  unfrequently 
followed  by  a  hernial  protrusion. 

CoKDiTioxs  PRESENTED  BY  HsRiaA. — The  Conditions  in  which  a  hernia 
may  be  found  are  very  various,  and  entail  corresponding  difPerences  in  the 
result  and  treatment  of  the  affection.  When  first  formed,  most  hemise  may 
be  said  to  be  Incomplete,  being  for  a  time  retained  within  the  orifice  of  the 
canal  through  which  they  eventually  protrude.  When  they  have  passed  alto- 
gether beyond  the  abdominal  walls,  they  are  said  to  be  Complete ;  and  this  is 
the  condition  in  which  they  are  usually  presented  to  the  Surgeon.  A  hernia 
may  also  be  Bedveible^  Irreducible,  or  Strangulated. 

RXDUOIBZJB    HKRNZA. 

A  hernia  is  commonly  at  first  Reducible ;  that  is  to  say,  it  may  readily  be 
pushed  back  into  the  cavity  of  the  abdomen,  protruding  again  when  the  patient 
stands  up,  holds  his  breath,  or  makes  any  exertion,  and  having  a  distinct  and 
forcible  impulse  on  coughing.  Though  the  hernia  contents,  in  these  cases, 
tfre  reducible  into  the  abdomen,  the  sac  is  not ;  it  almost  immediately  con- 
tracts adhesions  to  the  areolar  tissue,  by  which  it  is  firmly  fixed  in  its  new 
situation  ;  though  in  some  cases,  as  we  shall  hereafter  see,  it  may  be  pushed 
back. 

The  question  as  to  whether  a  hernia  is  of  recent  origin  or  of  old  standing 
sometimes  presents  itself  in  medico-legal  practice.  In  determining  this  the 
following  points  deserve  attention  : — 1.  A  recent  hernia  resulting  from  injury 
is  attended  with  pain — ^usually  severe— from  laceration  of  the  structures  of  the 
abdominal  walL  2.  When  oblique,  inguinal  or  femoral,  it  may  be  small,  but 
when  direct^  inguinal  or  ventral,  it  is  often  large  and  rounded,  the  aperture 
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through  which  it  protrudes  being  irregular  and  wide.  3.  The  margins  of  the 
aperture  in  an  old  hernia  are  more  rounded  than  in  one  of  recent  formation. 
4.  Recent  hemiae  are  intestinal,  not  omental.  5.  They  are  readily  reducible ; 
whilst  old  hemise  are  frequently  irreducible  in  whole  or  in  part  and  omental. 
6.  After  reduction  the  sac  of  a  recent  hernia  when  rolled  between  the  fingers 
will  feel  thinner  and  softer  than  that  of  an  old  one.  7.  Strangulation  may 
oocnr  at  the  moment  of  protrusion  of  a  hernia.  Hence,  although  more  firequent 
in  old  than  in  recent  hemise,  its  existence  does  not  prove  the  hernia  to  be  old. 
8.  In  old  hemise,  if  the  patient  has  worn  a  truss,  there  will  usually  be  signs  of 
pressure,  or  of  chafing  of  the  skin.  Though  such  signs  may  be  effaced  by 
friction  with  the  hands. 

Application  op  Teuss. — In  the  Treatment  of  a  reducible  hernia,  our  object 
is,  by  the  application  of  a  proper  truss,  to  retain  the  protrusion  within  the 
cavity  of  the  abdomen.  In  order  to  do  this,  the  patient  must  be  provided 
with  a  proper  kind  of  truss,  adapted  to  the  particular  nature  of  the  bemia. 
In  umbilical  and  ventral  mptures,  an  elastic  pad  and  belt  may  moat  con- 
veniently be  used.  In  selecting  the  truss,  care  should  be  taken  that  the 
spring  be  of  proper  strength,  adapted  to  the  size  and  power  of  the  individual ; 
and  that  it  be  properly  shaped,  so  that  it  does  not  touch  any  part  of  the 
abdominal  wall,  but  merely  bears  upon  the  points  of  pressure  and  counter- 
pressure.  The  pad  should  be  convex,  firmly  stuffed,  and  of  sufficient  siase 
to  press,  not  only  upon  the  external  aperture,  but  upon  the  whole  length  of  the 
canal.  Before  applying  the  tmss,  the  hernia  must  be  reduced,  by  placing  the 
patient  in  the  recumbent  position,  relaxing  the  muscles  by  bending  the  thigh 
upon  the  abdomen,  and  pressing  the  tumour  back  in  the  proper  direction  ;  the 
trass  should  then  be  put  on,  and  be  worn  during  the  whole  of  the  day  ;  indeed^ 
the  patient  should  never  be  allowed  to  stand  without  wearing  it.  At  nigfati  it 
may  either  be  left  off  altogether,  or  a  lighter  one  applied.  The  patient  should 
be  provided  with  a  **  bathing  *'  truss,  that  is,  a  truss  covered  with  india-rubber, 
so  as  to  resist  the  action  of  the  water.  It  is  well  that  the  ordinary  truss  be 
covered  with  linen,  so  that  the  leather  may  be  kept  clean,  and  unstained  by 
perspiration  and  the  spring  free  from  rust.  In  some  cases,  the  skin  becomes 
irritated  by  the  pressure  of  the  pad ;  in  these  circumstances,  an  elastic  air- 
cushion  may  be  used,  or  the  parts  subjected  to  pressure  may  bo  well  washed 
with  spirit-lotion.  The  tmss  may  be  known  to  fit  by  testing  it  in  the  follow- 
ing way.  The  patient  should  be  made  to  sit  down  on  the  edge  of  a  chair,  and 
then,  extending  his  legs,  opening  them  widely,  and  bending  the  body  fcnrwards, 
cough  several  times.  If  the  hernia  do  not  now  slip  down  behind  the  pad,  we 
may  be  sure  that  the  truss  is  efiicient,  and  will  keep  the  rapture  up  in  all 
ordinary  circumstances. 

It  is  the  Surgeon^s  duty  to  tell  the  instrument-maker  what  form  of  trufls  is 
required,  and  to  see  that  the  instrument  supplied  fulfils  its  object.  It  is  always 
better  for  the  instrument-maker  to  see  the  patient  and  measure  him  for  the 
truss,  but  in  country  practice  this  is  often  impossible,  and  the  Surgeon  moat 
then  measure  the  patient  himself  and  order  the  required  instrument.  The 
most  important  measurement  is  the  circumference  of  the  pelvis  taken  mid-wmy 
between  the  crest  of  the  ilium  and  the  trochanter  majcx'.  Host  instnunent- 
makers  say  that  this  is  all  they  require ;  but  to  insure  accuracy,  it  is  better  to 
send  also  the  exact  measurement  in  the  line  in  which  the  trass  will  lie^  oom- 
mencing  at  the  centre  of  the  ring,  and  passing  round  the  pelvis  mid-way 
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between  the  crest  of  the  ilinm  and  the  trochanter,  and  terminating  at  the  ring 
again.  The  Surgeon  must  also  inform  the  instrament-maker  of  the  nature  of 
the  hernia,  the  side  on  which  it  is  situated,  the  size  of  the  ring,  the  age, 
aex,  and  physical  power  of  the  patient.  He  must  state  also  if  his  occupation 
is  such  as  to  necessitate  a  spring  of  more  than  ordinary  strength. 

Radical  Cube  of  Hernu. — ^Various  means  have  been  devised  in  order 
to  effect  the  radical  cure  of  a  reducible  hernia.  The  only  plan  that  is 
perfectly  free  from  danger,  is  the  compression  of  a  well-made  truss.  In  this 
way,  not  unfrequently,  the  hemiae  of  in&nts  become  radically  cured  ;  the  same 
result,  however,  seldom  occurs  at  a  more  advanced  period  of  life.  In  order  that 
compression  in  this  way  may  succeed,  it  is  necessary  that  it  should  be  apj^ed 
not  only  to  the  external  aperture  through  which  the  rupture  escapes,  but  to 
the  whole  of  the  canal.  It  must  also  be  continued  for  a  very  considerable  time, 
at  least  a  year  or  two  ;  and  care  should  be  taken  that  during  the  treatment  the 
rupture  is  not  allowed  to  descend.  Every  time  it  comes  down,  any  good  that 
may  have  been  derived  is  necessarily  done  away  with,  and  the  treatment  has 
to  begin,  as  it  were,  anew.  Radical  cure  of  a  hernia  by  truss-pressure  can  be 
effected  only  in  those  cases  in  which  the  abdominal  aperture  has  been  leftoon- 
genitally  weak  or  open.  Hence  it  is  to  be  h(^)ed  for  only  in  children  and 
very  young  adults,  and  only  in  those  two  congenital  forms  of  hernia — the  um- 
bilical and  the  inguinal  The  continued  pressure  of  the  truss-pad  in  these 
cases  seems  to  determine  those  adhesive  processes  which  are  necessary  for  the 
closure  of  one  of  the  abdominal  apertures.  After  the  cure  is  supposed  to  have 
been  effected  in  this  way,  the  truss  must  be  worn  for  a  very  considerable 
length  of  time,  lest  by  any  unfortunate  movement  the  rupture  be  forced  down 
again. 

The  Oparatioiui  that  have  been  devised  for  the  radical  cure  of  hernia  are 
all  founded  on  one  of  three  principles ;  viz.,  the  excitation  of  such  an  amount 
of  peritonitis  in  the  sac,  or  its  neck,  as  to  cause  its  obliteration  ;  the  plugging 
of  the  hernial  aperture  by  invagination  of  the  sac  and  subcutaneous  tissues,  or 
the  complete  removal  or  invagination  of  the  sac  with  closure  of  the  ring  by 
sutures. 

If  the  accomplishment  of  these  conditions  would  always  prevent  the  recur- 
rence of  the  rupture,  the  radical  cure  might  frequently  be  undertaken.  But  it  is 
impossible  to  look  upon  the  agglutination  of  the  walls  of  the  sac,  or  the  closure 
of  the  abdominal  aperture,  or  even  the  removal  of  the  sac,  as  the  sole  conditions 
required.  To  accomplish  the  radical  cure,  it  would  be  necessary  in  many  cases 
to  effect  changes  in  the  shape  and  connections  of  the  abdominal  contents,  to 
alter  the  size  of  the  abdominal  cavity,  and  indeed  to  modify  in  various  ways 
many  conditions  independent  of  those  immediately  connected  with  the  hernial 
protrusion.  Many  of  the  means  of  radical  cure,  by  which  obliteration  of  the 
interior  of  the  sac  or  of  its  neck  is  sought  to  be  effected  by  the  introduction 
of  caustics,  by  scarification,  puncture,  or  injection  with  tincture  of  iodine,  are 
attended  with  so  much  danger  from  peritonitis,  and  are  so  seldom  followed  by 
<(ood  results,  that  their  consideration  need  not  detain  us  here. 

The  operations  that  are  now  practised  for  the  radical  cure  of  hernia  are  con- 
ducted on  three  principal  plans,  however  much  they  may  be  varied  in  their 
details  by  the  ingenuity  of  particular  Surgeons. 

The  first  method  of  treatment  consists  of  invaginating  simply  a  portion  of 
the  scrotum,  and  fixing  it  in  the  inguinal  canal,  where  it  becomes  adherent. 
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and  so  occludes  the  aperture  of  exit.  Of  this  kind  of  operation,  Wntzer*s  is 
the  best  example.  The  second  method  of  treatment  consists  in  excising  a 
portion  of  the  integiimental  structures,  and  then  by  means  of  sutures  attachinir 
these  and  the  deeper  parts  together,  and  thus  leading  to  the  consolidation  of 
the  canaL  Of  this,  Wood's  operation  is  the  best  example.  The  third  method 
consists  of  complete  or  partial  removal  of  the  sac  and  closure  of  the  ring  by 
sutures.    The  following  are  the  details  of  these  procedures. 

Wntittr'fl  Operation. — The  late  C.  W.  Wutzer,  of  Bonn,  adopted  a  plan 
of  radically  curing  reducible  inguinal  hemi»,  combining  the  two  principles  on 
which  the  older  operations  were  founded,  viz.,  the  agglutination  of  the  neck  of 
the  hernial  sac  by  the  excitation  of  influnmation  in  it,  and  the  closure  of  the 
inguinal  canal  by  the  invagination  of  the  scrotum ;  and  he  earned  oat  these 
objects  in  a  safer  and  more  successful  manner  than  by  any  of  the  methods  pre- 
viously  employed.  His  plan  of  treatment  consisted  in  introducing  a  plug  of  the 
scrotum  into  the  inguinal  canal,  and  fixing  it  there  by  exciting  adhesive  inflam- 
mation in  the  neck  of  the  sac.  The  details  of  the  operation  are  as  follows : 
The  patient  lying  on  his  back,  and  the  hernia  being  reduced,  the  Surgeon 
pushes  his  index*finger  up  the  inguinal  canal  as  high  as  the  internal  ring, 
carrying  before  it  a  cone  of  the  scrotal  tissues ;  a  hoUow  box-wood  cylinder. 
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Fig.  784.— Wutier'a  Appftntus  for  Radical  Cure  of  Hernia, 

about  four  inches  long  (Fig.  784,  C),  well  oiled,  is  then  pushed  up  as  the 
finger  is  withdrawn,  so  as  to  occupy  its  place  in  the  inguinal  canaL  Along 
the  interior  of  this  cylinder  a  flexible  steel  needle,  gilt  (A),  fixed  in  a  movable 
handle,  is  then  pushed,  so  as  to  traverse  the  invaginated  scrotum,  the  hernial 
sac,  and  the  anterior  abdominal  wall,  through  which  its  point  is  caused  to  pro- 
trude. A  concave  boxwood  case  (B)  is  then  passed  over  the  projectmg  pomt 
of  the  needle,  and  fixed  by  the  other  end  by  a  screw  apparatus  to  the  cylinder 
(G),  so  as  to  compress  the  inclosed  tissues.  The  apparatus  so  fixed  is  left  w 
situ  for  six  or  eight  days ;  when,  some  discharge  being  established,  it  is  with- 
drawn, and  the  invaginated  scrotal  plug  supported  by  lint  introduced  np  its 
interior,  and  by  a  spica  bandage  tightly  applied.  The  patient  is  kept  qaiet 
for  a  fortnight  longer,  when  he  is  allowed  to  move  about,  wearing  a  light 
truss  for  three  or  four  months. 

This  method  of  treatment  is  easy  of  execution,  and  appears  to  have  been 
more  successful  than  any  that  preceded  it.  Yet  it  is  open  to  the  objections 
that  attend  all  plans  for  the  radical  cure  of  hernia ;  m.,  the  possible  excita- 
tion of  a  dangerous  amount  of  peritonitis ;  and  the  want  of  adhesion  between 
the  lower  part  of  the  scrotal  plug  and  the  corresponding  side  of  the  inguinal 
canal  and  ring,  and  consequent  failure  in  the  complete  occlusion  of  the  canal 
and  in  the  radical  cure. 

So  &r  as  the  first  objection  is  concerned,  I  believe  that  veiy  little  wdgfat 
can  be  attached  to  it«    I  have  very  often  performed  this  operatiWi  and  liaTe 
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never  seen  the  slightest  evidence  of  a  disposition  to  peritoneal  inflanunation 
or  other  local  mischief,  except  abrasion  of  the  skin  in  one  or  two  cases.  With 
respect  to  the  second  objection,  there  can  be  no  doubt  that  failures  are  not 
unfrequent;  but  on  the  other  hand  successes  are  not  I'are,  and  I  have  now 
under  observation  several  cases  in  which  a  complete  cure  has  resulted,  although 
several  years,  from  two  to  nine,  have  elapsed  since  the  operation.  It  is  now 
scarcely  ever  practised,  being  replaced  by  Wood's  operation  or  some  of  the 
various  plans  of  closing  the  ring  by  sutures. 

Wood's  Operation. — In  order  to  secure  the  more  complete  obliteration  of 
the  canal,  and  especially  the  cohesion  of  the  inner  and  posterior  walls,  John 
Wood  has  brought  forward  another  operation,  for  the  following  description 
of  which  I  am  indebted  to  him.  The  principle  of  this  method  consists  in 
the  approximation  of  the  tendinous  structures  forming  the  boundary  of  the 
hernial  canal,  by  the  application  of  a  subcutaneous  wire  suture  through  a 
puncture  in  the  skin.  In  applying  this  principle  to  inguinal  hernia,  in  order 
to  promote  the  adhesion  of  the  tendinous  surfaces,  and  to  protect  the  sac  and 
cord  from  injurious  violence,  the  highly  vascular,  elastic,  and  tough  fascia  of 
the  scrotum  is  detached  subcutaneously  from  the  skin,  transplanted  by  invagi- 
nation into  the  canal  and  held  there  by  sutures  till  adhesion  ensues  to 
the  walls  of  the  canal  and  to  the  spermatic  cord.  The  wire  is  so  applied  as 
to  obtain  a  fair  hold  in  two  places  upon  the  structures  forming  the  posterior 
wall,  viz.,  the  conjoined  tendon  and  the  triangular  aponeurosis ;  and  again 
upon  Poupart's  ligament  and  the  lower  portion  of  the  external  oblique  aponeu- 
rosis forming  the  anterior  wall  of  the  canal.  The  effect  of  the  suture  is  to 
close  also  the  external  abdominal  ring,  the  pillars  of  which  are  included  in 
its  grasp.  By  the  close  adhesion  which  is  thus  produced  between  the 
posterior  and  anterior  walls  of  the  canal,  the  former  is  made  to  act  like  the 
limb  of  a  valve  in  preventing  the  descent  of  a  hernia  into  the  canal.  Thus 
a  permanent  resistance  to  the  reproduction  of  the  rupture  is  provided, 
which  remains  even  after  the  temporarily  effused  lymph  has  been  re-absorbed. 
The  impulsive  force  of  the  abdominal  contents  tending  to  protrude  at  the 
internal  ring,  is  resisted  by  the  valve-like  action  of  the  posterior  wall,  and 
is  not  able  to  exert  itself  upon  the  recently  formed  adhesions.  The  use  of 
the  truss,  except  as  a  temporary  adjunct  in  the  cure,  is  rendered  unnecessary 
by  this  operation. 

Operation. — Tlie  patient  being  laid  on  his  back,  with  the  shoulders  well 
raised,  and  the  pubes  and  scrotum  shaved,  the  hernia  must  be  reduced  and 
held  up  by  an  assistant  pressing  upon  the  internal  opening.  The  operator, 
standing  at  that  side  of  the  patient  which  is  about  to  be  operated  on,  makes, 
with  a  small  tenotomy-knife,  an  incision  about  three-fourths  of  an  inch  long 
through  the  skin  of  the  scrotum  over  the  lower  part  of  the  tumour ;  or,  if  this 
be  lai^,  about  two  and  a  half  inches  below  the  pubic  spine.  Then  the  knife, 
being  inserted  flatwise  between  the  skin  and  the  fascia,  is  made  to  separate 
them  around  the  incision  over  an  area  of  about  a  two-inch  circle;  a  pro- 
ceeding which  ihe  loose  attachment  of  the  skin  easily  allows.  The  knees  of 
the  patient  should  next  be  drawn  up  towards  the  abdomen,  and  held  together 
so  as  to  relax  the  structures  connected  with  Poupart's  ligament.  The  fore- 
finger is  next  passed  through  the  opening  in  the  skin,  and  made  to  invaginate 
the  detached  fascia  through  the  external  ring  into  the  canal,  which  is  best 
done  by  using  the  right  hajid  for  the  right  side,  and  viet  versAj  keeping  the 
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palm  directed  forwards.  The  invagination  of  the  fascia  shonld  be  commenced 
from  as  low  a  point  as  the  cutaneous  incision  will  permit,  so  as  to  push  the 
invaginating  finger  as  much  as  possible  between  the  sac  of  the  hernia  and  the 
spermatic  cord.  When  the  finger  is  in  the  canal,  its  point  should  reach  the 
internal  opening  of  the  hernia,  and  the  cord  should  be  distinctly  perceptible 
to  it  and  protected  by  it.  The  point  of  the  finger  will  then  be  placed  behind 
the  lower  border  of  the  internal  oblique,  and  must  render  this  point  prominent 
at  the  surface  by  being  hooked  forward.  The  Surgeon  will  now  be  sensible  of 
the  edge  of  the  conjoined  tendon,  raised  in  relief  to  the  inner  side  of  the 
invaginating  finger,  and  in  contact  with  its  radial  border.  Next,  the  needle, 
stout,  blunt-pointed,  and  curved,  mounted  on  a  strong  handle,  is  to  be 
passed  along  the  radial  border  of  the  finger  as  far  as  just  beyond  the 
extreme  joint,  at  which  point  it  is  made  to  pass  through  the  conjoined 
tendon  and  the  external  oblique  aponeurosis,  till  it  is  seen  to  raise  the 
«kin,  which  is  then  to  be  drawn  upwards  and  inwards  as  far  as 
possible  before  the  needle  is  pushed  through  it  Then  a  stout  copper 
wire,  silvered,  about  two  feet  long,  and  bent  into  a  convenient  hook  at 
each  end,  is  hooked  on  to  the  eye  of  the  needle ;  and  the  latter  is  withdrawn 
and  unhooked,  leaving  the  lower  end  of  the  wire  in  the  scrotal  incision,  and 
the  upper  end  in  the  groin-puncture.  The  invaginating  finger  is  then  placed 
on  the  outer  side  of  the  cord,  behind  Poupart^s  ligament,  as  fox  from  the 
border  of  the  external  ring  as  possible,  raising  the  ligament  on  its  point. 
The  needle  is  then  passed  along  the  ulnar  border  of  the  finger,  and  pushed 
through  the  external  pillar  close  to  Poupart's  ligament  opposite  to  the  internal 
ring,  the  skin  being  drawn  outwards  till  the  point  of  the  needle  appears  at  the 
former  puncture,  through  which  it  is  then  pushed.  The  upper  hook  of  the 
wire  is  then  hooked  on  and  drawn  down  with  the  needle  into  and  through  the 
scrotal  incision.  Next,  the  spermatic  cord  opposite  to  the  scrotal  incision  is 
to  be  carefully  separated  irom  the  sac  of  the  hernia  by  the  finger  and  thumb, 
placed  upon  the  skin  in  the  same  manner  as  in  the  operation  for  ligaturing 
varicocele.  The  needle,  detached  again  from  the  wire,  is  then  passed  into  the 
lower  angle  of  the  scrotal  incision,  and  made  to  traverse  the  tissues  between 
the  cord  and  the  hernial  sac,  and  to  emerge  at  the  upper  angle  of  the  incision. 
The  inner  end  of  the  wire  is  then  hooked  on  to  the  needle  and  drawn  with  it 
across  between  the  cord  and  sac.  A  little  care  must  here  be  taken  to  avoid 
any  kink  in  the  wire,  which  must  be  drawn  down  until  the  part  which  remains 
in  the  wound  is  quite  straight.  The  ends  of  the  wire  are  then  twisted  to  the 
extent  of  three  turns,  which  it  will  be  found  usefiil,  for  convenience  in 
removing  the  wire,  always  to  make  in  the  same  direction.  Traction  is  then 
made  upon  the  wire  loop  which  remains  in  the  groin-puncture.  This  will  be 
found  to  invaginate  the  sac  and  scrotal  fascia,  and  to  close  up  the  pillars  of  the 
external  abdominal  ring.  The  loop  must  then  be  twisted  by  three  firm  turns 
well  drawn  into  the  groin-puncture.  Then  the  long  ends  of  the  wire,  being 
cut  off  to  a  suitable  length,  are  to  be  passed  together  through  the  loop  bent 
down  to  meet  them  and  hooked  on  to  it.  Under  the  arch  thus  formed  a 
stout  pad  of  lint  is  placed,  and  the  whole  is  held  firmly  by  a  spies 
bandage. 

The  patient,  after  the  operation,  should  be  placed  in  bed  with  the  shonldere 
well  raised  and  the  knees  bent  over  a  bolster.  Any  discharge  which  forms  has 
a  free  escape  downwards,  and  may  be  received  upon  a  sponge  steeped  in  some 
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jiiitiseptic  fluid.  The  scrotum  should  be  either  suspended  in  a  turn  of  the 
biiuda<ye»  or  kept  up  by  a  small  cushion  or  strap  of  plaster. 

The  wires  should  be  kept  in  from  fourteen  to  twenty-one  days,  according  to 
the  amount  of  solid  effusion  which  subsequently  occurs.  Any  pain  in  the 
abdomen  should  be  allayed  by  opiates  and  fomentations,  and  by  slackening  or 
removing  the  bandage  after  forty-eight  hoiurs.  Pain  sometimes  results  from 
including  the  ilio-inguinal  nerre,  which  must  not  be  mistaken  for  the  pain  of 
l)eritonitis. 

Wood  had  up  to  1872  operated  in  nearly  200  instances,  and  estimated  his 
successful  results  in  cases  of  all  degrees  of  severity  at  about  sixty-five  per  cent. 
In  young  persons  the  results  have  been  still  more  favourable,  and  he  now 
confines  the  operation  to  patients  below  the  age  of  thirty,  unless  in  special 
circumstances.    Three  deaths  have  resulted  from  pyaemia  and  peritonitis. 

An  ingenious  operation,  much  the  same  in  principle  as  Wood's,  has  been 
lately  devised  by  W.  Dunnett  Spanton.  After  invaginating  a  portion  of  the 
subcutaneous  tissue,  of  the  scrotum  and  the  sac  as  in  Wood's  method,  instead 
of  passing  wires  he  inserts  an  instrument  like  a  cork-screw,  the  point  of  which 
is  introduced  through  the  skin  at  the  upper  limits  of  the  inguinal  canaL  By 
I'otating  the  handle  the  point  guided  by  the  finger  in  the  canal,  which  at  the 
same  time  protects  the  cord,  is  made  to  penetrate  the  same  parts  as  are  pierced 
by  the  needle  in  Wood's  operation  as  well  as  the  invaginated  subcutaneous 
tissue,  and  it  is  finally  made  to  emerge  at  the  incision  in  the  scrotum.  In 
this  way  the  parts  are  thoroughly  brought  together  and  held  in  position.  The 
instrument  is  left  in  for  about  a  week,  till  some  inflammatory  swelling  is  per- 
ceptible around  it.  The  instrument  must  be  suited  to  the  size  of  the  patient. 
I'p  to  1882,  Spanton  had  operated  on  51  cases  without  an  accident,  and  with 
most  satisfactory  results.  It  is  especially  adapted  to  young  subjects  with 
recent  hemiae,  especiaUy  when  of  the  congenital  variety. 

Since  the  introduction  of  the  antiseptic  method  of  treating  wounds,  the  old 
operation  of  cutting  off  the  sac  has  been  revived  with  considerable  success.  In 
1871  Sir  Joseph  Lister  reported  two  cases  in  which  he  had  cut  down  upon  a 
hernial  sac,  and  closed  the  abdominal  opening  with  cat-gut  sutures.  This 
method  of  operating  did  not,  however,  find  much  favour,  as  further  experience 
showed  that  it  was  uncertain  in  its  results.  During  the  last  few  years  Annan- 
dale,  Banks,  Czemy,  and  others,  have  practised  a  variety  of  operations  of  this 
type,  of  which  the  following  are  the  chief  forms.  1.  Closing  the  inguinal 
ring  by  sutures  without  touching  the  sac  ;  2.  Ligature  of  the  neck  of  the 
sac  ;  3.  Suture  of  the  ring  with  invagination  of  the  sac  ;  4.  Ligature  of  the 
sac  with  excision  of  the  portion  below  the  ligature  ;  and  5.  Ligature  of  the 
neck  of  the  sac,  excision  of  the  part  below  the  ligature  and  suture  of  the  ring. 
i  )f  these  various  operations  the  last  has  proved  the  most  successful,  and  is  the 
one  adopted  by  Annandale,  Banks,  and  Czemy.  Banks  has  further  modified 
it  by  using  strong  silver  wire  sutures  to  close  the  ring,  leaving  them  to  heal 
into  the  wound  ;  a  mode  of  operating  found  fr-ee  from  inconvenience,  and  more 
effectual  than  any  other.  The  operation  for  inguinal  hernia  is  thus  performed. 
The  incision  should  be  commenced  one  inch  above  the  external  ring,  and 
carried  down  to  the  lower  limit  of  the  sac.  Before  beginning  to  clear  the  sac 
out  it  must  be  thoroughly  exposed,  as  any  attempt  to  pull  it  out  of  its  coverings 
without  so  doing  is  likely  to  be  followed  by  suppuration.  In  old  inguinal  hemise 
some  careful  dissection  may  be  required  to  separate  the  sac  from  the  tunica 
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vaginalis  and  from  the  cord.  If  the  sac  can  be  completely  emptied,  it  is  next 
drawn  down  and  ligatured  with  carbolized  silk  or  catgut  close  to  the  ring. 
The  stump  is  then  pushed  into  the  inguinal  canal  and  the  pillars  of  the 
external  ring,  which  must  be  cleanly  exposed,  are  then  brought  together  with 
strong  silver  wire,  leaving  only  just  enough  room  for  the  passage  of  the  cord. 
Should  there  be  adherent  omentum,  the  sac  must  be  opened  and  the  mass 
ligatured,  in  separate  pieces  if  large,  and  cut  ofiPl  In  cases  of  congenital  hernia 
the  same  operation  may  be  performed,  but  the  sac  must  be  cut  across,  and  the 
lower  part  closed  with  sutures,  so  as  to  leave  a  tunica  vaginalis.  The  whole 
operation  should  be  performed  with  the  strictest  antiseptic  precautions,  as  the 
safety  of  the  patient  depends  in  great  measure  upon  this. 

A  similar  operation  is  practicable  in  other  forms  of  hei-nia.  In  nmbilica! 
hemise  the  ring  may  be  sutured  in  the  same  way  as  in  an  inguinal,  bat  in  a 
femoral  this  is  impossible,  and  removal  of  the  sac  with  ligature  of  its  neck  is 
all  that  can  be  done. 

The  results  of  this  operation,  so  fer  as  the  life  is  concerned,  are  very  good  : 
but  in  a  considerable  number  of  cases  the  patient  has  not  been  able  to  dispea<se 
with  the  use  of  a  truss.  In  many  of  these,  however,  the  hernia  which  could 
not  be  retained  in  the  abdomen  before  the  operation  was  easily  kept  up  after 
it.  There  is  no  doubt  that  such  an  operation  cannot  Ije  devoid  of  a  certain 
degree  of  danger.  It  should  therefore  not  be  undertaken  in  any  case  in  which 
the  hernia  can  be  easily  controlled  by  a  truss.  Wlien  this  is  not  the  caa- 
it  probably  gives  the  patient  as  good  chance  of  relief,  or  possibly  of  ettre,  a< 
any  other  method.  In  irreducible  hemise  it  is  the  only  a^^ilable  mode 
of  operating  sliould  interference  be  considered  adxisable.  In  cases  of  strangu- 
lated hernia,  when  operative  interference  becomes  necessary,  many  8uigeon« 
advise  that  the  operation  should  always  be  completed  by  removing  the  sac  and 
closing  the  ring,  unless  some  special  circumstance,  such  as  the  exhansted  stat*' 
of  the  patient  or  his  great  age  renders  it  inadvisable. 

The  statistical  results  published  by  Banks  are  the  most  extensive  at  presenr 
before  the  profession.  He  has  operated  on  the  following  hemisB,  uncomplicated 
by  strangulation  :  1  ventral,  1  umbilical,  2  inguinal  with  undescended  testidt*. 
11  inguinal,  and  6  femoral.  Only  one  of  these  died,  apparently  from  cansc*^ 
unconnected  with  the  operation.  He  also  completed  the  operation  for  stnmgn- 
lated  hernia  by  closing  the  ring  in  G  inguinal  and  8  femoral  hemiae,  only 
one  of  which  terminated  fatally.  All  the  Bur\  Ivors  were  either  cured  «•" 
materially  benefited  by  the  operation. 

IRRXDUCIBIiH   HXXINIA. 

Irreducible  llBRNiiE  are  usually  of  old  date,  and  of  large  size.  Thej 
generally  contain  a  considerable  quantity  of  thickened  omentum,  as  weD  9f> 
intestine  and  mesentery.  In  many  instances,  a  rupture  of  this  kind  is  partlj 
reducible,  the  greater  portion  remaining  unreduced.  It  is  usually  the  c^'t 
which  slips  up,  and  the  omentum  that  cannot  be  returned. 

Causes  of  Xxredadbility. — The  irreducibility  of  a  rupture  may  h^  de- 
pendent on  either  its  shape^  on  the  existence  of  adhesiofu^  or  on  its  vorr 
nature.  If  the  sac  become  the  seat  of  an  hour-glass  contraction,  or  its  nei^k 
become  elongated  and  narrowed,  the  hernial  contents  may  continue  per- 
manently protruding.    So  also,  the  exi^nded  condition  of  the  lower  jiart 
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of  the  omentum,  and  the  nan-owing  of  its  neck,  may  prevent  a  return  of  the 
rupture.  The  existence  of  adhesions,  either  between  the  sac  and  its  contents, 
or  between  protruded  intestine  and  omentum,  will  commonly  render  a  hernia 
irreducible ;  and  most  frequently  these  are  associated  with  changes  in  the 
shape  of  the  sac  or  of  the  omentum.  Hemiae  of  the  caecum  and  bladder  can 
neyer  be  returned,  on  account  of  the  anatomical  conditions,  to  which  reference 
has  already  been  made. 

Symptonui. — ^An  irreducible  hernia  is  usually  a  source  of  great  incon- 
venience ;  it  has  a  tendency  to  increase  if  left  to  ifcself,  until  at  last  it  may 
contain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
of  the  abdominal  viscera,  forming  an  enormous  tumour,  inconvenient  by  ita 
size  and  weight,  in  which  the  penis  and  scrotum  are  buried.  Even  when  the 
irreducible  hernia  is  of  small  size,  it  gives  rise  to  a  sensation  of  weakness  in 
the  part,  with  dragging  pains,  and  is  verj'  frequently  accompanied  by  colicky 
sensations  and  dppeptic  derangements.  The  patient  also,  in  these  circum- 
stances, is  in  a  state  of  considerable  danger  lest  the  rupture  become  strangu- 
lated ])y  violent  efforts,  or  injured  and  inflamed  by  blows. 

Treatment. — ^For  the  above  reasons  it  is  necessary  not  only  to  protect  a 
rupture  of  this  kind  from  external  violence,  but  to  endeavour  to  prevent  its 
increase  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a  truss 
with  a  large  concave  pad,  which  supports  and  protects  it ;  provided  the 
rupture  be  not  of  too  great  a  size  for  the  application  of  such  an  instrument. 
If  its  magnitude  be  very  considerable,  it  must  be  supported  by  means  of  a 
suspensory  bandage.  Bransby  Cooper  has  recommended  that  an  attempt 
should  be  made  to  convert  the  irreducible  into  a  reducible  hernia,  by  keeping 
the  patient  in  bed  for  several  weeks,  on  low  diet,  with  the  continued  applica- 
tion of  ice  to  the  tumour.  If  it  contains  much  omentum,  and  the  patient  be 
fat,  the  diet  may  be  regulated  accordingly.  All  food  containing  starch  or 
sugar,  except  a  small  quantity  of  bread,  and  all  alcoholic  drinks  must  be  for- 
bidden. The  patient  must  be  fed  on  a  small  quantity  of  lean  meat  and 
green  vegetables.  At  the  same  time  a  dose  of  blue  pill  and  a  saline  purgative 
must  be  given  occasionally,  and  I  have  advantageously  administered  iodide  of 
])otassiam  to  promote  absorption  of  the  fat.  The  scrotum,  if  the  hernia  be 
inguinal,  must  be  raised  on  a  pillow,  and  the  foot  of  the  bed  may  also  be 
elevated.    Taxis  may  be  attempted  daily. 

By  this  plan  I  have  seen  very  lai^'  irreducible  hernias  returned  in  a  few 
weeks.  If  the  patient  be  young  and  otherwise  healthy,  the  question  of  per- 
forming the  operation  for  radical  (!ure  by  opening  the  hernia,  dissecting 
through  the  adhesions,  removing  the  sac  and  sewing  up  the  ring  may  be 
considered.  Such  an  operation,  however,  should  not  be  rashly  undertaken  if 
the  hernia  be  large  and  the  patient  fat. 

Xnfl«an«d  Zrrediicible  K«niia.^The  occurrence  of  inflammation  in  an 

m 

irreducible  hernia  is  a  serious  complication,  and  one  that  simulateB  strangula- 
tion very  closely.  When  this  complication  occurs,  the  part  becomes  hot, 
tender,  and  painful ;  there  is  not  much  tension  in  the  tumour,  which  is 
seldom  increased  beyond  its  usual  magnitude  ;  there  is  a  good  deal  of  pyrexia, 
and  symptoms  of  peritonitis  spreading  from  the  vicinity  of  the  inlSamed 
rupture  set  in.  In  some  cases  there  is  vomiting  ;  but  it  is  not  constant,  and 
never  fteculent,  occurring  generally  early  in  the  disease,  and  consisting  princi- 

i)ally  of  the  contents  of  the  stomach ;  being  apparently  an  effort  of  nature  to 

3  D  a 


772 


HERNIA. 


get  rid  of  an  indigestible  meal.  If  there  be  constipation,  as  usually  happens 
in  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  passing  per 
anum,  together  with  a  small  quantity  of  fluid  faeces.  It  is  of  importance  in 
these  cases  to  observe  that  the  inflammation  commences  in  the  body  of  the 
sac,  and  extends  into  those  parts  of  the  abdomen  that  are  contiguous  to  its 
neck ;  the  gastric  and  intestinal  derangements  l)eing  secondary  to  this 
consideration. 

The  Treatnwtt  of  an  inflamed  irreducible  heniia  must  be  directed  to  the 
peritonitis  which  attends  it.  The  application  of  leeches  over  the  sac  and  its 
necky  and  the  administration  of  opium  or  hypodermic  injections  of  morphia  if 
the  vomiting  continues,  followed  by  hot  fomentation,  with  strict  antiphlogistic 
regimen  and  rest,  will  usually  speedily  subdue  all  signs  of  inflammation. 

Zncaroerated  Kemia. — An  irreducible  hernia  occasionally  becomes  ob- 
structed, then  constituting  the  condition  termed  incarcerated  henm.  This 
condition  occurs  principally  in  old  people,  from  the  accumulation  of  flatus,  or 
of  undigested  matters,  such  as  cherry-stones  or  the  remains  of  a  large  meal 
of  cabbage  or  spinach,  in  an  angle  of  the  gut.  In  these  cases  there  is  con- 
stipation, with  eructation,  and  perhaps  occasional  vomiting.  There  may  be 
some  d^ree  of  pain,  weight,  or  uneasiness  about  the  tumour  ;  but  there  is  no 
tension  in  it  or  in  its  neck,  and  the  symptoms  altogether  are  of  a  chronic  and 
sabacute  character. 

The  Treatment  of  such  a  case  as  this  should  consist  in  the  administration  of 
a  good  purgative  injection  ;  the  compound  colocynth  enema  is  the  best,  thrown 
up  as  high  as  possible  by  means  of  a  long  tube.  Ice  may  then  lie  applied  t4> 
the  tumour  for  about  half  an  hour ;  and  the  taxis,  as  will  afterwards  be  de- 
scribed, may  be  used  under  chloroform.  The  ice  may  be  omitted  in  thosi* 
cases  in  which,  on  handling  the  tumour,  gurgling  can  readily  be  felt ;  but  the 
taxis  should  always  be  used,  as  by  it  the  incarcerated  gut  may  be  partially 
emptied  of  its  contents ;  or  if  any  additional  protrusion  should  have  slipped 
down,  this  may  be  returned.  After  these  means  have  been  employed,  an  active 
purgative,  such  as  a  full  dose  of  castor  oil  or  a  calomel  and  colocynth  pill  ma> 
be  administered.  Should  there  be  any  signs  of  inflammation,  purgatives  mosi 
be  avoided,  and  the  case  treated  as  alreadv  described. 

BTRANQUIiATSX)    HSRNIA. 

A  hernia  is  said  to  be  Straaigiilated  when  a  portion  of  gut  or  omentum 
that  is  protruded  is  so  tightly  constricted  that  it  cannot  be  returned  into  tbi- 
abdomen  ;  having  its  functions  arrested,  and,  if  not  relie^'ed,  speedily  running 
into  gangrene.  This  condition  may  occur  at  all  periods  of  life,  being  mei 
with  in  infants  a  few  days  old,  and  in  centenarians.  It  commonly  arises  fn^Hi 
a  sudden  violent  effort,  by  which  a  fresh  portion  of  intestine  is  forcibly  \\to- 
truded  into  a  previously  existing  hernia,  which  it  distends  to  such  a  degree  as 
to  produce  strangulation.  But,  though  old  heniiae  are  more  subject  to  tbi> 
condition  than  recent  ones,  it  may  occur  at  the  very  first  formation  of  a  hernia! 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.  There  are  therefon- 
two  distinct  kinds  of  strangulation.  One  may  be  said  to  be  of  a  passive  kind, 
occurring  chiefly  in  elderly  people,  the  subjects  of  old  and  perhaps  irrednciblr 
hernia; ;  which,  in  consequence  of  some  accidental  ciicumstanoe,  become  dis- 
tended by  the  descent  of  a  larger  portion  of  intestine  than  usual,  and  this, 
undergoing  constriction  and  a)mpression  at  the  neck  of  the  sac,  gnidnalh 
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becomes  ati-angalatctl.  Tliu  other  kind  of  strangulfttion  U  most  frequent  in 
yomiger  individuals ;  in  it  the  symptoms  are  more  aotive,  the  bowel  becoming 
protruded  in  ooiisequence  of  violeat  exertion,  and  nndei^ing  rapid  strangula- 
tion, the  tension  of  the  parte  not  having  been  lessened  by  the  previous  long 
existence  of  an  irreducible  hernia. 

MECiii^'isu  OP  Strangulation. — Strangulation  has  been  attributed  either 
to  a  spasmodic  action  of  the  walla  of  the  aperture  through  which  the  hernia 
protrudes,  or  to  changes  taking  place  in  the  protruded  parts,  subsequent  to 
and  occasioned  hj  their  coustriction  b;^  the  tissues  external  to  them.  The 
strangulation  cannot,  I  think,  ever  be  regarded  with  justice  as  of  spasmodic 
clumicter;  the  aperture  in  the  abdominal  wall,  through  which  the  hernia 
escapes,  being  tendinous  or  fibrous,  and  certainly  not  in  any  way  contractile, 
though  the  action  of  the  abdominal  muscles  may  undoubtedly  increase  the 
tension  of  its  sides.  The  continued  and  permauent  character  of  the  strangn- 
latiou  also,  when  once  it  has  taken  place,  would  discountenance  tliis  opinion  ; 
those  forms  of  hernia,  indeed,  as  the  ventral,  which  occur  in  purely  muscular 
structures,  arc  very  rarely  strangulated,  and,  when  they  are  bo,  the  constriction 
is  generally  occasioned  by  the  formation  of  dense  adventitious  bands  upon  or 
within  the  sac,  and  not  by  any  moBoular  agency. 

•Strangulation  is  charact^^rized  by  congestion  of  the  protruded  parts, 
induced  by  the  constriction  to  which  they  arc 
Kubjccted ;  the  mechanism  being  as  follows. 
A  knuckle  of  intestine,  or  piece  of  omeutnm, 
is  suddenly  protruded  during  an  effort  of  some 
kind.  Tbis  immediately  becomes  compressed 
by  the  sides  of  the  narrow  aperture  through 
which  it  has  escaped ;  the  return  of  its  venous 
blood  is  consequently  interfered  with,  and  swelling 
and  ccdema  rapidly  cnsne,  culminating  in  stagnation 
of  the  blood  in  it.  If  the  constrictiou  be  excessively 
tight,  the  walls  of  the  ring  being  very  hard  and 
sharp,  the  part  that  is  so  strangulated  may  be  de- 
prived of  its  vitality  in  the  course  of  a  few  honrs. 
If  the  strangulation  be  less  severe,  so   that  the 

circulation  is  not  entirely  arrested,  the  changes  '^'''- '„?'tK?Sj^a'",M. "''"'' 
characteristic  of  inflammation  speedily  supervene. 

In  proportion  as  the  congestion  augments,  the  return  of  the  protmded  parts 
is  uecGssarily  rendered  more  difficult  by  the  increase  of  their  swelling. 

Seat  of  Stricture. — The  stricture  is  very  commonly  situated  outside  the 
neck  of  the  sac,  in  the  tendiuous  or  ligamentous  structures  surrounding  it ; 
not  nnfreqnently  in  the  altered  and  thickened  subserous  areolar  tissue.  In 
other  cases,  and  indeed  with  great  frequency,  it  is  met  with  in  the  neck  of  the 
aw  itself  (Fig.  THii),  which  is  narrowed,  elongated,  and  tubnlar  ;  or  constricted 
by  bunds  that  are  incurporated  with  it.  More  rarely  it  exists  in  the  body  of 
the  sac,  which  may  have  assumed  an  hoiir-<^laBa  Hhapc.  In  some  cases,  it 
would  appear  as  if  this  particnlar  shape  were  owing  to  an  old  hernia  having 
been  pushed  down  by  a  recent  one  above  it.  Tlic  stricture  is  sometimes, 
though  by  no  means  frequently,  met  with  inside  the  MC,  consisting  of  bands 
*>i  adhesions  stretching  across  this,  or  of  the  indurated  edge  of  an  aperture  in 
the  omentum  through  which  a  portion  of  the  gut  has  slipped. 
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Local  Effects  op  Strangulation* — ^The  changes  iuduced  in  the  Btrangu- 
lated  parts  lesolt  ttom  the  pressure  of  the  stricture,  and  the  consequent  inter- 
ference with  the  circulation  through  them.  If  the  strangulation  be  acute,  that 
portion  of  intestine  which  lies  immediately  under  the  stricture  will  be  seen  to 
be  nipped  or  marked  by  a  deep  sulcus,  occasioned  partly  by  the  pressure  to 
which  it  has  been  subjected,  and  partly  by  the  swelling  of  the  congested 
tissues  beyond  it.  The  changes  that  take  place  in  the  protruded  intestine 
rapidly  increase  in  proportion  to  the  duration  of  the  strangulation.  The 
tightness  of  the  stricture  and  the  acuteness  of  the  strangulation  hare,  how- 
ever, even  more  to  do  with  these  changes  than  its  duration.  I  have  seen  the 
bowel  so  tightly  nipped  that,  though  the  strangulation  had  existed  only  eight 
hours  when  the  operation  was  performed,  the  vitality  was  lost  in  the  put  con- 
stricted (Fig.  791);  and  in  other  cases  I  have  known  the  port  to  recover, 
although  strangulation  had  lasted  for  five  or  six  days. 

The  first  change  that  takes  place  in  the  protruded  parts  in  the  case  of 
strangulated  hernia  is  their  congestion.  This  is  purely  mechanical,  and  arises 
from  the  fact  that  at  first  the  pressure  is  seldom  sufficient  to  arrest  the 
arterial  flow,  while  it  seriously  impedes  that  through  the  veins.  As  a  conse- 
quence of  this  the  gut  gradually  swells,  and  at  last  the  arterial  flow  is  am»ted 
also.  The  gut  becomes  at  first  of  a  claret,  maroue,  or  purplish-brown  colour, 
sometimes  ecchymosed  on  the  surface,  with  thickening  and  stiffening  of  its 
coats  owing  to  effiision  into  their  substance.  At  the  same  time  the  sac  be- 
comes distended  with  fluid  poured  out  from  the  over-distended  vessels  before 
the  circulation  is  completely  arrested.  The  vessels  of  any  omentum  that  may 
be  present  in  the  sac  will  be  similarly  distended.  The  interference  with  the 
Circulation  necessarily  leads  to  a  progressive  diminution  of  vitality,  which 
speedily  terminates  in  gangrene  of  the  strangled  gut.  The  phenomena  of 
inflammation  cannot  manifest  themselves  after  the  circulation  is  arrested.  In 
fact,  in  all  cases  of  severe  and  rapid  strangulation  they  are  entirely  wantinsr, 
the  sur&ce  of  the  gut  being  fi^ee  from  lymph,  and  the  fluid  in  the  sac  per- 
fectly clear  though  darkly  stained  mth  blood.  In  the  cases  of  slow  stnino:Q- 
lation,  on  the  other  hand,  in  which  the  gut  is  so  loosely  held  that  circulation 
continues,  although  all  passage  of  fiaeccs  is  arrested,  the  signs  of  inflammation  an' 
commonly  met  with.  In  these  cases  the  bowel  is  dark  in  colour,  though  not  so 
dark  as  in  more  acute  strangulation,  and  is  coated  here  and  there  wiUi  flakes  of 
lymph,  which  give  it  a  rough  and  villous  look  ;  the  omentum  has  a  somewhat 
rosy  tinge,  and  there  is  usually  a  good  deal  of  pale  reddish  fluid  containing 
flakes  of  lymph  in  the  sac.  It  is  theoretically  possible  that  in  some  cases 
the  strangulation  may  be  so  complete  and  sudden  that  the  arterial  and  venons 
flow  would  be  simultaneously  arrested.  In  such  a  case  the  gut  would  be  pale 
and  the  sac  free  from  fluid.  Such  a  condition,  if  it  does  occur,  is  of 
inflnite  rarity.  When  gangrene  occurs,  the  bowel  loses  its  lustre  and  polish* 
becoming  of  an  ashy-grey,  or  dull-black  colour,  soft  and  somewhat  laoerable, 
so  that  its  coats  readily  separate  from  one  another;  the  serous  membrane 
especially  peeling  ofi*.  The  omentum  is  dark  pnrphsh,  or  of  a  kind  of  dull 
yellowish-grey ;  and  there  is  usually  a  considerable  quantity  of  dark  turbid 
serum  in  the  sac,  the  whole  contents  of  which  are  more  or  leas  offensi\^  Most 
usually,  when  gangrene  occurs  in  a  strangulated  rupture,  inflammation  of  the 
sac  and  its  coverings  takes  place,  accompanied,  after  a  time,  by  a  reddiah-hhie 
or  congested  appearance  and  some  tenderness  on  pressure  ;  and,  if  the  part  be 
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left  unreduced,  eventually  by  emphysematous  crackling.  If  the  case  be  left 
without  being  relieved^  gangrene  of  the  skin  will  at  last  take  place  ;  the  sac 
giving  way,  and  the  fs&caX  matters  being  discharged  through  the  softened  and 
disintegrated  tissues.  In  such  circumstances  as  these — which,  however,  are 
very  rarely  met  with  at  the  present  day — the  patient  usually  eventually  dies 
of  exhaustion  from  vomiting.  In  exceptional  cases  peritonitis  may  be  set  up 
by  ulceration  and  perforation  of  the  gut  immediately  above  the  seat  of 
stricture,  but  in  the  great  majority  no  efiFusion  of  feculent  matter  takes  place 
as  the  portion  of  bowel  immediately  within  the  stricture  becomes  adherent  to 
the  wail  of  the  abdomen  and  the  neighbouring  coils  of  intestine,  and  thus 
fecal  extravasation  is  prevented.  It  does  not  follow  that  there  is  always 
external  evidence  of  the  occurrence  of  gangrene  within  the  sac ;  and  the  bowel 
is  frequently  nipped  to  such  an  extent  as  to  prevent  its  regaining  its  vitality, 
without  any  unusual  condition  being  presented  until  the  sac  is  actually  laid 
oi)en  and  the  intestine  examined. 

*  'i\ie  fluid  contained  in  the  hernial  sac  undergoes  changes  in  appearance  and 
character,  corresponding  to  those  which  take  place  in  the  strangled  gut.  In 
earlier  and  slighter  cases  it  continues  clear  and  but  moderately  abundant. 
Sometimes  the  quantity  increases  gi'eatly  and  rapidly,  but  more  commonly  the 
chief  alteration  that  takes  place  is  in  its  character.  It  becomes  reddish  or 
brown  in  colour  from  transuded  blood.  Sometimes  even  pure  blood  is  found 
in  the  sac,  and  I  have  seen  the  protruded  intestine  invested  with  a  layer  of 
coagulum.  If  gangrene  of  the  gut  take  place,  the  fluid  becomes  turbid,  dark, 
and  olTensive.  Suppuration  in  the  sac  is  very  rare.  I  have  only  once  met  with 
it  in  a  woman,  32  years  of  age,  three  months  pregnant,  who  was  sufering 
from  an  acutely  strangulated  femoral  hernia  of  sixty  hours'  duration.  In  that 
case,  the  taxis  had  been  freely  used.  Fluctuation  could  be  felt  deeply,  there 
was  diffused  doughy  infiltration  of  the  groin,  and  on  opening  the  sac  it  was 
found  filled  with  dark  thick  pus — about  half  an  ounce ;  at  the  bottom  of 
which  lay  a  small  deeply  congested  but  not  gangrenous  knuckle  of  intestine, 
which  was  replaced  after  the  division  of  a  very  slight  stricture.  The  patient 
recovered. 

Inflaaimation  of  the  Out  affc«r  relief  of  Strangnlatioii  occurs  in  a 
large  proportion  of  cases.  It  has  been  already  pointed  out  in  the  chapter  on 
Inflammation  (Vol.  I.,  p.  IG2)  that  the  arrest  of  circulation  through  a  part  of 
the  living  body  produces  different  effects  according  to  the  length  of  time  that 
it  \a  kept  up.  If  the  arrest  is  complete  and  of  sufficient  duration,  gangrene 
sets  in,  such  blood  as  the  vessels  contain  coagulates,  and  on  relief  of  the 
strangulation  the  blood  is  unable  to  enter  the  dead  tissues.  If  the  arrest  of 
the  circulation  has  been  maintained  for  a  length  of  time  sufficient  to  lower  the 
vitality  of  the  part  considerably  but  not  to  kill  it,  on  the  relief  of  strangula- 
tion all  the  phenomena  of  inflammation  manifest  themselves.  The  vessels 
become  engoi^^ed  with  blood,  abundant  exudation  takes  place  causing  great 
swelling  by  which  the  feeble  circulation  may  be  again  arrested  and  gangrene 
may  set  in.  In  other  cases  the  inflammation  may  fall  short  of  this,  but  may,  in 
the  ease  of  the  intestine,  be  sufficient  to  suspend  the  functions  of  the  affected 
part  so  that  although  the  strangulation  is  relieved,  the  obstruction  to  the 
passage  of  faeces  remains  for  some  days,  or  even  till  death  results.  If  the 
arrest  of  circulation  has  l>een  less  complete  or  of  shorter  duration,  the  relief  of 
strangulation  is  followed  by  temporary  hypersemia,  which  soon  subsides.    It 
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is  not  uncommon  in  fatal  cases  to  find  the  coil  of  intestine  free  from  gangreno, 
but  swollen,  covered  with  a  thick  layer  of  inflammatory  exudation,  fixing  it  ti> 
the  neighbouring  coils  and  evidently  incapable  of  performing  its  functions. 
This  inflammation  after  reduction  is  a  fact  of  great  importance,  as  it  shows 
the  necessity  of  giving  the  gut  rest  as  far  as  possible  after  the  strangulation 
has  been  relieved  by  the  avoidance  of  purgatives  or  irritating  food. 

It  was  fonnerly  assumed  that  in  all  cases  of  prolonged  strangulation  general 
peritonitis  sets  in.  This  assumption  is  not  borne  out  by  the  results  of  the 
post-mortem  examination  of  cases  dying  of  unrelieved  strangulation.  In  snob 
oases,  as  a  rule,  local  peritonitis  is  found  at  the  neck  of  the  sac,  but  the 
membrane  generally  is  free  from  any  signs  of  inflammation.  Should  in- 
flammation occur  it  is  always  slight,  and  seems  to  be  secondary  to  acute 
inflammation  of  the  mucous  membrane  of  the  intestine  above  the  stricture, 
which  in  too  many  cases  is  the  result  of  the  injudicious  administration  <>f 
purgatives. 

Symptoms. — ^The  signs  and  symptoms  of  strangulation  are  of  two  kinds  : 
1.  The  local  ones,  affecting  the  Tumour;  and  2.  The  general  ones,  inflnencinj: 
the  Constitution. 

1.  Local  Signs. — ^The  tumour,  if  the  hernia  be  ah  old  one,  will  be  found 
to  be  increased  in  size  ;  or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangulation  it  will  generally  be  found  to  be  hard,  tense,  and 
rounded,  more  particularly  if  it  be  an  enterocele.  When,  however,  the  hemi& 
is  in  a  great  measure  omental,  it  is  not  unfi^quently  soft  and  doughy,  thou<;h 
strangulated.  It  seldom  increases  in  size  after  strangulation  has  occurred,  as 
no  fresh  protrusion  can  take  place  below  the  stricture  ;  but  I  have  known  it 
to  be  greatly  augmented  in  bulk  after  the  strangulation  had  existed  for  some 
hours,  by  the  effusion  of  serum  into  the  sac.  If  the  hernia  have  previously 
been  reducible,  it  can  no  longer  be  put  back  ;  and  there  is  no  impulse  in  it 
nor  increase  in  its  size  on  coughing,  the  stricture  preventing  the  transmission 
of  the  shock  to  the  contents  of  the  tumour ;  and  in  this  way,  as  iK)inted  oat 
by  Luke,  the  situation  of  the  constriction  may  sometimes  be  ascertained  by 
observing  at  what  point  the  impulse  ceases.  In  most  cases  there  is  consider- 
able local  tenderness. 

2.  Coiuititiitioiial  Symptoms. — So  soon  as  the  strangulation  has  occumiL 
intestinal  obstruction  takes  place,  and  the  patient  becomes  uneasy  and  restles.^. 
If  the  constriction  be  of  an  active  character,  he  will  be  seized  with  acute  pain 
in  the  part,  which  s])eedily  extends  to  the  contiguous  portion  of  the  abdomen. 
The  first  thing  that  happens  when  intestine  is  strangulated,  whether  a  larin 
coil  be  constricted,  or  a  small  portion  only  of  the  diameter  of  the  gut  be  nippeil. 
is  an  arrest  of  the  peristaltic  movement  of  the  part  implicated ;  and  the  occur- 
rence of  obstruction  to  the  onward  course  of  the  intestinal  contents  is  followed 
by  constipation,  vomiting,  and  colicky  pains.  The  constipation  is  always  com- 
plete, neither  faeces  nor  flatus  passing  through ;  the  bowels  may  sometimes  act 
once  after  the  strangulation  has  occurred  from  that  portion  which  lies  lielow  tlir 
seat  of  constriction,  but  they  cannot,  of  course,  empty  themselves  thoroughly, 
nor  from  above  the  strangled  part. 

Vomiting  usually  sets  in  early,  and  is  often  very  severe  and  continuous 
with  much  retching  and  straining  ;  at  first  the  contents  of  the  stomach  nn« 
ejected,  with  some  bilious  matters,  but  afterwards  the  vomiting  becomes  ivKw- 
lent  or  stercoraccous.    The  cause  of  faeculent  vomiting  has  usually  been  suj»- 


SYMPTOMS    OF  STRANGULATED    HERNIA,  777 

|)osc<I  to  be  an  inTei*ted  peristaltic  action  of  the  intestines.  Brinton,  however, 
opposed  this  time-honoured  view,  maintaining  that  the  peristaltic  action  con- 
tinues direct  and  causes  a  peripheral  downward  current  as  far  as  the  obstruc- 
tion, from  which  point  a  central  upward  current  returns  the  contents  of  the 
intestine  towards  the  stomach.  The  quantity  brought  up  is  often  very  large 
in  amount,  and  consists  not  only  of  the  normal  contents  of  the  intestine,  but 
of  an  abundant  secretion  from  the  congested  and  irritated  mucous  membrane 
above  the  obstruction.  It  is  greatly  increased  in  quantity  should  the  patient 
have  taken  a  purgative.  In  cases  of  prolonged  obstruction  it  is  sometimes 
mixed  with  black  shreds  of  altered  blood,  indicating  intense  congestion  of  the 
mucous  membrane.  The  vomiting  is  attended  by  colicky  and  dragging  pains 
a]K>ut  the  navel.  These  symptoms  are  more  severe  in  their  character  when  the 
strangulation  is  acute,  than  when  it  is  passive.  They  occur  equally  in  the 
incomplete  and  the  complete  forms  of  the  disease ;  indeed,  it  not  unfrequently 
happens  that  the  hernial  tumour  may  be  so  small  as  to  have  escaped  observation, 
the  occurrence  of  the  above-mentioned  symptoms  being  the  first  indication  of 
the  probable  nature  of  the  mischief.  Hence,  it  is  well  always  to  examine  for 
liemia  when  called  to  a  patient  suddenly  seized  with  constipation,  vomiting, 
and  colicky  pains,  even  if  told  that  no  tmnour  exists. 

After  the  strangulation  has  existed  for  some  time  the  abdomen  becomes 
distended  and  tympanitic  with  much  pain  and  distress.  The  pulse  becomes 
small  and  rapid,  and  perhaps  intennittent ;  the  tongue  is  dry  and  speedily 
becomes  brown  ;  the  countenance  is  pale,  anxious  and  dragged.  The 
extremities  become  cold,  congested  and  clammy,  and  the  temperature  falls 
}jclow  normal.  When  gangrene  of  the  rupture  takes  place,  hiccup  usually 
comes  on,  with  sudden  cessation  of  pain  in  the  tumour,  and  intermittent 
pulse,  cold  sweats,  pallor,  anxiety,  rapid  sinking  of  the  \ital  powers,  usually 
with  slight  delirium  ;  and  death  speedily  occurs. 

Modificatioiui  of  Symptonui. — The  symptoms  just  described  are  those 
which  are  usually  met  with  in  strangulated  hernia.  They  may,  however,  be 
modified  in  some  important  respects. 

1 .  There  may  l^e  little  or  no  tension  in  a  strangulated  hernia,  the  tumour 
continuing  soft  and  lax  ;  this  is  especially  the  case  when  the  hernia  contains 
omentum,  and  in  congenital  hernias  when  strangulated.  It  may  occur  also  in 
the  case  of  double  hernisB  on  the  same  side,  in  consequence  of  the  outer 
sac  being  empty,  or  merely  filled  with  serum,  and  the  posterior  one  bein«: 
protruded  against  this  and  strangulated,  but  its  tension  being  masked  by 
the  lax  state  of  the  outer  one. 

2.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
most  a  little  retching  ;  at  other  times  the  patient  vomits  once  or  twice,  and 
then  there  is  no  recurrence  of  this  symptom  so  long  as  he  remains  quiet,  and 
keeps  the  stomach  empty  ;  but,  on  moving  or  taking  nourishment  of  any  kind, 
even  fluids,  it  comes  on  again,  and  thus  the  Surgeon  may  elicit  this  symptom, 
should  it  be  necessary  in  a  diagnostic  point  of  view. 

3.  Extensive  peritonitis,  with  copious  efiPiision  of  a  puriform  liquid,  may 
occur  without  any  pain,  and  with  but  little  tenderness  and  no  elevation  of 
temperature  ;  the  anxiety  of  countenance  and  sharpness  of  pulse  being  the  only 
symptoms  that  lead  to  a  suspicion  of  its  existence. 

4.  Death  may  result  from  exhaustion  consequent  on  vomiting,  without  any 
sign  of  gangrene  in  the  constricted  portion  of  intestine. 


778  IlERMA. 

Diagnosis. — The  diagnosis  of  strangulated  hemia  requires  to  be  made  firom 
the  following  conditions. 

1 .  Obstracted  Irreducible  Hernia. — In  this  there  are  no  acute  symptoms, 
and  the  rupture  will  generally  be  found  to  be  a  large  one  of  old  standing.  It 
may  become  somewhat  tense  and  swollen,  but  is  not  tender  to  the  touch,  and 
always  presents  a  certain  degree  of  impulse  on  coughing.  There  may  be 
constipation  ;  but  there  is  no  vomiting,  or,  if  there  be  any,  it  is  simply  mucous 
and  bilious,  consisting  of  the  contents  of  the  stomach.  The  speedy  restoration 
of  the  intestinal  action,  by  the  treatment  already  indicated  as  proper  in  these 
cases,  will  remove  any  doubt  as  to  the  nature  of  the  affection. 

2.  Inflamed  Irreducible  Kemia. — Here  there  are  great  tenderness  and 
pain  in  the  tumour,  with  pyrexia,  and  some  general  peritonitis,  but  there  is  no 
vomiting  ;  or,  if  the  patient  have  vomited  once  or  twice,  he  does  not  continue 
to  do  so  with  the  same  degree  of  violence,  or  in  the  same  quantity,  as  he  would 
if  it  were  the  result  of  strangulation.  Again,  the  constipation  is  not  absolute 
and  entire,  but  flatus  and  liquid  fsBces  will  usually  pass. 

3.  General  Peritonitie  coi^oined  with  Kemia. — Here  the  diagnosis 
is  often  extremely  difficult,  especially  if  the  hemia  be  an  irreducible  one.  In 
these  cases,  however,  it  may  be  observed  that  the  peritonitis  is  most  intense 
at  a  distance  from  the  sac  ;  that  there  will  be  little  or  no  vomiting,  or, 
if  there  be,  that  it  is  simply  of  mucus  and  the  contents  of  the  stomach  ;  and 
that  the  constipation  is  by  no  means  obstinate  or  insurmountable  by  ordinary 
means. 

4.  In  Bouble  Kemia,  one  tumour  may  be  strangulated  and  the  other  not. 
though  irreducible.  In  these  circumstances,  it  may  at  first  be  a  little  difficult 
to  determine  which  one  is  the  seat  of  constriction.  This,  however,  may  be 
ascertained  by  observing  greater  tension  and  tenderness  about  the  neck  of  the 
strangulated  than  of  the  unconstricted  hemia. 

5.  The  co-existence  of  Early  Pregnancy*  or  a  threatened  Mieoanriage, 
may  obscure  the  diagnosis,  the  Surgeon  possibly  being  in  doubt  whether  the 
vomiting  is  dependent  on  the  state  of  the  uteras  or  on  the  strangulation  of  the 
hemia.  Here  it  may  be  stated  generally  that  the  vomiting  of  pregnancy 
never  becomes  stercoraccous  ;  that  constipation  is  not  complete,  flatus  if  not 
fax;es  passing ;  and  that  the  local  signs  of  strangulation  are  usually  well 
marked. 

Besides  these  various  conditions  of  hemia,  which  mav  be  confounded  with 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  this  disease : 
but  these  we  shall  have  to  consider  when  speaking  of  the  special  forms  ot 
hemia. 

Treatment. — The  treatment  of  strangulated  hemia  is  one  of  the  most 
important  subjects  in  surgery.  The  object  to  be  accomplished  is  the 
removal  of  the  constriction  from  the  strangled  hemial  tumour.  Tliis  is 
effected  either  by  the  Reduction  of  its  Contents  by  Taxis  ;  or  by  the 
Division  of  the  Stricture. 

Tajds. — The  reduction  of  the  hemia  is  effected  by  the  employment  of  the 
taxis,  by  which  is  meant  the  various  manual  procedures  employed  in  putting 
the  mpture  back.  The  taxis,  when  properly  performed,  is  seldom  attended 
by  any  serious  consequences  to  the  patient.  I  have  never  seen  it  followed 
by  death  ;  and  out  of  298  cases  of  hemia  reported  by  Luke,  as  having  been 
i-educed  by  taxis  in  the  London  Hospital,  none  died.     In  the  Reports  of 
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Uui\ci'8icy  College  Hospital  one  fatal  case  is  recorded  in  which  death  from 
ulccmtiuu  and  perforation  of  the  gat  at  the  seat  of  stricture  followed  reduc- 
tion by  taxis.  It  is  not  unfreqnently  followed,  however,  by  a  rather  sharp 
attack  of  peritonitis,  which  might  probably,  in  some  instances,  prove  fatal ; 
in  one  instance,  I  have  seen  it  followed  by  very  abundant  haemorrhage  from 
the  bowel,  probably  owing  to  the  rupture  of  some  of  the  congested  vessels  of 
the  strangled  portion  of  the  gut.  In  using  the  taxis,  great  care  should  in 
all  cases  be  employed,  and  no  undue  force  should  be  had  recourse  to.  No 
j^ood  can  ever  be  effected  by  violence :  the  resistance  of  the  ring  cannot  be 
overcome  by  forcible  pressure  ;  and  a  vast  deal  of  harm  may  be  done  by 
scjueezing  against  it  the  tender  and  inflamed  gut,  causing  this  to  overlap,  and 
thus  to  be  bruised,  or  even  perhaps  torn.  The  taxis  should  not  be  prolonged 
Injyond  half  an  hour ;  if  it  be  properly  employed  for  this  time,  the  hernia,  if 
reducible,  will  probably  go  back.  If  it  be  applied,  as  it  often  and  very  im- 
properly is,  for  a  lengthened  period,  and  by  several  Surgeons  in  succession,  the 
protruded  part  becomes  ecchymosed,  irritated,  and  disposed  to  inflammation  ; 
and  the  chances  of  recovery  after  a  subsequent  operation  are  much  lessened. 
When  the  parts  are  much  inflamed,  the  taxis  should  be  employed  with  great 
caution  ;  and,  if  it  have  been  fairly  and  fully  used  by  another  Surgeon,  it  is 
better  not  to  repeat  it.  When  gangrene  has  occurred,  the  taxis  should  never 
l)c  employed  ;  as  the  putting  back  of  the  mortified  gut  into  the  abdomen  would 
be  followed  by  extravasation  of  faeces  and  fatal  peritonitis. 

In  using  the  taxis,  it  should  be  borne  in  mind  that  there  are  two  obstacles 
to  overcome ;  the  resistance  of  the  parts  around  the  ring,  and  the  bulk  of  the 
tumoiu*.  The  first  may  be  somewhat  lessened  by  relaxing  the  abdominal 
muscles,  and  consequently  diminishing  the  tension  exercised  upon  the  tendinous 
apertiu^s  and  foacice  of  the  groin.  In  order  to  effect  this,  the  patient  should 
lie  placed  in  a  proper  position,  the  body  being  bent  fomards,  the  thigh  ad- 
ducted,  and  semi-flexed  upon  the  abdomen ;  the  Surgeon  may  then,  by  employ- 
ing steady  pressure  on  the  tumour,  endeavour  to  squeeze  out  some  of  the  flatus 
from  the  strangled  portion  of  intestine,  and  thus  to  effect  its  reduction.  In 
doing  this,  the  neck  of  the  sac  should  be  steadied  by  the  fingers  of  the  left 
hand  ;  whilst,  with  the  right  spread  over  the  tumour,  the  Surgeon  endeavours 
to  push  it  backwards,  using  a  kind  of  kneading  motion,  and  sometimes  in  the 
first  instance  drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the 
neck  oi  the  sac.  The  direction  of  the  pressure  is  important ;  it  should  always 
be  in  the  line  of  the  descent  of  the  tumour.  These  means  may  be  employed 
as  soon  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily  carrying  on 
the  taxis  for  a  few  minutes,  he  will  perhaps  hear  and  feel  a  gurgling  in  the 
tumour,  which  will  be  followed  by  its  immediate  reduction.  If  the  patient  l)e 
thin,  and  the  outline  of  the  aperture  through  which  the  hernia  escapes  toler- 
ably defined,  the  protrusion  may  be  reduced,  after  feilure  of  the  taxis  in  tho 
ordinary  t\*ay,  by  passing  the  tip  of  the  finger  or  the  nail  under  the  edge  of 
the  ring,  and  pulling  this  firmly  and  forcibly  on  one  side,  so  as  to  steady  and 
at  the  same  time  dilate  it,  pressure  being  kept  up  on  the  tumour  with  the  other 
liand.  This  manoeuvre  can  l^e  practised  with  more  facility  and  success  in 
femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening  is  sharply 
defined,  but  may  also  successfully  be  had  recourse  to  in  inguinal  and  umbilical 
protrusions.  In  some  (;ases  reduction  appears  to  have  been  facilitated  by 
placing  the  |>atient  on  his  head  and  shoulders,  and  raising  the  body  in  tho 
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vertical  position  whilst  the  taxis  was  being  employed.  Should,  however,  reduc- 
tion not  ensue,  it  will  be  desirable  to  have  recourse  at  once  to  further  means, 
the  object  of  which  is,  by  relaxing  the  muscles  and  lessening  the  bulk  of  the 
tumour,  to  enable  the  hernia  to  be  reduced. 

Aiudliaxy  Xeasnres. — ^The  means  to  be  employed  must  be  modified  ac- 
cording to  the  condition  of  the  strangulation,  whether  it  be  of  the  active  or  of 
the  passive  kind.  If  it  be  acute,  the  patient  may  be  put  into  a  hot  bath,  whcrt* 
he  may  remain  for  twenty  minutes  or  half  an  hour,  or  until  he  feels  faint ;  and, 
whilst  he  is  in  the  bath  in  this  condition,  the  taxis  should  be  employed.  If  it 
do  not  succeed,  he  should  be  taken  out,  wrapped  up  in  blankets,  and  be  put 
fully  under  the  influence  of  an  anassthetic.  Ether  is  at  the  present  time 
usually  given,  but  in  some  cases  it  fails  to  produce  perfect  muscular  relaxation, 
and  chloroform  may  then  be  substituted.  When  the  patient  is  fully  anses- 
thetized,  taxis  may  be  tried  once  again.  Should  it  still  fail,  operation  must 
be  immediately  proceeded  with.  No  good  can  possibly  come  of  delay  in  thesit 
cases,  and  repeated  attempts  at  taxis  should  be  carefully  avoided.  If  tlie 
hernia  do  not  admit  of  reduction  in  the  early  stage  of  the  strangulation,  it  will 
necessarily  be  much  less  likely  to  do  so  when  the  parts,  squeezed  and  bmised 
much  by  manipulation,  will  have  had  their  congested  condition  greatly  increased. 

When  the  strangulation  is  of  a  passive  character,  super^'ening  gradually  in 
an  old  hernia,  especially  of  inguinal  or  umbilical,  and  occurring  in  feeble  or 
elderly  people,  other  measures  may,  in  exceptional  cases,  be  adopted  with  the 
view  of  lessening  the  bulk  of  the  tumour  ;  which,  rather  than  the  tension  t>f 
the  parts,  offers  the  chief  object  to  reduction.  In  such  cireumstances,  especi- 
ally when  the  tumour  is  large  and  not  very  tense,  it  is  well  to  dispense  with  the 
hot-bath,  which  has  sometimes  a  tendency  to  increase  any  congestion  that  may 
already  exist  in  the  hernia  ;  I  have  in  more  than  one  case  seen  a  strangulated 
rupture  enlarge  considerably  after  the  employment  of  the  bath.  In  such 
cases,  more  time  may  safely  be  spent  in  attempts  at  reduction  than  in  very 
acutely  strangulated  hernias.  It  is  a  useful  practice  to  commence  the  treat- 
ment by  the  administration  of  a  large  enema  ;  which,  by  emptying  the  lower 
bowel,  will  alter  the  relations  of  the  abdominal  contents,  and  may  materially 
fiEicihtate  the  reduction  of  the  tumour.  The  best  enema  is  one  of  gmel  and 
castor-oil,  with  some  spirits  of  turpentine  added  to  it ;  it  should  be  injectc-d 
through  a  full-sized  tube,  passed  high  up  into  the  gut,  and  with  a  raodcmtt 
degree  of  force.  In  administering  it,  care  must  be  taken  that  no  injury  lie 
done  to  the  boweL  It  would  scarcely  be  necessary  to  give  such  a  caation  as 
this,  were  it  not  that  I  was  summoned,  some  years  ago,  by  two  very  excellent 
practitioners,  to  see  a  woman  with  strangulated  femoral  hernia,  to  whom  aii 
enema  of  about  two  quarts  of  tepid  water  had  been  administered ;  and  aa  thi> 
had  not  returned,  and  did  not  appear  to  have  gone  up  the  bowel,  they  sus- 
pected that  it  must  have  passed  out  of  the  rectum  into  the  surrounding  areolar 
tissue.  As  the  patient,  however,  did  not  seem  to  be  suffering  from  this  caust\ 
and  as  the  symptoms  of  strangulation  were  urgent,  I  operated  on  the  hernia. 
Death  suddenly  occurred,  apparently  from  exhaustion,  in  about  eight  hours ; 
and,  on  examining  the  body,  it  was  found  that  the  rectum  had  been  perforated, 
and  the  fluid  injected  into  the  meso-rectum,  separating  the  got  from  tlio 
sacrum,  whence  it  had  extended  into  the  general  subperitoneal  areolar  Ussae. 
which  contained  a  quantity  of  the  liquid  ;  some  of  the  water  appeared  to  have 
entered  the  peritoneal  cavity  also. 
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In  the  large  heruiae  of  old  people,  more  particularly  the  umbilical,  in  which 
there  is  a  good  deal  of  flatus,  after  the  enema  has  been  administered,  a  bladder 
of  ice  may  be  applied  for  tliree  or  four  hours  with  excellent  effect.  Chloroform 
may  then  be  given,  and  the  taxis  employed  under  its  influence.  Of  late  years, 
indeed,  I  have  been  in  most  cases  in  the  habit  of  trusting  almost  solely  to 
chloroform  as  a  relaxing  agent,  and  have  often  dispensed  with  the  use  of  even 
the  warm  bath.  If,  however,  this  can  be  conveniently  used  without  too  much 
delay,  it  should  be  employed.  After  this,  I  put  the  patient  at  once  under 
chloroform,  and  then  try  taxis  for  a  period  not  exceeding  half  an  hour ; 
if  this  fail,  the  operation  should  be  done  without  making  any  forther  attempts 
at  reduction,  which  are  not  only  useless,  but  injurious  by  bruising  the  pro- 
truded parts. 

After  taxis  has  Ixjen  fairly  employed  for  a  sufficient  time,  and  has  not 
succeeded  in  reducing  the  hernia,  the  operation  must  be  proceeded  with. 
There  are  few  Surgeons  who  will  not  at  once  acknowledge  the  truth 
of  the  remark  of  the  late  Hey  of  Leeds — that  he  had  often  regretted 
performing  this  operation  too  late,  but  never  having  done  it  too  early. 
It  is  tnie  that  cases  are  occasionally  recorded,  in  which  after  four  or  five 
(lays  of  treatment  the  hernia  has  gone  up  ;  but  it  is  very  rare  to  meet  with 
such  cases  in  practice  ;  and,  in  all  probability,  in  delaying  the  operation  in  the 
hope  of  finding  one  such  case,  the  lives  of  dozens  of  patients  would  be  sacri* 
ficed.  Luke  has  shown,  as  the  result  of  the  experience  at  the  London  Hospital, 
that  the  ratio  of  mortality  increases  greatly  in  proportion  to  the  length  of  time 
during  which  the  strangulation  is  allowed  to  continue.  Of  69  cases  of  strangu- 
lated hernia  openited  upon  within  the  first  48  hours  of  strangulation,  12  died, 
or  1  in  5*7 ;  whilst  of  88  cases  operated  on  after  more  than  48  hours  had 
elapsed,  15  died,  or  1  in  2*5.  Indeed,  one  chief  reason  of  the  greater  mortality 
from  operations  for  hernia  in  hospital  than  in  private  practice,  probably  arises 
from  the  fact  that  much  valuable  time  is  frequently  consumed  before. assistance 
is  H(»ught,  or  in  fniitless  efforts  to  reduce  the  swelling  before  the  patient's 
admission.  Xot  only  is  time  lost  in  this  way,  but  the  lK)wel  is  often  bruised 
and  injuriously  squeezed,  so  that  the  inflammation  already  existing  in  it  is 
(•onsiderably  inci'eascd.  Moreover,  at  the  present  time  the  improved  methods 
of  treating  wounds,  especially  those  impUcating  the  jKntonemn,  have  so  &r 
diminished  the  dangers  of  the  operation  that  the  great  reason  for  hesitation 
iias  been  removed.  The  mortality  in  operations  for  strangulated  hernia  per- 
formed within  twenty-four  hours  of  the  descent  of  the  gut,  with  antiseptic 
precautions,  or  even  with  common  attention  to  cleanliness,  is  so  snuill,  that  it 
inav  l)e  said  to  be  almost  inconsiderable. 

P«rsist6no«  of  Symptoms  after  Reduction. — ^After  the  reduction  of  the 
hernia,  the  symptoms  of  strangulation  may  continue  unabated.  This  unto- 
ward occurrence  may  arise  from  ^sq  distinct  conditions  :  1.  The  hernia  may 
have  l»e<'n  reduced  in  mass  (TiV/z^p.  810,  Vol.  II.)  2.  An  internal  strangn- 
hition  has  existed  within  the  sno,  the  taxis  having  overcome  the  external 
stricture,  but  failing  to  influence  that  within.  3.  The  gut  may  have  been 
so  8i»verely  nipped  or  stmngulated  for  so  long  a  time,  that  as  soon  as  the  con- 
striction of  the  vessels  is  relieved,  the  plienomena  of  acute  inflammation 
manifest  themselves,  with  comjilete  arrest  of  i>erist4iltic  movement.  This 
condition,  as  before  stated,  may  end  in  gjuigrene.  4.  The  sac  may  l»e  of  an 
hour-glass  shape,  lying  partly  within  the  abdomen  and  partly  outside,  and  in 
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the  apparent  reduction  the  gut  may  have  been  merely  squeezed  from  the  outer 
jvart  of  the  sac  into  that  lying  within  the  cavity  of  the  abdomen.  Ti.  A 
second  hernia  may  exist  in  a  state  of  strangulation,  which  has  escapc'<l 
detection. 

The  diagnosis  of  these  several  conditions  may  possibly  be  made  by  atten- 
tion to  the  following  circumstances.  In  the  reduction  in  ma^s  the  tnmonr 
has  slipped  up  without  any  gurgle  ;  the  canal  is  veiy  open,  and  no  trace  of  ear 
(^an  be  felt  in  it,  but  a  rounded  tumour,  possibly  at  the  upper  part,  on  con.i^'hinjr. 
In  the  case  of  internal  adhesiona  there  will  have  been  no  gurgling,  bnt  tiM 
canal  is  still  filled  by  the  sac  ;  the  abdominal  apertures  are  not  pretematuraliy 
patent  and  distinct.  In  the  case  of  extreme  nipping  and  consequent  inflamma- 
tion and  paralysis  of  a  portion  of  the  gut,  gurgling  will  have  been  felt  ami 
heard  in  eflFecting  the  taxis,  which  does  not  happen  in  either  of  the  other  con- 
ditions, and  the  symptoms  of  intestinal  obstruction  will  not  be  quite  compleU-. 
The  vomiting  will  lose  its  stercoraceous  character,  and  probably  some  flatus 
will  pass.  An  hour-glass  sac  is  met  with  only  in  old  inguinal  hernia,  and 
appears  to  arise  from  a  partial  reduction  in  mass.  Four  cases  of  this  kind 
have  occurred  in  University  College  Hospital  in  the  last  twelve  years.  In 
each  apparent  reduction  was  easily  effected,  with  slight  gurgling.  The 
protrusion  readily  re-appeared,  and  was  easOy  put  back  again.  The  nature  of 
the  case  waa  recognized  only  after  operation  performed  for  persistence  of 
symptoms  in  three  cases,  and  after  death  in  the  fourth.  In  the  case  of  tht* 
cO'Sxistence  of  a  second  hernia  in  a  state  of  strangulation,  the  cause  of  th«' 
continuance  of  the  symptoms  may  be  ascertained  by  careful  examination  of 
the  abdominal  walls.  It  is  especially  the  co-existence  of  a  small  fenionl 
nith  a  large  umbilical  or  inguinal  hernia  that  is  apt  to  be  overlooked.  Thi*' 
I  have  seen  happen  in  a  very  fat  person.  A  man  was  admitted  into  ITniversity 
College  Hospital  with  strangulated  inguinal  heniia.  It  was  reduced  by  tht 
house-surgeon,  but  the  symptoms  peraisted,  and  the  patient  died  unrelieved, 
there  being  no  indication  for  operation.  After  death  a  very  small  pie<»e,  half 
a  knuckle,  of  intestine  was  found  strangulated  in  the  cniral  canal  of  the  same 
side.  The  patient  being  extremely  fat,  this  strangulation  was  not  detected, 
and  could  not  be  recognized  during  life.  The  folds  of  the  groin  should  im 
very  careftiUy  examined  in  all  these  cases. 

The  Treatment  of  these  different  conditions  is  fiill  of  difficulty  and  «•: 
anxiety  to  the  Surgeon.  As  a  general  rule,  I  think  that  the  proper  practice  in 
all  cases  when  the  symptoms  of  strangulation,  especially  stercoraceous  vomitin^r. 
continue  unrelieved  and  undiminished  in  severity  for  some  hours  after  the  ap- 
parent reduction  of  the  hernia,  is  to  cut  down  upon  the  canal,  expose  the  sac. 
and,  if  that  be  found  still  strictured,  divide  the  constriction  in  the  way  whirl' 
will  shortly  be  described.  Should  the  hernia  not  have  been  reduced  **  in  massr 
it  might  possibly  be  foimd  that  a  small  knuckle  of  intestine  is  still  grip]>ed  at 
the  inner  and  deeper  ring  ;  but  should  that  not  be  the  case,  it  will,  I  thiuk,  1» 
safer  not  to  push  any  exploration  into  the  abdominal  cavity  with  the  view  I'f 
discovering  the  possible  existence  of  unrelieved  internal  strangulation,  tlx' 
presence  of  which  would  be  highly  problematical,  and,  if  existing,  conlti 
scarcely  admit  of  discovery.  The  safer  and  wiser  plan  under  such  circani- 
fitances  appeare  to  be,  to  leave  the  wound  open,  with  a  light  dressing  over  it, 
and  to  give  the  patient  the  chance  of  the  formation  of  an  artificial  anus  on  tin* 
sloughing  of  the  strangulated  or  badly  nipped  knuckle  of  intestine ;  a  rwnilt 
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that  I  have  more  than  once  witnessed  about  the  fourth  or  fifth  day,  the  patient 
ultimately  recovering. 

In  some  cases,  where  the  nipping  of  the  strangulated  intestine  has  been  severe, 
yet  not  sufficient  to  arrest  permanently  the  peristaltic  action  or  to  destroy  its 
vitality,  constipation  and  retching,  Avith  nausea,  may  continue;  and  the 
tumour,  if  the  hernia  have  been  small  and  deeply  seated  (more  particularly  if 
femoral),  may  continue  to  be  felt,  though  less  tense  than  before ;  consisting 
simply  of  the  thickened  and  inflamed  sac,  with  serous  fluid  in  it.  In  these 
circumstances^  we  must  be  careful  not  to  operate.  I  have,  on  two  or  three 
oocasions,  seen  an  empty  sac  operated  on  to  the  annoyance  of  the  Surgeon  and 
clanger  of  the  patient.  The  mistake  may  be  avoided  by  observing  that  the 
symptoms  gradually  lessen  in  severity  by  waiting,  and  that  the  tympanitis 
subsides,  the  abdomen  becoming  flat  and  supple. 

The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
continue  after  a  strangulated  portion  of  intestine  has  been  reduced,  is  very 
considerable.  In  a  case  of  strangulated  femoral  hernia  which  was  some  time 
1^0  under  my  care,  reduction  was  effected,  but,  strangulation  recurring  at  the 
end  of  twelve  days,  an  operation  became  necessary  ;  this  was  performed,  and 
the  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  the  first 
strangulation.  On  examination,  the  small  intestine  was  found  congested  in 
two  distinct  portions,  each  of  which  was  about  eight  inches  in  length ;  several 
feet  of  healthy  gut  intervening  between  them.  One  of  tliese  congested  por- 
tions lay  opposite  the  wound,  and  was  evidently  the  intestine  that  was  last 
strangulated.  The  other  was  altogether  away  from  the  seat  of  operation,  but 
was  equally  darkly  congested,  being  almost  of  a  black  colour,  and  was  clearly 
that  portion  which  had  been  constricted  some  time  previously ;  and  which, 
although  twenty  days  had  elapsed,  had  not  as  yet  recovered  itself.  When  a 
second  strangulated  hernia  exists  it,  of  course,  must  either  be  reduced  by  the 
taxis,  or  the  operation  practised  on  it. 

OFSBATION    FOR    BTRANaXTULTXD    HERNIA. 

All  operations  for  hernia  should  be  performed  with  efficient  antiseptic 
precautions.  The  Surgeon  and  his  assistants  must  first  carefully  clean  their 
hands  (p.  247,  Vol.  I.),  and  the  sponges  and  instruments  must  be  disinfected 
as  already  described  (p.  37,  Vol.  I.).  The  skin  of  the  patient  for  some 
distance  around  the  seat  of  the  incision  must  be  also  cleaned  and  disinfected. 
The  carbolic  spray,  if  at  hand,  may  be  used,  as  experience  has  abundantly 
proved  that  in  an  operation  for  hernia  it  never  does  any  harm,  and  in  the 
opinion  of  many  excellent  Surgeons  it  is  an  additional  security  against  septic 
peritonitis  ;  especially  as  in  operations  for  hernia  it  is  impossible  to  clean  out 
the  cavity  should  any  blood  or  fluid  from  the  sac  find  admission  to  it.  If  the 
spray  be  not  at  hand,  the  wound  may  be  occasionally  irrigated  with  a  carbolic 
lotion  (1  in  40),  or  other  antiseptic  solution,  care  being  taken  that  the  fluid 
docs  not  pass  into  the  peritoneal  cavity ;  a  basin  of  carbolic  acid  lotion  should 
lie  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  introducing 
the  finger  into  the  abdominal  cavity.  Should  a  coil  of  intestine  be  unavoidably 
exposed  for  any  length  of  time,  it  may  be  covered  with  a  piece  of  linen  nn^ 
fujaked  in  a  warm  1  in  40  solution  of  carbolic  acid.  If  the  patient  be  much 
(•<  Elapsed,  the  extremities  must  be  covered  with  warm  blankets,  nnd  no  mtfra 
of  the  body  exposed  than  is  necessary. 
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The  oiieration  for  strangulated  hernia  may  be  performed  in  two  ways :  eitbtr 
by  opening  the  sac,  exposing  its  contents,  and  diridinc;  the  stricture,  whereTer 
it  is  situated, /rom  within  ;  or  it  may  be  done  by  dividing  the  strictm«  outsiilr. 
without  opening  the  sac.  In  either  case  the  great  object  of  the  operation,  tlic 
division  of  the  stricture  by  the  knife,  is  the  same  ;  bnt  the  mode  in  which  it  is 
effected  ifi  dififerent.  We  shall  first  describe  the  operation  in  which  the  sac  is 
opened  ;  afterwards  that  in  which  it  is  not ;  and  then  briefly  compare  the  twn 
procedures. 

Operation  is  which  the  Sac  is  opened. — Ezpomixa  of  tha  Sac. — Thi- 
patient  having  been  brought  to  the  edge  of  the  bed,  or  placed  on  a  table  of 
convenient  height,  the  bladder  is  emptied,  and  the  parts  that  are  the  seat  of 
operation  are  shaved.  The  dissection  of  the  hernial  covenngs  in  layem 
anatomically  arranged,  is  never  done  at  an  operation.  The  Surgeon  dissects. 
or  rather  cuts,  down  to  the  sac,  then  turns  aside  the  coverings  as  a,  whole,  and 
divides  the  stricture.    He  proceeds  as  follows :  An  incision  of  sufficient  lengili 


is  made  over  the  neck  of  the  sac  ;  this  may  be  best  done  by  pinching  up  a 
fold  of  skin,  pushing  the  scalpel  through  its  base  with  the  back  of  the  insim- 
mcut  turned  towards  the  hernia,  and  theu  cutting  upwards  (Fig,  rwi).  A 
linear  incision  is  thus  made,  which  may  be  estended  at  cither  end  if  neceffiaiy : 
the  dissection  is  then  carried  tiirough  the  superficial  fascia  and  fat  with  tin 
Hcalj>el  and  forcc[«.  If  any  small  ai'tcry  s|)out  freely,  it  lind  better  l>e  tied  at  onw. 
Ic8t  the  bleeding  obstnict  the  view  of  the  part  in  the  subsequent  atepa  of  th*' 
operation.  As  the  Surgeon  approaches  the  sac,  more  caution  is  requiniL 
particularly  if  the  subserous  areolar  tissue  be  dense,  opaque,  and  laminated. 
The  Surgeon  must  pinch  this  up  with  the  forcc])s,  make  a  small  incision  intf 
it,  introduce  a  director,  and  lay  it  open  upon  this,  or  on  the  finger  (Fig.  787  j. 
if  it  be  thin  and  not  opaque,  so  ns  to  admit  a  view  of  the  subjacent  parts,  hr 
may  dissect  it  through  with  the  unsupported  hand.  In  thia  way  he  proo.'cde 
until  the  sac  is  reached,  which  is  usually  knon-n  by  iw  rounded  and  Uaat 
appearance,  its  filamentous  character,  and  by  the  nrliorescent  arrangement  of 
veasels  upon  its  surfaci'.  In  Bonie  cuscs  tiie  Surgeon  thinks  that  he  hat 
reached  the  sac,  when  in  reality  he  has  ouly  come  upon  a  deep  layer  of  oim- 
dcnscd  areolar  tissue  in  cliise  contact  witli  it ;  here  the  absence  of  all  appcw- 
nnce  of  vessels,  the  dull  and  opaque  character  of  the  tissue  and  itc  more  solid 
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feel,  together  with  the  absence  of  the  peculiar  tension  that  is  characteristic  of 
the  sac,  wUl  enable  him  to  recognis&e  the  real  state  of  things.  In  other  cases, 
it  may  happen  that  the  sac  is  so  thin,  and  the  superficial  structures  are  so  little 
condensed,  that  the  Surgeon  lays  it  open  in  the  earlier  incisions  before  he 
thinks  he  has  reached  it.  In  these  circumstances  a  portion  of  the  intestine 
protruding  might  be  mistaken  for  the  sac.  This  dangerous  error  may  be 
avoided  by  observing  the  peculiarly  smooth  and  highly  polished  appearance 
presented  by  the  dark  and  congested  gut,  the  absence  of  arborescent  vessels,  and 
the  non-existence  of  any  adhesions  between  its  deeper  portions  and  the  tissues 
upon  which  it  lies.  If  the  sac  be  prematurely  opened,  the  escape  of  fluid  will 
indicate  this  ;  and  if  omentum  protrude,  the  granular  appearance  and  peculiar 
feel  of  this  tissue  will  at  once  cause  its  recognition. 

Opening  the  Sac. — The  sac,  having  been  exposed,  must  be  carefully 
opened  ;  this  should  be  done  towards  its  anterior  aspect ;  and,  if  it  be  a  small 
one,  at  its  lower  part.  It  may  best  be  done,  if  the  sac  be  not  very  tense,  by 
seizing  a  portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no 
intestine  is  included  ;  a  small  portion  of  it  is  then  pinched  up  by  the  forceps, 
and  an  opening  is  made  into  it  by  cutting  upon  their  points  with  the  edge  of 
the  scalpel  laid  horizontally.  If  the  sac  be  very  tense,  it  cannot  be  pinched  up 
in  this  way,  and  then  it  may  best  be  opened  by  introducing  the  point  of  a  fine 
hook  very  cautiously  into  its  substance,  raising  up  a  portion  of  it  in  this  way, 
and  then  making  an  aperture  into  it.  There  is  little  risk  of  wounding  the  gut 
in  doing  this ;  for  the  tension  of  the  sac  arises  from  the  effusion  of  fluid 
into  it,  which  will  be  interposed  between  it  and  the  gut.  In  these  cases,  the 
fluid  sometimes  squirts  out  in  a  full  jet,  and  occasionally  in  a  very  considerable 
quantity.  I  have  seen  at  least  a  pint  of  slightly  bloody  serum  escape  on  open- 
ing the  sac  of  an  old  inguinal  hernia  which  had  become  strangulated.  Most 
frequently,  however,  there  is  not  more  than  from  half  an  ounce  to  an  ounce  ;  and 
sometimes  the  quantity  is  considerably  less  than  this.  Sir  James  Paget  very 
wisely  attaches  great  importance  to  the  character  and  appearance  of  the  fluid  in 
a  hernial  sac ;  if  this  fluid  be  clear  and  transparent,  of  a  yellow  tint  like  serum, 


Fig.  788.— Brcwd  and  iuutow  Director  on  which  the  Sac  may  be  divided, 

it  is  a  good  sign,  as  probably  no  great  amount  of  congestion  has  taken  place. 
If  i«ddened  by  extravasation  of  blood,  it  is  an  evidence  of  increased  congestion ; 
and  the  deeper  the  discoloration,  the  browner,  the  more  muddy  the  fluid,  the 
greater  probaUy  has  been  the  change  induced  in  the  strangled  parts  by  the 
congestion  or  inflammation  resulting  from  the  stricture.  In  some  instances 
scarcely  any  fluid  exists  ;  and  then  it  becomes  necessary  to  proceed  with  extreme 
caution  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 
inner  wall.  In  such  cases  as  these  the  sac  is  not  unfrequently  sufficiently 
translucent  to  enable  the  Surgeon  to  see  its  contents  through  it :  and  he 
should  then  open  it  opposite  to  the  omentum,  or  to  any  small  mass  of  fat 
which  he  may  observe  shining  through  it.  The  opning,  when  once  made 
into  the  sac,  may  be  extended  by  the  introduction  of  a  broad  director 
(Fig.  788),  upon  which  it  is  to  be  slit  up  to  a  sufficient  extent  to  allow  the 
examination  of  its  contents. 

VOL.  II.  '  ■ 
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Bivisioii  of  tlL«  Stricture. — The  next  point  in  the  operation  is  the  diyision 
of  the  stricture  ;  and  this  requires  considerable  care,  lest  injury  be  done  to  the 
neighbouring  parts  of  importance,  or  the  gut  be  wounded.  Vessels  and 
structures  in  the  vicinity  of  the  stricture  are  avoided  by  dividing  it  in  a  proper 


Fig.  789.— Henila-knife. 


direction,  in  accordance  with  ordinary  anatomical  considerations,  which  will  l« 
described  when  we  come  to  speak  of  the  special  forms  of  rupture.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  underneath  it,  and  divid- 
ing the  constriction  by  means  of  a  hernia-knife,  having  a  very  limited  cuttin? 
edge  (Fig.  789).  If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be 
in  considerable  danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
which  lies  beneath  the  stricture  ;  or  the  tense  gut,  curling  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents 
are  prevented  by  using  the  finger  as  a  director,  and  slipping  the  hernia-knife 
(which  should  not  have  quite  so  long  a  probe-point  as  those  usually  made) 

along  the  palmar  surface  of  the 
finger,  upon  its  flat  side  (as  re- 
presented in  Fig.  790):  the  finger 
serves  to  keep  the  bowel  out  of 
the  way,  and  detects  any  pt^^ 
that  may  be  interposed  between 
the  edge  of  the  knife  and  the 
stricture. 

During  the  division  of  the 
stricture,  the  protruding  portions 
of  intestine  must  be  protected 
from  the  knife.  The  operator  may  spread  his  left  hand  over  them  in  snoh 
a  way  that  they  cannot  be  touched  by  the  edge  of  the  instrument :  or  thej 
may  be  protect^  by  an  attentive  and  careM  assistant. 

In  some  cases  the  stricture  is  so  tight  that  it  is  at  first  almost  imposBiMe 
to  get  the  edge  of  the  nail  underneath  it.  The  Surgeon  will,  however,  gene- 
rally succeed  in  doing  so,  by  directing  his  assistant  to  draw  down  the  ooil  of 
intestine,  so  as  to  loosen  it,  as  it  were,  from  underneath  the  stricture ;  be  will 
then  usually  succeed  in  passing  his  finger  up  in  the  middle  of  the  coil,  where 
the  mesenteiy  lies.  So  soon  as  the  blunt  end  of  the  hernia-knife  has  btH.'° 
passed  under  the  stricture,  ita  sharp  edge  must  be  turned  up,  and  the  con- 
striction dinded  in  a  proper  direction,  to  a  very  limited  extent,  from  ^^ 
eighth  to  a  quarter  of  an  inch. 

Bednotioiu — The  intestine  and  omentum,  having  been  examined,  mnst  t< 
dealt  with  according  to  the  condition  in  which  they  are  found ;  as  will  1« 
described  at  pp.  790—793,  Vol.  II.  If  these  structures  be  sufficiently  healthy 
to  admit  of  reduction,  the  intestine  should  first  of  all  be  replaced.    This  mu?t 


Fig.  790.— Mode  of  using  the  Hernia-knife. 
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be  done  by  pushing  it  back  with  as  much  gentleness  as  possible,  and  chiefly 
by  using  the  index-fingers.  When  it  has  slipped  up  into  the  abdomen,  the 
omentum  must  be  returned  in  the  same  way.  In  reducing  the  hernial  pro- 
trusion, after  the  sac  has  been  laid  open,  care  should  be  taken  that  the  margins 
of  this  are  firmly  held  down  by  means  of  a  pair  of  forceps  ;  lest  it,  together 
with  its  contents,  be  returned  e^i  masse,  the  stricture  being  undivided.  After 
reduction,  the  Surgeon  should  pass  his  finger  up  into  the  canal  through  which 
the  hernia  has  descended,  and  feel  that  all  is  clear. 

Treatment  of  the  Sac. — There  is  no  necessity  to  close  the  opening  in  the 
sac  by  sutures.  It  unites  readily  under  the  pressure  of  the  dressing.  If  the 
patient  be  young  and  healthy,  and  not  too  exhausted  by  previous  vomiting, 
the  operation  may  be  completed  by  ligature  of  the  neck  of  the  sac  with  strong 
carbolized  catgut  or  silk,  removal  of  the  body  of  the  sac  and  (in  an  inguinal  or 
umbilical  hernia)  suture  of  the  abdominal  opening.  Further  experience  is 
required  before  it  can  be  definitely  stated  how  much  this  proceeding  adds  to 
the  danger  of  the  operation.  Those  who  have  adopted  it  speak  highly  of  it 
and  advise  it  in  all  cases  in  which  no  exceptional  circumstances  render  it 
inadmissible.  It  should  never  be  undertaken  except  in  conjunction  with 
efficient  antiseptic  treatment  during  and  after  the  operation. 

Treatment  of  the  Wound. — ^After  the  operation  is  completed,  whether 
the  sac  be  removed  or  not,  the  wound  must  be  brought  together  with  sutures 
and  a  small  drainage-tube  inserted  at  the  lower  angle ;  it  is  then  dressed, 
on  ordinary  principles,  with  some  form  of  antiseptic  dressing.  Carbolic  gauze, 
iodofoiTO-wool,  salicylic  wool,  or  any  other  efficient  antiseptic  material  may  be 
used.  It  must  surround  the  wound  for  some  distance,  and  a  pad  of  the 
dressing  should  be  placed  over  the  abdominal  opening  to  prevent  the  pro- 
trusion of  the  hernia  during  a  fit  of  coughing  or  a  muscular  efibrt.  The 
dressing  must  be  secured  by  a  bandage,  over  which  a  single  turn  of  elastic 
webbing  may  be  applied,  passing  over  the  abdominal  opening  to  act  as  a  truss. 
Care  must  be  taken,  that  although  the  dressing  is  firmly  applied  undue  pressure 
is  not  exerted,  lest  it  interfere  with  drainage  and  prevent  the  union  of  the 
wound.  This  is  particularly  necessary  if  carbolic  gauze  be  used,  as  the  pad  is 
apt  to  cake  into  a  solid  mass,  especially  if  the  material  be  not  of  the  best 
quality.  In  the  absence  of  other  dressings  a  pad  of  lint  soaked  in  carbolic 
oil  (1  in  10),  or  simple  dry  lint  or  cotton  wool  may  be  used.  Water  dressing 
should  always  be  avoided.  In  most  cases  the  wound  heals  by  the  first  inten- 
tion. Should  suppuration  occur  the  stitches  must  be  removed  and  a  light 
antiseptic  dressing  be  applied,  lest  the  pus,  not  finding  a  ready  outlet,  may 
either  be  diffused  between  the  muscular  planes  of  the  abdominal  wall, 
occasioning  sloughing  or  the  formation  of  an  abscess,  or,  return  into  the 
peritoneal  cavity,  exciting  inflammation  of  it, — a  result  which  I  have  more  than 
once  seen  occur. 

After-Treatment. — The  patient  should  be  kept  quiet  in  IxmI  ;  a  dry  hot 
flannel  laid  over  the  abdomen,  and  the  leg  on  the  aflccted  side  bent  over  a 
piUow.  Prom  30  to  4utii.  of  laudanum  may  then  be  given,  or  1  to  J  gr.  of 
morphia  hypodermically.  If  the  strangulation  has  been  of  very  short  dura- 
tion— under  24  hours — and  the  gut  but  little  congested,  the  patient  may  be  left 
without  further  medical  treatment  until  the  bowels  act  by  themselves,  unless 
this  be  delayed  for  three  or  four  days,  when  a  caster-oil  and  gruel  enema  may 
be  given.     In  all  cases  in  which  the  strangulation  was  of  longer  duration  and 
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the  apparent  reduction  the  gut  may  have  been  merely  squeezed  from  the  outer 
])art  of  the  sac  into  that  lying  within  the  cavity  of  the  abdomen.  5.  A 
second  hernia  may  exist  in  a  state  of  strangulation,  which  has  escaped 
detection. 

The  diagnosis  of  these  several  conditions  may  possibly  be  made  by  atten- 
tion to  the  following  circumstances.  In  the  reduciion  m  majts  the  tumour 
lias  slipped  up  without  any  gurgle  ;  the  canal  is  very  open,  and  no  trace  of  saj* 
c^an  be  felt  in  it,  but  a  rounded  tumour,  possibly  at  the  upper  part,  on  cou;xhinir. 
In  the  case  of  internal  adhesions  there  will  have  been  no  gui^ling,  bat  th<' 
canal  is  still  filled  by  the  sac  ;  the  abdominal  apertures  are  not  pretematnmlly 
patent  and  distinct.  In  the  case  of  exiretne  nipping  and  consequent  infiamma- 
tion  and  paralysis  of  a  portion  of  the  gut,  gurgling  ^vill  have  been  felt  ami 
heard  in  eflFecting  the  taxis,  which  does  not  happen  in  leither  of  the  otho*  con- 
ilitions,  and  the  symptoms  of  intestinal  obstruction  will  not  be  quite  compieto. 
The  vomiting  will  lose  its  stercoraceous  character,  and  probably  some  flatn? 
will  pass.  An  haur-glass  sac  is  met  with  only  in  old  inguinal  hernia,  and 
appears  to  arise  from  a  partial  reduction  in  mass.  Four  cases  of  this  kind 
have  occurred  in  University  College  Hospital  in  the  last  twelve  years.  In 
each  apparent  reduction  was  easily  effected,  with  slight  gurgling.  The 
protrusion  readily  re-appeared,  and  was  easily  put  back  again.  The  nature  of 
the  case  was  recognized  only  after  operation  performed  for  persistence  "f 
symptoms  in  three  cases,  and  after  death  in  the  fourth.  In  the  case  of  tbi 
co-existence  of  a  second  hernia  in  a  state  of  strangulation,  the  cause  of  the 
continuance  of  the  symptoms  may  be  ascertained  by  careful  examinatioQ  «>f 
the  abdominal  walls.  It  is  especially  the  co-existence  of  a  small  feinonii 
mth  a  large  umbilical  or  inguinal  hernia  that  is  apt  to  be  overlooked.  Thi?' 
I  have  seen  happen  in  a  very  fat  person.  A  man  was  admitted  into  tTniveroty 
College  Hospital  with  strangulated  inguinal  heniia.  It  was  reduced  hj  tht 
house-surgeon,  but  the  symptoms  persisted,  and  the  patient  died  unrelieved, 
there  being  no  indication  for  operation.  After  death  a  very  small  piece,  half 
a  knuckle,  of  intestine  was  found  strangulated  in  the  crural  canal  of  the  sunt 
side.  The  patient  being  extremely  fat,  this  strangulation  was  not  defceiteA 
and  could  not  be  recognized  during  life.  The  folds  of  the  groin  shonW  if 
very  carefully  examined  in  all  these  cases. 

The  Treatment  of  these  different  conditions  is  iiill  of  diiBcnlty  and  ••' 
anxiety  to  the  Surgeon.  As  a  general  rule,  I  think  that  the  proper  practice  in 
all  cases  when  the  symptoms  of  strangulation,  especially  stercoraoeons  vomitinir. 
continue  unrelieved  and  undiminished  in  severity  for  some  hours  after  the  ap- 
parent reduction  of  the  hernia,  is  to  cut  down  upon  the  canal,  expose  the  sac. 
and,  if  that  be  found  still  strictured,  divide  the  constriction  in  the  way  whii^^ 
will  shortly  be  described.  Should  the  hernia  not  have  been  reduced  "  in  mass.*^ 
it  might  possibly  be  found  that  a  small  knuckle  of  intestine  is  still  gripped  a: 
the  inner  and  deeper  ring  ;  but  should  that  not  be  the  case,  it  will,  I  think,  ^* 
safer  not  to  push  any  exploration  into  the  abdominal  cavity  with  the  view  «• 
discovering  the  possible  existence  of  unrelieved  internal  strangulation,  tbt 
presence  of  which  would  be  highly  problematical,  and,  if  existing,  ci>nl<' 
scarcely  admit  of  discovery.  The  safer  and  wiser  plan  under  such  twiim- 
fitances  appears  to  be,  to  leave  the  wound  open,  with  a  light  dressing  over  it, 
and  to  give  the  patient  the  chance  of  the  formation  of  an  artificial  anus  <«  tlh 
sloughing  of  the  strangulated  or  badly  nipped  knuckle  of  intestine  ;  a  nsiMr 
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that  I  have  more  than  once  witnessed  about  the  fourth  or  fifth  day,  the  patient 
ultimately  recovering. 

In  some  cases,  where  the  nipping  of  the  strangulated  intestine  has  been  severe, 
yet  not  sufficient  to  arrest  permanently  the  peristaltic  action  or  to  destroy  its 
vitality,  constipation  and  retching,  ^vith  nausea,  may  continue ;  and  the 
tumour,  if  the  hernia  have  been  small  and  deeply  seated  (more  particularly  if 
femoral),  may  continue  to  be  felt,  though  less  tense  than  before  ;  consisting 
simply  of  the  thickened  and  inflamed  sac,  with  serous  fluid  in  it.  In  these 
circumstances,  we  must  be  careful  not  to  operate.  I  have,  on  two  or  three 
oocasions,  seen  an  empty  sac  operated  on  to  the  annoyance  of  the  Surgeon  and 
danger  of  the  patient.  The  mistake  may  be  avoided  by  observing  that  the 
symptoms  gradually  lessen  in  severity  by  waiting,  and  that  the  tympanitis 
subsides,  the  abdomen  becoming  flat  and  supple. 

The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
continue  after  a  strangulated  portion  of  intestine  has  been  reduced,  is  very 
considerable.  In  a  case  of  strangulated  femoral  hernia  which  was  some  time 
ago  under  my  care,  reduction  was  effected,  but,  strangulation  recurring  at  the 
end  of  twelve  days,  an  operation  became  necessary  ;  this  was  performed,  and 
the  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  the  first 
strangulation.  On  examination,  the  small  intestine  was  found  congested  in 
two  distinct  portions,  each  of  which  was  about  eight  inches  in  length ;  several 
feet  of  healthy  gut  intervening  between  them.  One  of  these  congested  por- 
tions lay  opposite  the  wound,  and  was  evidently  the  intestine  that  was  last 
strangulated.  The  other  was  altogether  away  from  the  seat  of  operation,  but 
was  equally  darkly  congested,  being  almost  of  a  black  colour,  and  was  clearly 
that  portion  which  had  been  constricted  some  time  previously ;  and  which, 
although  twenty  days  had  elapsed,  had  not  as  yet  recovered  itself.  When  a 
second  strangulated  hernia  exists  it,  of  course,  must  either  be  reduced  by  the 
taxis,  or  the  operation  practised  on  it. 

OFBBATION    FOR    STRANaULATBD    HXRNIA. 

All   operations  for  hernia  should  be  performed  with  efficient  antiseptic 

precautions.    The  Surgeon  and  his  assistants  must  first  carefully  clean  their 

handA  (p.  247,  Vol.  I.),  and  the  sponges  and  instruments  must  be  disinfected 

as   already  described  (p.  87,  Vol.  I.).    The  skin  of  the  patient  for  some 

distance  around  the  scat  of  the  incision  must  be  also  cleaned  and  disinfected. 

The  carbolic  spray,  if  at  hand,  may  be  used,  as  experience  has  abundantly 

proved  that  in  an  operation  for  hernia  it  never  does  any  harm,  and  in  the 

opinion  of  many  excellent  Surgeons  it  is  an  additional  security  against  septic 

pcritx)nitis  ;  especially  as  in  operations  for  hernia  it  is  impossible  to  clean  out 

the  cavity  should  any  blood  or  fluid  from  the  sac  find  admission  to  it.    If  the 

spray  be  not  at  hand,  the  wound  may  be  occasionally  irrigated  with  a  carbolic 

lotion  (1  in  40),  or  other  antiseptic  solution,  care  being  taken  that  the  fluid 

docs  not  pass  into  the  peritoneal  ca\ity ;  a  basin  of  carlx)lic  acid  lotion  should 

he  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  introducing 

the  linger  into  the  abdominal  cavity.    Should  a  coil  of  intestine  be  unavoidably 

exposed  for  any  length  of  time,  it  may  be  covered  with  a  piece  of  linen  rag 

s«>aked  in  a  warm  1  in  40  solution  of  carbolic  acid.    If  the  patient  be  much 

r-/  Al^fieeA^  the  extremities  must  be  covered  with  warm  blankets,  and  no  more 

of  the  body  exposed  than  is  necessaiy. 
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The  operation  for  strangulutcd  hernia  may  be  performed  in  two  wap ;  eitbtr 
by  opening  the  sac,  exposing  its  contents,  and  diiidin^  the  atrictnre,  wherever 
it  ia  situated, /rimi  within ;  or  it  may  be  done  by  dividing  the  atrictmc  mtou/r. 
without  opening  the  aac.  In  either  case  the  great  object  of  the  operation,  thi- 
division  of  the  stricture  by  the  knife,  ia  the  same  ;  bub  the  mode  in  which  it  is 
effected  is  different.  We  shall  first  dcBcribc  the  operation  in  which  tlie  sac  is 
opened  ;  afterwards  that  in  which  it  is  not ;  and  then  briefly  compare  the  t«<i 
procedures. 

Opebatiok  in  which  the  Sac  ib  opened. — B^ponm  of  tits  Sac.— The 
patient  having  been  brought  to  the  edge  of  the  bed,  or  placed  on  a  table  of 
convenient  height,  the  bladder  is  emptied,  and  the  parts  that  are  the  seat  of 
operation  afe  shaved.  The  dissection  of  the  hernial  coverings  in  laven' 
anatomically  arranged,  is  never  done  at  an  operation.  The  Surgeon  diffiect& 
or  rather  cuts,  down  to  the  sac,  then  turns  aside  the  coverings  as  a  whole,  aoil 
divides  the  stricture.    He  proceeds  as  follows :  An  incision  of  sufficient  lenpli 


is  made  over  the  neck  of  the  sac  ;  this  may  be  best  done  by  pinching  u]!  a 
fold  of  skin,  pushing  the  scalpel  through  ita  base  with  the  back  of  the  instre- 
mcut  turned  towards  tlie  hernia,  and  then  cutting  upwards  (Fig.  78K).  A 
linear  incision  is  thus  made,  which  may  be  extended  at  either  end  if  necessaiy; 
the  dissection  is  then  carried  tJirough  the  superficial  fascia  and  fat  with  thf 
scaljiel  and  forceps.  If  any  small  ai'tery  spout  freely,  it  had  better  be  tied  at  onix\ 
lest  the  bleeding  obstruct  the  view  of  the  part  in  the  snbseqnent  ateps  of  th.- 
operation.  As  the  Surgeon  approaches  the  sac,  more  caution  \a  reqnirwL 
particularly  if  the  subserous  areolar  tissue  bo  dense,  opaque,  and  Uminatal- 
The  Surgeon  must  pinch  this  up  with  the  forceps,  make  a  small  incision  int" 
it,  introduce  a  director,  and  lay  it  open  upon  this,  or  on  the  finger  (Fig.  787 1- 
If  it  be  thin  and  not  opa<]ue,  so  as  to  admit  a  view  of  the  subjacent  parts,  lif 
may  dissect  it  through  with  the  unsupported  hand.  In  this  H-ay  he  proceeds 
until  the  sac  is  reached,  which  is  usually  known  by  its  rounded  and  teuM 
appearance,  its  filamentous  clioractcr,  and  by  the  arliorescent  arrangement  of 
vesBels  upon  its  surface.  In  some  cases  the  Surgeon  thinks  that  he  hat 
reached  the  sac,  when  in  reality  he  has  only  come  upon  a  deep  layer  of  am- 
densed  areolar  tissue  in  close  contact  with  it ;  here  the  aheence  of  all  appear- 
ance of  vessels,  the  dull  and  opaque  character  of  the  tisene  and  its  more  soliJ 
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feely  together  with  the  absence  of  the  peculiar  tension  that  is  characteristic  of 
the  8ao»  will  enable  him  to  recognize  the  real  state  of  things.  In  other  cases, 
it  may  happen  that  the  sac  is  so  thin,  and  the  superficial  structures  are  so  little 
condensedy  that  the  Surgeon  lays  it  open  in  the  earlier  incisions  before  he 
thinks  he  has  reached  it.  In  these  circumstances  a  portion  of  the  intestine 
protmding  might  be  mistaken  for  the  sac.  This  dangerous  error  may  be 
avoided  by  observing  the  peculiarly  smooth  and  highly  polished  appearance 
presented  by  the  dark  and  congested  gut,  the  absence  of  arborescent  vessels,  and 
the  non-existence  of  any  adhesions  between  its  deeper  portions  and  the  tissues 
upon  which  it  lies.  If  the  sac  be  prematurely  opened,  the  escape  of  fluid  will 
indicate  this  ;  and  if  omentum  protrude,  the  granular  appearance  and  peculiar 
feel  of  this  tissue  will  at  once  cause  its  recognition. 

Oprnilng  the  8ac. — The  sac,  having  been  exposed,  must  be  carefully 

opened  ;  this  should  be  done  towards  its  anterior  aspect ;  and,  if  it  be  a  small 

one,  at  its  lower  part.    It  may  best  be  done,  if  the  sac  be  not  very  tense,  by 

seizing  a  portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no 

intestine  is  included  ;  a  small  portion  of  it  is  then  pinched  up  by  the  forceps, 

and  an  opening  is  made  into  it  by  cutting  upon  their  points  with  the  edge  of 

the  scalpel  laid  horizontally.    If  the  sac  be  very  tense,  it  cannot  be  pinched  up 

in  this  way,  and  then  it  may  best  be  opened  by  introducing  the  point  of  a  fine 

lKx>k  very  cautiously  into  its  substance,  raising  up  a  portion  of  it  in  this  way, 

and  then  making  an  aperture  into  it.    There  is  httle  risk  of  wounding  the  gut 

in  doing  this ;  for  the  tension  of  the  sac  arises  from  the  effusion  of  fluid 

into  it,  which  will  be  interposed  between  it  and  the  gut.    In  these  cases,  the 

Huid  sometimes  squirts  out  in  a  fiill  jet,  and  occasionally  in  a  very  considerable 

qaantity.    I  have  seen  at  least  a  pint  of  slightly  bloody  serum  escape  on  open* 

in^  the  sac  of  an  old  inguinal  hernia  which  had  become  strangulated.    Most 

freq[nently,  however,  there  is  not  more  than  from  half  an  ounce  to  an  ounce  ;  and 

sometimes  the  quantity  is  considerably  less  than  this.    Sir  James  Paget  very 

wisely  attaches  great  importance  to  the  character  and  appearance  of  the  fluid  in 

a  hernial  sac ;  if  this  fluid  be  clear  and  transparent,  of  a  yellow  tint  like  serum. 


Ffg.  786.— Broad  and  narrow  Director  on  which  the  Sac  may  be  dividtxl. 

it  is  a  good  sign,  as  probably  no  great  amount  of  congestion  has  taken  place. 

If  red^ned  by  extravasation  of  blood,  it  is  an  evidence  of  increased  congestion ; 

iiud  tbe  deeper  the  discoloration,  the  browner,  the  more  muddy  the  fluid,  the 

^rreater  probably  has  been  the  change  indnoed  in  the  strangled  parts  by  the 

ci  >ngestkm  or  inflammation  resnlting  from  the  stricture.    In  some  instances 

si^^^aocdy  any  fluid  exists  ;  and  then  it  becomes  necessary  to  proceed  with  extreme 

caution  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 

inner  ^ralL    In  such  esses  as  these  the  sac  is  not  nnfrequently  suiflciently 

rnuisiocent  to  enaUe  the  Sargeon  to  see  its  contents  through  it :  and  he 

•hr>akl  then  open  it  oi^>osite  to  the  omentum,  or  to  any  small  mass  of  fat 

V  htch  ht  may  ofaserre  shining  through  it.    The  opening,  when  once  made 

i.'ito    tlie  sac,  may  be  extended  by  the  introduction  of  a  broad  director 

Fi?*  788),  npon  which  it  is  to  be  slit  up  to  a  sufficient  extent  to  aUow  the 

of  its  contents. 
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Bivinon  of  the  Stricture.— The  next  point  in  the  operation  is  the  diviriou 
of  the  stricture  ;  and  this  requires  considerable  care,  lest  injury  be  done  to  the 
neighbouring  parts  of  importance,  or  the  gut  be  wounded.  Vessels  and 
structures  in  the  \dcinity  of  the  stricture  are  avoided  by  dividing  it  in  a  proper 


Fig.  789.— Hemia-kiiife. 

direction,  in  accordance  with  ordinary  anatomical  considerations,  which  will  be 
described  when  we  come  to  speak  of  the  special  forms  of  rupture.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  underneath  it,  and  divid- 
ing the  constriction  by  means  of  a  hernia-knife,  having  a  very  limited  cutting 
edge  (Fig.  789).  If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be 
in  considerable  danger,  aa  the  instrument  may  be  slid  under  that  portion  of  it 
which  lies  beneath  the  stricture  ;  or  the  tense  gut,  curling  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents 
are  prevented  by  using  the  finger  as  a  director,  and  slipping  the  hernia-knife 
(which  should  not  have  quite  so  long  a  probe-point  as  those  usually  made"! 

along  the  palmar  surface  of  the 
finger,  upon  its  flat  side  (as  re- 
presented in  Fig.  790) :  the  finger 
serves  to  keep  the  bowel  ont  of 
the  way,  and  detects  any  part 
that  may  be  interposed  between 
the  edge  of  the  knife  and  the 
stricture. 

During  the  division  of  the 
stricture,  the  protruding  portions 
of  intestine  must  be  protected 
from  the  knife.  The  operator  may  spread  his  left  hand  over  them  in  snch 
a  way  that  they  cannot  be  touched  by  the  edge  of  the  instrument :  or  they 
may  be  protected  by  an  attentive  and  careful  assistant. 

In  some  cases  the  stricture  is  so  tight  that  it  is  at  first  almost  impossible 
to  get  the  edge  of  the  nail  underneath  it.  The  Surgeon  will,  however,  gene- 
rally succeed  in  doing  so,  by  directing  his  assistant  to  draw  down  the  coU  ot 
intestine,  so  as  to  loosen  it,  as  it  were,  from  undemeat.h  the  atricture ;  he  will 
then  usaally  succeed  in  passing  his  finger  up  in  the  middle  of  the  coil,  where 
the  mesentery  lies.  So  soon  as  the  blunt  end  of  the  hernia-knife  has  been 
passed  under  the  stricture,  its  sharp  edge  must  be  turned  up,  and  the  con- 
striction divided  in  a  proper  direction,  to  a  very  limited  extent,  firom  one- 
eighth  to  a  quarter  of  an  inch. 

Reduction. — ^The  intestine  and  omentum,  having  been  examined,  must  be 
dealt  with  according  to  the  condition  in  which  they  are  found ;  as  will  be 
described  at  pp.  790 — 793,  Vol.  II.  If  these  structures  be  sufficiently  healthj 
to  admit  of  reduction,  the  intestine  should  first  of  all  be  replaced.    This  niuM 


Fig.  790.— Mode  of  using  the  Hemia*k&ife. 
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or  depression  is  left  upon  it,  it  Beldom  recovers,  whether  the  whole  of  the 
coil  of  gat  have  been  thus  affected,  or  only  a  small  portion  of  its  diameter. 
It  is  remarkable  how  very  quickly  changes  which  are  incompatible  with 
life  may  ensite  in  a  portion  of  gnt  that  has  been  very  tightly  stangolated. 
I  hare  known  a  coil  of  int^tine,  that  bad  been  bat  eight  hours  strangnlatcd 
before  the  operation  was  performed,  so  tightly  constricted  as  not  to  regain 
its  TitaUty  after  redaction  (Fig.^T91).     In  such  cases  the  patient  usually 
dies  of  peritonitis  in  the  coarse  of  a  few  days  withont  the  bowels  having 
acted,  all  peristaltic  motion  having  neces- 
sarily   been    annihilated  at  the   injured 
point.    On  examination  alter  death,  the 
constiicted    intestine   will  be    found  to 
present  all  the  appearances  of  gamp-gnB,  ' 
beingof  a  black  or  ashy-grey  colour,  with- 
out having  any  floccnli  of  lymph  deposited 
npOQ  its  sarface,  though  these  may  be  in 
abandance    in    the    neighbouring   parts. 
From  the  very  unfiitvourable  resnlt  of  those 
cases  in  which  there  has  been  very  tight 
nipping  of   the  protruded  bowel,  a  very 
caatiouB  pn^osis  should  be  given  ;  and, 
in  reducing  the  gut  after  division  of  the 
stricture,  care  shoold  be  taken  not  to  push 

it  far  back  into  the  abdomen,  but  to  leave       "*■  "''"'SSrjJi'.uop"'"""' '™°' 
it  near  the  inner  ring ;  so  that,  in  the 

event  of  its  oltimately  giving  way,  there  may  be  less  risk  of  fteculent  extra- 
vasation into  the  peritoneal  cavity.  In  those  cases  in  which  the  nipping  has 
been  very  severe,  the  sulcus  being  distinctly  marked,  and  the  intestine  excea- 
gively  dark  and  congested,  though  not  actually  gangrenouB,  it  would,  I  think, 
be  better,  ailer  dividing  the  stricture,  to  leave  the  gut  outside  the  ring  than 
to  return  it ;  the  reduction  of  intestine  in  this  state  being  almost  invariably 
followed  by  fatal  peritonitis. 

It  is  important  \s>  observe  that  it  is  not  always  possible  to  telt  certainly 
whether  the  gut  is  past  recovery  or  not,  for  intestine  which  has  been 
aeverely  nipped,  may  not  be  able  to  recover  its  vitality,  and  will  fall 
into  a  state  of  gangrene  after  being  reduced,  may  not,  at  the  time  of 
its  exposure,  present  the  characters  of  putrescence ;  there  is  no  fetor,  no 
green  or  pulpy  appearance,  no  loss  of  polish,  nor  separation  of  peritoneum  ; 
it  is  limply  of  a  dark  purple  or  morone  colour,  and  that  it  has  been  tightly 
nipped  is  evident  from  the  sulcus  upon  it.  There  are  no  signs  of  gangrene, 
simply  because  saSicient  time  has  not  elapsed  for  putrefaction  to  set  in.  As, 
when  a  pile  or  ntevus  has  been  tied,  though  vitality  be  extinct  in  the  part, 
whkfa  is  swollen  and  purple,  some  time  must  elapse  before  signs  of  putrescence 
nmufeab  themselves,  so  it  may  be  with  a  strictured  gut  which  has  lost  its 
vitality. 

JKBB«c«m«nt  of  Oangzaaona  IntasUna. — When  the  intestine  is  actoally 
"sogrenous,  the  integuments  covering  the  tumour  will  be  infiltrated,  brawny, 
and  dnddly  congested,  and  the  structural  immediately  overlying  the  sac 
mstud  togettier ;  the  asc  will  contain  ferid  dark-coloured  serum  or  pus  ;  and 
the  nOened,  laoerable,  or  pulpy  look  of  the  protruded  pwt,  iU  loss  of  lustre. 
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more  severe  the  bowels  must  be  kept  confined  by  small  doses  of  opiom  till  the 
fourth  day  at  least.  The  opium  may  then  be  discontinued  if  there  is  no 
abdominal  tenderness  or  other  bad  symptom,  and  the  bowels  allowed  to  act 
naturally.  If  they  do  not  act  before  the  end  of  a  week,  and  the  patient  is 
well  in  other  respects,  an  enema  may  be  given.  It  is  of  very  great  importance 
not  to  administer  any  purgatives  in  these  cases.  If  the  mechanical  obstruction 
has  been  removed  the  bowels  will  be  sure  to  recover  their  proper  fonctions : 
though,  in  consequence  of  the  gut  having  been  severely  constricted  and  almost 
wounded  by  the  pressure  of  the  stricture,  it  may  require  to  be  left  quiet  for  a 
few  days  before  it  can  recover  its  peristaltic  action.  The  administration  of 
purgatives,  by  still  further  irritating  it,  will  increase  the  risk  of  inflammation 
in  it,  and  will  probably  do  much  harm.  The  patient,  of  course,  must  be  kept 
upon  the  simplest  and  most  unirritating  diet— ^indeed,  he  should  be  allowed 
only  barley-water  and  ice  for  the  first  day  or  two,  and  afterwards  some 
beef-tea  ;  but  no  solid  food  must  be  given  till  the  bowels  have  acted,  and  all 
risk  of  peritonitis  has  passed. 

The  result  of  the  operation  for  strangulated  hernia  is  greatly  influenced  by 
the  age  of  the  patient  ;  the  result  being  very  much  more  favourable  in  the 
earlier  than  in  the  later  periods  of  life.  Of  15  consecutive  cases  operated  on 
at  University  College  Hospital,  of  which  8  recovered  and  7  died,  the  average 
age  of  the  fatal  cases  was  23  years  greater  than  that  of  the  successful  ones. 
Obesity,  also,  has  a  very  un&vourable  effect.  The  depth  of  the  wound  in  fat 
people  adds  to  the  difficulty  of  drainage,  and  the  discharges,  if  allowed  to 
decompose,  readily  soak  into  the  sub-peritoneal  cellular  tissue,  and  give  rise  to 
diffuse  cellulitis  with  sloughing. 

Accidents  and  Modifications  of  the  Operation. — The  operation  havinj: 
been  thus  described,  we  have  next  to  consider  in  detail  certain  accidents 
attending  it,  or  modifications  which  may  be  required ;  such  as  Peritonitis, 
Acute  Enteritis,  the  Management  of  the  Intestine  according  to  its  conditions, 
the  Management  of  Adhesions  and  of  the  Omentum,  Wotmds  of  the  intestine 
and  of  Arteries,  Sloughing  of  the  sac,  Artificial  Anus,  and  Fuecal 
Fistula. 

Peritonitis  after  Operation. — The  great  danger  to  be  apprehended  after 
operations  for  hernia  is  the  supervention  of  diffuse  periionUts.  This  very 
rarely  exists  at  the  time  of  the  operation.  In  a  considerable  proportion  of 
cases  it  arises  from  the  introduction  of  septic  matter  into  the  cavity  of  the 
abdomen  from  the  wound  either  at  the  time  of  the  operation  or  at  a  later 
period  should  septic  suppuration  take  place.  In  other  cases  it  is  dependent 
upon  the  condition  of  the  gut  at  the  time  it  is  reduced.  Even  if  it  be  actoally 
gangrenous  it  may  become  rapidly  surrounded  by  firm  inflammatory  exudation 
and  diffuse  inflammation  may  thus  be  prevented.  More  commonly  this  tails, 
the  inflammation  extends  more  widely,  the  quantity  of  the  exudation  becomes 
so  great  that  the  healthy  part  of  the  peritoneum  cannot  absorb  it  (Vide  p.  855. 
Vol.  I.);  septic  changes  then  take  place  in  the  accumulated  fluid ;  the  irritating 
products  are  diffused  widely  and  general  peritonitis  results.  When  the  gut  is 
gangrenous,  and  probably  if  it  be  very  acutely  inflamed  as  the  result  of  long 
strangulation,  the  surrounding  inflammation  of  the  peritoneum  may  assume  a 
septic  form,  the  infection  taking  place  from  within  the  gut.  The  first  cause 
osn  ht  obviated  by  the  use  of  antiseptics  during  the  operation,  but  it  is 
evidnit  that  these  can  have  no  influence  when  the  source  of  infection  comes 
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from  within  the  gut.  The  symptoms  of  peritonitis  may  assume  two  distinct 
forms,  being  active  and  acute,  or  passive  and  latent. 

Acute  Periicnitis  is  conmionly  met  with  in  strong  and  robust  people,  other- 
wise healthy,  who  are  the  subjects  of  the  operation.  It  presents  the  ordinary 
symptoms  of  acute  idiopathic  inflammation  of  the  peritoneum.  There  is  tender- 
ness of  a  diffused  character,  with  lancinating  pains.  The  patient  lies  on  his 
back,  with  his  knees  drawn  up,  has  an  anxious  countenance,  a  quick,  hard 
pulse,  a  dry  tongue,  and  much  inflammatory  fever ;  the  respiration  is  prin- 
cipally thoracic,  and  tympanitis  soon  comes  on.  The  bowels  are  usually  con- 
stipated, though  sometimes  irritated.  Vomiting  usually  forms  a  marked 
symtom.  The  Treatment  of  this  form  is  best  conducted  by  the  administration 
of  opium.  A  pill  containing  gr.  j  of  opium  may  be  given  every  fourth  or 
sixth  hour.  If  the  patient  is  young  and  strong,  gr.  j  of  calomel  should  be 
added,  and  leeches,  followed  by  hot  fomentations,  applied  to  the  abdomen. 
The  patient  must  be  confined  to  barley-water,  milk,  and  ice.  When  the 
inflammatory  action  is  subdued,  the  constipation  which  is  occasioned  by  it  will 
be  relieved  without  the  necessity  of  administering  any  purgatives.  The 
tympanitis  may  best  be  removed  by  turpentine  enemata,  and  any  lurking 
tenderness  by  the  application  of  blisters. 

Latent  or  Passive  Peritonitis  occurs  chiefly  in  old  people,  or  in  weakly 
subjects,  and  is  especially  apt  to  follow  upon  inflammation  of  the  omentum 
and  its  consequent  suppuration.  In  other  cases  it  follows  the  reduction  of 
inflamed  or  gangrenous  gut.  More  commonly  it  is  the  consequence  of  the 
extension  of  unhealthy  inflammation  of  septic  or  infective  origin  from  the 
wound  to  the  peritoneum.  This  form  of  inflammation  is  very  apt  to  occur 
in  overcrowded  or  unhealthy  hospitals,  and  is  prevented  by  the  same  means, 
hygienic  and  local,  as  pyaemia,  septicaemia,  and  the  allied  diseases.  It  usually 
proves  rapidly  fatal,  the  patient  being  poisoned  by  absorption  of  the  products 
of  the  unhealthy  process  ;  dying  in  fact  of  acute  septic  poisoning.  In  hospital 
patients  especially,  in  whom  all  disease  is  apt  to  assume  a  low  character,  this 
inflammation  is  peculiarly  liable  to  occur.  In  some  instances,  it  sets  in  without 
the  appearance  of  any  marked  local  symptoms  of  inflammation,  such  as  pain  or 
uneasiness  in  the  abdomen  ;  but,  two  or  three  days  after  the  operation,  the 
patient  becomes  depressed,  with  a  quick  and  weak  pulse,  an  auxious  counte- 
nance, a  tumid  and  tympanitic  abdomen,  and  rapid  sinking  of  strength.  In 
the  majority  of  cases,  however,  some  of  the  ordinary  local  signs  of  peritonitis  are 
present.  After  death,  the  abdominal  cavity  will  be  found  to  contain  a  quantity 
of  turbid  serous  fluid  mixed  with  flakes  of  lymph  ;  in  many  instances  in  such 
quantity  as  to  give  it  a  puriform  appearance,  and  not  unfre(iuently  matting 
together  the  coils  of  intestine.  In  the  Treatment,  it  is  necessary  to  support 
the  patient,  and  in  some  instances  even  to  administer  stimulants,  such  as 
ammonia,  the  brandy-and-egg  mixture,  &c.  Depleting  measures  of  all  kinds 
are  quite  inadmissible  :  and,  indeed,  the  remedy  that  offers  the  most  prospect 
of  benefit  to  the  patient  is  opium  in  full  doses,  one  grain  being  given  every 
third  or  fourth  hour  until  some  effect  is  produced  upon  the  constitution. 
At  the  same  time,  turpentine  enemata  may  be  administered,  with  the  view  of 
removing  the  tympanitis,  which  is  a  source  of  much  distress  to  the  patient. 

Tioca1im#d  Pavitonitis  is  of  common  occurrence.  It  is  not  characterized 
by  any  very  evident  symptoms  beyond  pain  and  tenderness  at  some  point  of 
the  abdomen  near  the  seat  of  the  hernia.    It  is  most  commonly  due  to  the 


790  HERNIA. 

condition  of  the  gut  when  reduced,  and  is  often  conservative  in  character. 
Thus  in  a  case  in  University  College  Hospital,  in  which  the  patient  died  six 
days  after  the  operation  from  bronchitis  and  emphysema,  the  part  of  the  intes- 
tine which  had  been  nipped  was  found  to  be  firmly  adherent  to  the  snrroundin^r 
coils  by  recent  inflammatory  exudation.  Opposite  the  seat  of  stricture  was  a 
small  slough,  about  half  an  inch  in  diameter,  affecting  the  whole  thickness  of 
the  coats.  It  was  abready  partly  separated,  and  had  the  patient  not  died  from 
other  causes,  would  probably  have  been  thrown  off  into  the  intestine,  with- 
out fiscal  extravasation,  owing  to  the  firmness  of  the  surrounding  adhesions. 
The  presence  of  the  signs  of  local  peritonitis  are  of  importance  only  as  indi- 
cating the  necessity  of  avoiding  purgatives  or  even  enemata,  until  they  hare 
passed  off.  The  patient  must  be  kept  slightly  under  the  influence  of  opium 
to  maintain  rest  of  the  inflamed  bowel  till  all  tenderness  has  disappeared. 

Acute  Catarrhal  Inflammation  of  the  mucous  membrane  of  the  intes- 
tines, or  aente  enteritis,  occasionally  foUow^s  the  reduction  of  a  hernia,  and 
may  prove  fatal.  In  this  condition  there  is  profuse  diarrhoea,  commencing 
very  soon  after  reduction.  The  stools  are  dark-coloured  from  admixture  of 
blood.  At  the  same  time  there  may  be  vomiting,  the  vomited  matter  also 
containing  black  shreds  of  altered  blood.  It  is  never  stereoraceous.  Unless 
relief  be  obtained,  collapse  soon  sets  in,  the  temperature  becomes  subnormal,  the 
extremities  become  cold,  and  death  soon  follows. 

The  Treatment  consists  in  the  administration  of  morphia  in  repeated  small 
doses,  with  the  subnitrate  of  bismuth.  No  solid  food  must  be  allowed.  Milk 
and  soda-water,  or  barley-water,  or  carefully  prepared  chicken-broth  may  be 
given.  Beef -tea  is  apt  to  increase  the  diarrhoea.  Brandy  is  frequently  of 
service,  both  as  a  stimulant  and  in  arresting  the  diarrhoea. 

Management  of  Congested  Intestine. — The  condition  in  which  the 
contents  of  the  sac  are  found  in  a  case  of  hernia,  determines  greatly  the 
course  which  the  Surgeon  should  pursue  after  division  of  the  stricture.  U<«t 
frequently  the  intestine  is  deeply  congested,  being  of  a  reddish  purple,  a  daret, 
or  chocolate  colour.  This  congested  state  must  not  be  confounded  with  gan- 
grene of  the  part — a  mistake  which  might  happen  if  the  Surgeon  were  to  content 
himself  with  judging  of  the  condition  of  the  bowel  by  its  colour.  However 
dark  this  may  be,  the  gut  cannot  be  said  to  be  gangrenous  so  long  as  it  is 
polished  and  firm,  free  from  putrescent  odour,  and  without  a  greenish  tinge. 
In  cases  in  which  there  is  much  doubt  as  to  whether  its  vitality  continocs 
or  not,  it  has  been  proposed  to  scarify  its  surface  lightly  with  the  point  of 
a  lancet.  If  blood  flow  from  the  punctures,  this  may  be  taken  as  a  pnxtf 
of  the  continuance  of  the  vitality  of  the  part.  Such  a  procedure  as  this, 
however,  is  certainly  attended  by  some  degree  of  danger,  and  can  seldom  be 
required. 

When  the  intestine  is  merely  congested,  however  deeply,  the  role  is,  that 
it  should  be  returned  into  the  cavity  of  the  abdomen  in  the  hope  of  its 
ultimately  recovering.  This  it  will  generally  do  if  it  have  not  been  too 
much  handled  after  the  sac  has  been  opened ;  but  in  some  cases  it  will 
slough  a  few  days  after  it  has  been  reduced,  and,  the  faeces  being  discharged 
through  the  wound,  a  faecal  fistula  will  be  formed  ;  this  may  happen  as  late  as 
the  eighth  or  tenth  day  after  the  operation. 

Xanagement  of  Tightly  Constricted  Zntestiae.— When  the  intostino 
has  been  very  tightly  nipped  by  a  sharp-edged  stricture,  so  that  a  deep  salens 
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or  depresBion  is  left  apoti  it,  it  seldom  recovers,  whether  the  whole  of  the 
coil  of  gut  have  been  thus  affected,  or  only  a  small  portion  of  its  diameter. 
It  is  remarkable  how  very  quickly  changes  which  are  incompatible  with 
life  may  ensue  in  a  portion  of  gut  that  has  been  very  tightly  stangnlated. 
I  have  known  a  coil  of  intestine,  that  had  been  bnt  eight  hoars  strangnlated 
before  the  operation  was  performed,  so  tightly  constricted  as  not  to  regain 
it«  vitality  after  reduction  (Fig.;,79l).     In  such  cases  the  patient  usually 
dies  of  peritonitis  in  the  course  of  a  few  days  withont  the  bowels  having 
acted,  all  peristaltic  motion  having  neces- 
sarily  been    annihilated  at  the   injured 
point.     On  examination  after  death,  the 
constricted    intestine   will  be   found   to 
present  all  the  appearances  of  gangrene,  ' 
being  of  a  black  or  ashy-grey  colour,  with- 
out having  any  flocculi  of  lymph  deposited 
upon  its  surface,  though  these  may  be  in 
abuudance    in    the    neighbouring   parts. 
FttMu  the  very  unfavourable  result  of  those 
cases  in  which  there  has  been  very  tight 
nipping  of   the  protruded  bowel,  a  very 
cautious  pn^osis  should  be  given  ;  and, 
in  reducing  the  gut  after  division  of  the 
Btricture,  care  shonid  be  taken  not  to  push 
it  &r  back  into  the  abdomen,  but  to  leave 
it  near  the  inner  ring ;  so  that,  in  the 

event  of  its  ultimately  giving  way,  there  may  be  less  risk  of  fteculent  extra- 
vasation into  the  peritoneal  cavity.  In  those  cases  in  which  the  nipping  has 
been  very  severe,  the  sulcus  being  distinctly  marked,  and  the  intestine  exces- 
sively dark  and  congested,  though  not  actually  gangrenous,  it  would,  I  think, 
be  better,  after  dividing  the  stricture,  to  leave  the  gnt  outside  the  ring  than 
to  retnm  it ;  the  reduction  of  intestine  in  this  state  being  almost  invariably 
followed  by  fotal  peritonitis. 

It  is  important  to  observe  that  it  is  not  always  possible  to  tell  certainly 
whether  the  gut  is  past  recovery  or  not,  for  intestine  which  has  been 
severely  nipped,  may  not  be  able  to  recover  its  vitality,  and  will  fall 
into  a  state  of  gangrene  after  being  reduced,  may  not,  at  the  time  of 
its  exposure,  present  the  characters  of  putrescence  ;  there  is  no  fetor,  no 
greea  or  pulpy  appearance,  no  loss  of  polish,  nor  separation  of  peritoneum  ; 
it  is  simply  of  a  dark  pnrple  or  morone  colour,  and  that  it  has  been  tightly 
nipped  is  evident  from  the  sulcus  upon  it.  There  are  no  signs  of  gangrene, 
simply  becaose  sufRcient  time  has  not  elapsed  for  putrefaction  to  set  in.  As, 
when  a  pile  or  nievus  has  been  tied,  though  vitality  be  extinct  in  the  part, 
which  is  swollen  and  pnrple,  some  time  must  elapse  before  signs  of  putrescence 
manifeat  themselves,  so  it  may  be  with  a  strictured  gut  which  has  lost  its 
vitality. 

M>a«g«iB«iit  of  OabngTcaoOB  IntostiBs. — When  the  intestine  is  actually 
gangrenous,  the  integuments  covering  the  tumour  will  be  infiltrated,  brawny, 
and  duskily  congested,  and  the  structurefl  immediately  overlying  the  sac 
matted  tt^ther ;  the  no  will  contain  fetid  dark-coloured  serum  or  pus  ;  and 
the  BofteDed,  laoerable,  or  pulpy  took  of  the  protruded  part,  its  loss  of  lustre. 
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and  peculiar  greenish-black  or  dark-grey  colour,  will  cause  the  nature  of  the 
mischief  to  be  readily  recognized.  In  the  majority  of  cases  there  will  be  much 
constitutional  depression,  and  clammy  skin,  tympanitic  abdomen,  and  brown  or 
black  tongue  ;  but  in  some  instances  I  have  known  all  these  symptoms  to  be 
absent,  and  the  condition  of  the  patient  to  present  no  very  unfavourable  state. 
Some  difference  of  opinion  exists  as  to  the  proper  line  of  practice  to  be  adopted 
in  such  cases.  Travers  and  Lawrence  seem  to  think  that  the  division  of  the 
stricture  is  unnecessary,  or  may  even  be  injurious  ;  while  Dupuytren,  A. 
Cooper,  and  Key  (with  whom  I  concur),  advise  that  it  should  be  done  :  that 
the  stricture  should  be  divided  in  the  usual  way ;  that  a  free  incision  shotdd 
then  be  made  into  the  protruded  portion  of  bowel,  which  must  be  left  nnre- 
duced,  so  as  to  allow  the  escape  of  fsBces  ;  and  the  wound  left  open  and  covered 
by  a  poultice.  In  this  way  an  artificial  anus  will  necessarily  be  formed,  through 
which  the  fsBculent  matter  finds  exit.  The  gut  in  the  vicinity  of  the  stricture 
is  retained  in  situ  by  masses  of  plastic  exudation,  which  prevent  the  peritoneal 
cavity  from  being  opened.  If  the  intestine  should  already  have  given  way 
before  the  operation  is  performed,  the  stricture  must  be  divided,  and  the  part 
then  left  unreduced,  care  being  taken  to  interfere  as  little  as  possible  with  any 
adhesions  or  cormections  lying  inside  the  neck  of  the  sac ;  though  I  fully 
agree  with  Key,  in  thinking  that  the  danger  of  disturbing  them  has  been 
exaggerated. 

When  a  small  portion  of  the  bowel  only  is  gangrenous,  the  better  plan  is  to 
return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  open ;  but  ii 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen  ;  the  pres- 
sure of  the  surrounding  parts  will  prevent  extravaBation.  When  the  slough 
separates,  it  will  probably  be  discharged  into  the  cavity  of  the  intestine ;  and 
the  aperture  resulting  will  be  closed  by  the  adhesions  that  extend  between  its 
margin  and  the  abdominal  wall. 

During  the  last  few  years  the  operation  of  removing  the  gangrenous  portion 
of  the  gut  and  uniting  the  intestine  by  suture,  originally  performed  by  Dieffen- 
bach  in  1836,  has  been  revived  and  repeatedly  performed  by  Billroth,  Cjseray, 
Juillard,  Madelung,  R.  Parker,  and  others.  Juillard  in  1882  published  44  cases, 
collected  from  various  sources,  in  which  this  operation  had  been  perfbnned  \ 
of  these  28  died.  These  results  contrast  unfavourably  with  those  of  the  same 
operation  performed  for  the  relief  of  an  artificial  anus  or  ftecal  fistula,  of  which 
Juillard  records  23  cases  with  8  deaths.  He  therefore  recommends  that  in  all 
cases  the  gut  should  first  be  treated  as  above  described,  and  the  attempt  to  unite 
the  ends  delayed  for  two  or  three  weeks.  By  this  time  the  patient,  if  he  sur- 
vive, will  have  gained  strength  ;  the  faecal  accumulation  in  the  upper  part 
of  the  gut  will  have  been  relieved,  and  the  operation  will  altogether  be  per- 
formed under  more  favourable  circumstances.  If  the  attempt  to  remove  the 
gangrenous  gut  be  made  at  the  time  of  the  operation  for  relief  of  strangulation, 
the  condition  of  the  surrounding  parts  is  in  many  cases  most  un&vonrable, 
diffuse  inflammation  often  extending  for  many  inches  around  the  sac.  Uuder 
such  circumstances  the  removal  of  the  gangrenous  gut  would  evid^tlj  bo 
out  of  the  question.  The  operation  will  be  described  subsequently  with 
removal  of  portions  of  the  gut  for  other  causes. 

Mana.geiiient  of  Adhesions. — This  varies  according  to  the  condition  of 
the  bowel,  and  the  nature  and  situation  of  the  bands.  As  has  just  heen 
remarked,  if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb 
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any  connections  that  have  been  formed  about  the  neck  of  the  sac,  and  which 
constitute  the  most  effectual  barrier  against  fseculent  extravasation.  When  the 
adhesions  are  recent,  consisting  merely  of  plastic  matter,  in  whatever  situation 
they  exist,  they  may  readily  be  broken  down  with  the  finger  or  the  handle  of 
the  scalpel,  and  the  parts  then  returned.  When  of  old  standing,  and  dense, 
they  must  be  dealt  with  according  to  their  connections.  Most  frequently  these 
adhesions  occur  in  the  shape  of  thickened  bands,  situated  within  and  stretching 
across  the  neck  of  the  sac.  In  other  cases,  they  may  be  found  either  as  fila- 
mentous bands,  or  as  broad  attachments  connecting  the  sac  with  its  contents, 
and  perhaps  tying  these  together.  When  of  a  narrow  and  constricted  form, 
and  more  particularly  when  seated  in  the  neck  of  the  sac,  or  stretching  like 
bridles  acLi  its  interior,  they  may  leadily  be  divided  by  a  probe-pdnted 
bistoury,  or  the  hernia-knife.  If  they  consist  of  broad  attachments,  they 
may  be  dissected  away,  by  a  little  careful  manipulation,  from  the  parts  in 
the  inside  of  the  sac  ;  though,  if  the  adhesions  be  very  extensive  and  of 
old  standing,  it  may  sometimes  be  more  prudent  to  dissect  away  that  por- 
tion of  the  sac  which  is  in  connection  with  them,  or  even  to  leave  them 
untouched^  and  the  adherent  intestine  or  omentum  unreduced  rather  than 
to  endeavour  to  separate  them.  They  may,  however,  attach  themselves  in 
such  situations  that  it  becomes  necessary  to  divide  them ;  thus  I  have,  in 
a  case  of  congenital  hernia^  found  it  necessary  to  dissect  away  some  very 
e^^nsive  and  widely-spread  adhesions  that  had  formed  between  the  omentum 
and  the  testicle,  and  indeed  had  almost  completely  enveloped  that  organ. 

Internal  Adhmons  between  the  omentum  and  intestine  or  mesentery  occa- 
sionally exist,  consisting  usually  of  rather  firm  bands  stretching  across  from 
one  part  to  the  other,  sometimes  connected  with  the  inner  wall  of  the  sac,  but 
in  other  cases  confined  to  its  contents.  As  these  bands  may  constitute  the  real 
stricture,  continuing  to  strangulate  the  gut  after  the  division  of  the  structures 
outside  and  in  the  neck  of  the  sac,  they  must  necessarily  be  divided.  This 
operation  requires  great  care,  lest  the  neighbouring  intestine  be  wounded.  It 
is  best  done  by  passing  a  director  underneath,  and  cutting  the  bands  through 
with  a  probe-pointed  bistoury  ;  or  if  this  cannot  be  done  on  account  of  their 
connections,  they  must  be  seized  with  forceps,  and  carefully  dissected  off  the 
gut.  In  a  case  of  large  inguinal  hernia,  containing  both  gut  and  omentum,  on 
which  I  operated  some  years  ago,  I  found,  after  dividing  the  stricture,  and 
taking  hold  of  the  omentum  in  order  to  push  back  the  intestine,  that  this  could 
not  be  reduced.  On  searching  for  the  cause  of  difficulty,  and  drawing  the 
mass  well  down^  I  found  high  up,  in  the  part  corresponding  to  the  neck  of  the 
sac,  a  narrow  band,  like  a  piece  of  whipcord,  stretching  across  bom  the 
omentum  to  the  mesentery  and  firmly  tying  down  the  gut.  On  dissecting  this 
carefully  through,  the  constricted  portion  of  intestine  subjacent  to  it  sprang 
up  to  its  fuU  diameter,  and  was  then  very  readily  reduced. 

ICaaag^maiit  of  Ommtnai. — The  omentum  may  require  to  be  treated 
in  one  of  three  ways  :  1.  It  may  be  returned ;  2.  It  may  be  left  in  the 
sac ;  8.  It  may  be  cut  off  The  method  of  treatment  must  vary  according 
to  the  state  in  which  the  omentimi  is  found.  If  it  be  small  in  quantity, 
healthy  in  character  though  congested,  and  apparently  recently  protruded, 
not  having  undergone  those  changes  that  occur  in  it  when  it  has  been  a 
long  time  in  a  hernial  sac,  it  should  be  reduced  after  the  intestine  has  been 
put  back* 
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liy  however,  its  mass  be  very  large,  if  it  be  hypertrophiedy  indurated,  or 
otherwise  altered  in  stmcture,  or  if  it  be  closely  adherent  to  the  sac^  at  the 
same  time  that  it  is  congested.  Surgeons  are  agreed  that  it  should  not  be 
retnmed  into  the  abdominal  cavity ;  as  inflammation  of  it,  Epipioilis,  will 
probably  set  in  and  terminate  fatally  with  effosion  into  the  peritoneal  sac.  So 
also,  if  the  omentum  be  in  large  quantity,  and  have  become  inflamed  in  the 
sac,  it  should  not  be  returned  ;  as  the  inflammation  in  it  is  very  apt  to  ran  on 
to  a  kind  of  sloughy  condition  of  the  whole  mass.  If  gangrenous,  it  should 
certainly  not  be  reduced.  When  simply  hypertrophied  and  adherent  to  the 
sac,  but  without  evidence  of  inflammation,  it  may  be  left  in  the  sac  ;  but,  in 
many  of  the  cases  of  hypertrophied,  and  in  all  cases  of  inflamed  or  gangrenous 
omentum,  the  best  practice  consists  in  cutting  off  the  mass,  as  recommended 
by  Sir  A.  Cooper  and  Lawrence.  If  it  be  left  in  the  sac,  inflammation  or 
sloughing  of  it  will  occur,  and  the  patient  can  derive  no  corresponding  advan- 
tage to  the  danger  he  will  consequently  run.  Excision  of  the  mass  may  be 
best  done  by  inclosing  the  neck  in  a  ligature  and  then  cutting  it  off  below 
this.  The  ligature  may  be  of  carbolized  catgut  or  fine  carbolized  silk.  If  the 
mass  be  large  it  is  better  to  divide  it  into  several  pieces,  and  to  tie  each 
separately.  The  ligatures  are  then  cut  short  and  allowed  to  retract  with  the 
stump  of  the  omentum  into  the  abdomen.  If  the  omentum  has  suffered  much 
from  the  strangulation,  it  must  be  drawn  well  down,  so  that  the  ligatures  may 
be  applied  to  a  healthy  part.  If  carbolized  catgut  or  silk  be  not  at  hand,  a 
strong  double  ligature  of  whipcord  or  silk  must  be  passed  through  the  neck 
and  tied  securely  on  each  side,  the  mass  below  then  being  cut  off.  As  a  liga- 
ture of  this  kind  might  become  a  source  of  irritation  if  it  were  drawn  into  the 
peritoneal  cavity,  it  must  not  be  cut  short,  and  its  ends  may  be  secured  to  a 
piece  of  plaster  on  the  fore  part  of  the  abdomen,  to  prevent  retraction  of  the 
stump  of  the  omentum.  I  have  frequently  employed  this  plan  with  excellent 
effect.  The  constricted  stump  of  omentum  sloughs  away  in  a  few  days,  and 
separates  with  the  ligature.  When  this  practice  is  adopted,  the  wound  should 
not  be  closed,  and  must  be  lightly  dressed.  The  quantity  of  omentum  that  is 
cut  off  varies  considerably  ;  the  mass  removed  usually  weighs  from  four  to  six 
ounces,  but  in  some  instances  it  may  amount  to  a  pound  or  more. 

Sacs  or  Apertures  are  occasionaJly  formed  in  the  omentum,  in  which  a 
knuckle  of  intestine  may  become  enveloped,  or  by  the  margins  of  which  it 
may  be  strangulated.  These  envelopes  of  omentum  around  the  gut,  which 
have  been  especially  described  by  Sir  P.  Hewett,  may  occur  in  all  lands  of 
hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbilical,  and  sometimes 
acquire  a  large  size,  completely  shutting  in  the  gut.  They  appear  to  be  fonncd, 
in  some  cases  at  least,  by  the  adhesion  of  the  opposite  edges  of  floating  layers 
of  omentum  around  a  piece  of  intestine,  which  thus  becomes  included.  It  is 
of  importance  to  bear  in  mind  the  possibility  of  their  existenoe,  and  in  all 
cases  to  unravel  the  omentum  before  removing  it,  lest  it  contain  a  knuckle  of 
intestine,  which  might  be  wounded  in  the  operation. 

Cysts^  usually  containing  pellucid  serous  fluid,  straw-coloured  or  reddened, 
but  sometimes  filled  with  blood,  are  occasionally  met  with  in  the  omentmn. 
They  appear  to  be  formed  in  the  same  way  as  the  sacs  containing  intestine 
just  described,  except  that  they  are  inclosed  on  all  sides,  their  serous  contents 
being  merely  exudations  from  the  peritoneal  lining  of  the  cysL  They 
are  globular,  elastic,  and  closely  resemble  in  form  a  knuckle  of  intestine. 
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occasioning  not  a  little  embarrassment  to  the  Surgeon  ;  by  a  careful  examina- 
tion and  unravelling,  however,  of  the  omentum,  their  true  nature  will  be  made 
out ;  their  fluid  contents  may  then  be  discharged,  and  the  omentum  dealt  with 
according  to  the  rules  already  given. 

Wounds  of  the  Zntestiiie  may  accidentally  occur  at  two  periods  of  the 
operation  ;  either  from  the  Surgeon  cutting  too  freely  down  upon  the  sac,  and 
opening  this  before  he  is  aware  of  what  he  is  about ;  or  else,  at  the  time  of 
the  division  of  the  stricture,  from  a  portion  of  the  gut  which  lies  beneath  it 
getting  into  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.  The 
first  kind  of  accident  can  happen  only  from  a  certain  degree  of  carelessness ; 
but  it  is  not  always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  so 
tight  that  the  finger-nail  cannot  be  slipped  under  it  as  a  guide  to  the  hernia- 
knife.  In  cases  of  this  kind,  a  very  narrow  director  must  be  used  ;  and  this 
is  a  most  dangerous  instrument,  as,  in  passing  it  deeply  out  of  sight  under  the 
tight  stricture,  a  small  portion  of  the  gut  may  curl  up  over  its  side  into  the 
groove,  and  thus  become  notched  by  the  knife  as  this  is  slid  along  it.  This 
accident  has  happened  to  the  best  and  most  careful  Surgeons.  Lawrence 
relates  two  cases  that  occurred  to  him  ;  and  Sir  A.  Cooper,  Cloquet,  Jobert, 
and  Liston  have  all  met  with  it.  It  may  be  known  to  have  occurred  by  the 
bubbling  up  of  a  small  quantity  of  flatus  and  liquid  faeces  frt)m  the  bottom  of 
the  incision.  The  Treatment  of  a  wound  of  the  gut  must  depend  upon  its 
size.  When  it  is  very  small,  resembling  a  puncture  rather  than  a  cut,  the 
practice  recommended  by  Sir  A.  Cooper  should  be  adopted ;  viz.,  to  seize  the 
margins  of  the  incision  with  a  pair  of  forceps,  and  to  tie  a  fine  silk  thread 
tightly  round  them,  the  ends  of  which  should  then  be  cut  off,  and  the  gut 
returned  into  the  abdominal  cavity.  Such  a  proceeding  as  this  does  not  appear 
to  give  rise  to  much,  if  to  any,  increase  of  danger.  In  a  case  that  occurred 
to  me  many  years  ago  at  the  Hospital,  in  which,  owing  to  the  excessive  tight- 
ness of  the  stricture,  a  very  narrow  director  only  could  be  passed  under  it,  the 
gut  immediately  above  it  was  notched  and  opened  by  a  kind  of  punctured 
wound ;  this  was  tied  up  in  the  way  mentioned,  and  after  the  death  of  the 
patient,  which  took  place  on  the  fourth  day  after  the  operation  from  gangrene 
of  the  strangulated  portion  of  bowel,  the  silk  ligature  was  found  to  be  com- 
pletely enveloped  in  a  mass  of  firm  plastic  exudation.  If  the  wound  be  of 
larger  size,  it  must  be  closed  by  Lembert's  suture  in  the  manner  described  in 
the  chapter  on  Wounds  of  the  Intestine  (p.  8G(),  Vol.  I.),  The  gut  must  be 
very  carefully  cleaned  with  some  antiseptic  solution  before  being  returned. 

Wound  ckT  one  of  tho  Artorios  in  the  neighbourhood  of  the  sac  may 
occur  during  the  division  of  the  stricture,  either  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  di\nding  the 
parts  in  a  wrong  direction.  This  accident  usually  happens  to  the  epigastric 
or  to  the  obturator  artery ;  and  Lawrence  has  collected  fourteen  recorded 
cases  in  which  it  occurred.  The  result  in  these  has  been  very  various  ;  in 
some  the  patients  have  died  ;  in  others,  after  much  loss  of  blood,  and  conse- 
quent faintness,  the  bleeding  ceased  spontaneously.  The  proper  Treatment 
would  certainly  consist  in  cutting  down  upon  and  securing  the  bleeding  vessel. 
In  the  event  of  the  Surgeon  operating  on  a  case  of  heniia,  without  having 
been  able  previously  to  satisiy  himself  as  to  its  precise  character,  or  if  from 
any  cause,  in  dividing  the  stricture,  he  have  reason  to  dread  the  proximity  of 
an  artery,  he  may  safely  and  readily  divide  the  constriction  wnth  a  knife  that 
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would  not  easily  cut  an  artery ;  and  he  will  find,  if  be  blunt  tbe  edge  of  his 
hernia-knife  by  drawing  it  over  the  back  of  the  scalpel,  that  it  will  still  be 
keen  enough  to  relieve  the  strangulation,  whilst  it  will  push  before  it  any 
artery  that  may  happen  to  be  in  the  way. 

fiaoughing  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens,  is 
commonly  attended  by  &tal  results ;  it  is  not,  however,  necessarily  so.  It 
has  twice  happened  in  my  practice ;  and  in  both  cases  the  patient  recoTered. 
In  an  old  woman  on  whom  I  operated  lor  femoral  hernia  of  very  large  siie, 
the  sac  sloughed  away,  exposing  nearly  the  whole  of  Scarpa's  triangle  with 
almost  as  much  distinctness  as  if  it  had  been  dissected ;  but,  although  in 
much  danger  for  a  time  from  an  acute  attack  of  peritonitis,  die  ultimately 
recovered. 

Artificial  Anna  and  Fiscal  Fistnla. — ^When  an  aperture  exists  in  the 
bowel  by  which  the  whole  of  the  intestinal  contents  escape  externally,  the 
condition  is  denominated  an  artificial  anus.  When  but  a  small  portion  so 
escapes,  the  greater  part  finding  its  way  through  the  natural  anus,  a  fcual 
fistula  is  said  to  exist.  The  quantity  of  £asculent  discharge  necessarily  depends 
upon  the  extent  of  destruction  of  the  intestinal  coats  ;  and  its  character  on 
the  part  of  the  gut  that  is  injured.  The  escape  takes  place  involuntarily,  and 
is  usually  continuous. 

This  condition  may  occur  in  several  ways.  Thus  the  gut  may  be  accident- 
ally wounded  during  the  operation,  and  the  fasces  may  afterwards  continue 
to  be  discharged  through  the  aperture  so  made ;  or  it  may  have  been  gan- 
grenous, and  have  given  way  into  the  sac  before  the  operation ;  or  the  Surgeon 
may  have  intentionally  laid  open  a  gangrenous  portion  of  intestine,  so  as  to 
facilitate  the  escape  of  the  feces.  In  some  cases  in  which  the  bowel  has  been 
severely  nip{ied,  and  is  dark  and  congested,  though  it  have  not  actually  fallen 
into  a  state  of  gangrene,  it  may  not  be  able  to  recover  itself  after  its  return 
into  the  abdominal  cavity,  but  will  give  way  in  the  course  of  three,  four,  six, 
or  even  ten  days  after  the  operation.  In  these  cases,  a  small  quantity  of 
feculent  matter  is  first  observed  in  the  dressings  ;  and  gradually  a  greater  dis- 
charge appears,  until  at  last  the  fistulous  opening  is  completely  established. 
In  such  cases,  it  is  of  importance  to  observe  that,  although  the  bowel  gives 
way  witliin  the  peritoneal  cavity,  the  faeces  do  not  become  extravasated  into 
this,  but  escape  externally.  This  important  circumstance  is  owing  to  the  fiict 
of  the  portion  of  the  bowel  that  is  nipped  losing  its  peristaltic  action,  and 
consequently  remaining  where  it  is  put  back ;  whilst  the  parts  in  the  neighbour- 
hood inflame,  throw  out  a  coagulable  exudation,  and  become  consolidated 
to  each  other  and  to  the  parietal  peritoneum,  so  as  to  include  the  gangrenous 
portion  of  the  gut,  and  completely  to  circumscribe  it.  It  is  consequently  of 
great  importance,  in  cases  of  this  kind,  not  in  anyway  to  disturb  the  adhesion^^ 
that  have  formed  between  the  sides  of  the  aperture  in  the  gut  and  the  neck  of 
the  sac. 

The  Pathology  of  Artificial  Anus  is  commonly  as  follows.  The  edges  of  tht 
aperture  in  the  gut  become  firmly  adherent  to  the  abdominal  wall ;  and 
whether  the  whole  or  a  portion  only  of  the  calibre  of  the  intestine  be  destroyed, 
the  apertures  of  the  upper  and  lower  end,  though  at  ^rst  lying  almost  in  a 
continuous  line,  soon  unite  at  a  more  or  less  acute  angle.  These  are  at  fint 
similar  in  size,  and  present  no  material  difierences  in  shape  or  appearance  :  as 
the  disease  becomes  more  chronic,  they  gradually  alter  in  their  characters ;  the 
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lower  aperinrCy  being  no  longer  used  for  the  transmission  of  fseces,  gradually 
becomes  narrower,  until  at  last  it  may  be  almost  completely  obliterated ; 
whilst  the  upper  portion  of  intestine  becomes  dilated  in  consequence  of 
there  being  usually  some  slight  obstruction  to  the  outward  passage  of  the 
faeces.  The  mesenteric  portion,  opposite  the  aperture,  becomes  drawn  out 
into  a  kind  of  prolongation  or  spur,  the  full  importance  of  which  was  first 
pointed  out  by  Dupuytren.  This  spur-like  process  projects  between  the  two 
apertures,  and,  being  deflected  by  the  passage  of  the  faeces,  has  at  last  a 
tendency  to  act  as  a  kind  of  Talye,  and  thus  to  occlude  the  orifice  into  the 
lower  portion  of  the  gut.  The  integuments  in  the  neighbourhood  of  such 
on  aperture  as  this  usually  become  irritated,  inflamed,  and  excoriated,  from 
the  constant  passage  of  the  faeces  over  them.  In  some  cases,  the  mucous 
membrane  lining  the  edges  becomes  everted,  and  pouting  ;  and,  in  others, 
a  true  prolapse  of  the  gut  takes  place,  large  portions  protruding.  An  artificial 
anus  fully  formed  in  this  way  never  undergoes  spontaneous  cure.  Besides 
this,  which  is  the  ordinary  form  of  artiflcial  anus,  we  must,  I  think,  recognize 
at  least  two  other  varieties,  both  of  which  I  have  met  in  practice.  In  one  of 
these,  the  angle  formed  by  the  gut  is  adherent  to  the  upper  extremity  of  the 
sac  which  has  been  returned,  and  thus  lies  at  some  distance  from  the  surface, 
so  that  the  faecal  matter  traverses  a  long  canal  before  it  reaches  the  external 
aperture.  In  the  other  variety  the  angle  of  the  gut  is  fixed  at  a  higher  point 
within  the  abdomen,  and  the  faeces  find  their  way  out  through  a  channel 
bounded  by  agglutinated  coils  of  intestine  and  layers  of  lymph.  In  both  of 
these  forms,  there  is  a  considerable  distance  between  the  external  opening  and 
the  aperture  in  the  gut.  Thus,  then,  there  are  three  forms  of  artificial  anus, 
differing  ftoxa  one  another  according  to  the  situation  of  the  angle  of  the  gut 
in  relation  to  the  external  opening  and  to  its  connections. 

When  a  Fctcal  Fistula  has  formed,  the  condition  of  parts  is  somewhat  dif- 
ferent. The  aperture  in  the  intestine  consists  of  merely  a  small  perforation  in 
its  coats,  unattended  by  any  considerable  loss  of  substance,  through  which  a 
quantity  of  thin  f aeculcnt  matter  exudes,  giving  rise  to  a  good  deal  of  irritation 
of  neighbouring  structures.  In  some  cases,  there  are  several  apertures 
communicating  with  the  gut,  and  extending  through  the  skin.  Fistulous 
openings  of  this  kind  not  unfrequently  undergo  spontaneous  cure  after  existing 
for  a  few  weeks  or  months. 

Treatment.~^U  the  aperture  be  merely  a  small  one,  with  a  narrow  fistula 
leading  into  the  gut,  the  chief  inconvenience  suffered  by  the  patient  often  arises 
from  the  irritation  of  the  skin  around  the  opening  by  the  continued  moisture 
of  the  faeculent  matter.  In  such  cases  the  skin  should  be  protected  by  means 
of  zinc  ointment  or  eucalyptus  oil  and  vaseline  spread  on  lint ;  and  the  patient 
should  wear  a  pad  to  restrain  the  discharge.  By  the  pressure  of  this  pad  the 
aperture  may  sometimes  be  made  to  close.  In  other  cases,  the  occasional 
application  of  the  galvanic  cauteiy  or  of  a  red-hot  wire  will  induce  contrac- 
tion of  its  edges  ;  and  in  other  instances,  again,  a  plastic  operation  of  some 
kind  may  be  required.  But  I  confess  I  have  not  usually  seen  much  advantage 
result  firom  such  operations,  which  are  often  followed  by  erysipelas.  As  the 
existence  of  an  artificial  anus,  by  interfering  with  nutrition,  commonly  gives 
rise  to  considerable  emaciation,  it  becomes  necessary  to  support  the  patient's 
strength  by  a  sufiBcient  quantity  of  good  and  nourishing  food ;  this  is  of 
greater  consequence  the  higher  the  fistula  is,  as  the  interference  with  the 
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earlier  stages  of  the  digestive  procese,  and  the  loss  of  nutritive  material  bj 
the  dischai^e  of  the  chyme,  is  proportiotmlly  great.  Spontaueons  cure  will 
occasionally  take  place,  even  thoa^h  a  perfect  artificial  anus  exist.  Id  a  caee 
under  mj  care  at  tlie  Hospital,  a  whole  knuckle  of  intestine  was  gangrenous, 
and  sloughed  away,  leaving  an  artificial  anus,  which  discharged  the  greater 
part  of  the  intestinal  contents,  but  gradually  contracted  and  closed  withoot 
any  local  application  or  treatment  beyond  attention  to  cleanliness. 

If  the  aperture  become  a  permanent  artificial  anus,  surgical  means  mnst  be 
adopted  in  order,  if  possible,  to  effect  a  cure.  Many  plans  have  been  BDggested 
for  effecting  this  object,  the  two  most  important  being  Dupuytren's  operation 
and  snture  of  the  gut,  with  or  without  removal  of  a  portion. 

In  Dupnytren's  operation  two  important  indications  have  to  be  fulfilled : 
the  first  is  to  diminish  or  destroy  the  projecting  valmlar  or  spur-like  procesB, 
and  thus  to  re-establish  the  continuity  of  the  canal  ;  and,  after  this  has  been 
done,  the  external  wound  may  be  closed,  by  paring  its  edges,  and  teinging 
them  tof,'ether  with  hare-lip  pins. 

The  first  object  is  best  accomplished  by  Dupuytren's  enterotome  (Fig.  792) ; 
this  consists  of  an  instrument  something  like  a  pair  of  scissors,  with  blunt  Int 
serrated  blades,  which  may  be  brought  together  by  acting  upon  a  screw  that 


travcTBcs  its  handle.  One  blade  of  the  instrument  (n)  is  passed  into  the  upper, 
the  other  (ft)  into  the  lower  portion  of  the  intestine  ;  they  are  then  approxi* 
mated  slowly,  and  fised  by  means  of  the  screw  in  such  a  way  as  to  compress  on 
each  side  the  spur-like  process  (Fig-  79;!).  Very  gradnally,  day  by  day,  this 
screw  is  tightened  so  as  to  induce  sloughing  of  this  projection,  and  cohesion  of 
ita  serous  surfaces.  As  this  process  goes  on,  tlie  irritation  caused  by  the  initni- 
meut  will  occasion  infiammatory  exudation  in  the  angle  formed  by  the  intes- 
tine, BO  that  the  peritoneum  and  mesentery  become  consolidated,  and  all 
opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur-like  proccn  be 
accideubklly  cut  through  before  the  lymph  is  thrown  out  in  sntlicient  qnantity, 
the  peritoneum  would  be  opened,  and  death  wimld  probably  eusnc  (  henct- 
the  necessity  for  caution  in  this  procedure.  Sc>  soon  as  the  blades  of  the 
inatmmcnt  have  come  into  contact,  and  the  spur-like  process  has  conseqneDtty 
sloughed  away,  the  great  obstacle  to  the  closure  of  the  artificial  anus  will 
be  removed  ;  and  the  continuity  of  the  canal  being  thus  re-established,  the 
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lips  of  the  external  opening  may  be  pared  and  brought  together  by  hare  lip 
pins  and  sutures.  In  some  cases,  from  the  length  of  time  that  has  elapsed — 
many  years,  possibly — the  fistula  continues  permanently  patent,  and  no  treat- 
ment is  available  for  its  closure.  Its  existence  is  not  incompatible  with  good 
general  health*  I  have  had  two  cases  under  my  constant  observation,  in  one 
of  which,  that  of  a  woman  about  fifty  years  of  age,  the  whole  of  the  intestinal 
contents  have  been  discharged  for  four  years  through  an  aperture  of  the 
umbilicus,  in  consequence  of  the  sloughing  away  of  a  large  coil  of  intestine  in 
an  umbilical  hernia ;  the  other  being  that  of  a  lady  more  than  eighty,  who  has  for 
upwards  of  thirty  years  had  a  feecal  fistula  in  the  right,  groin,  consequent  on 
an  operation  for  femoral  hernia. 

In  the  second  method  of  operating  adopted  by  Dittel,  Billroth,  Gzerny,  and 
many  other  continental  Surgeons,  the  gut  is  freely  exposed  and  dissected 
away  from  its  adhesions  to  the  abdominal  wall.  This  must  be  done  with 
antiseptic  precautions.  The  bowels  must  have  been  thoroughly  emptied 
before  the  operation  is  commenced.  The  external  opening  must  be  carefully 
cleaned  with  some  efficient  antiseptic,  and  unhealthy  granulation  tissue  must 
be  scraped  away  with  a  sharp  spoon.  The  oiifice  of  the  gut  must  also  be 
cleansed,  and  a  small  piece  of  sponge,  which  has  been  properly  disinfected  by 
carbolic  lotion,  may  be  pushed  into  the  upper  orifice  to  prevent  the  escape  of 
any  faecal  matter.  The  opening  through  which  the  gut  protrudes  must  then 
be  enlarged  by  an  incision  carried  in  the  most  convenient  direction  and  the 
gut  dissected  away  and  drawn  out.  If  the  opening  is  on  one  side  only  and 
very  small,  it  may  be  closed  by  sutures  ;  if  large,  the  whole  affected  portion 
of  the  gut  is  cut  away.  The  details  of  this  operation  are  described  later 
on,  as  they  are  identical  with  those  practised  in  the  removal  of  portions  of 
intestine  for  other  causes.  As  before  stated,  the  death  rate  among  the  published 
cases  in  which  this  operation  has  been  performed,  is  one  in  four  ;  so  it  must  not 
be  lightly  undertaken.  If  the  patient  suffers  merely  from  a  ftecal  fistula,  which 
can  be  easily  controlled  by  a  pad,  it  would  evidently  be  unjustifiable  to  submit 
him  to  the  risk  of  such  an  operation.  If,  however,  the  patient  is  othenvise  in 
good  health,  but  suffering  great  inconvenience  from  the  artificial  anus,  and 
other  means  have  failed,  the  operation  holds  out  a  fair  prospect  of  relief  and 
may  be  undertaken. 

Operation  without  Opening  the  Sac. — The  possibility  of  removing  the 
stricture  in  strangulated  hernia  without  laying  the  sac  open,  naturally  sug- 
gested itself  when  it  was  known  that  in  many  cases  the  stricture  was  seated 
in  the  tendinous  and  areolar  tissues  outside  the  neck  of  the  sac,  and  that,  when 
these  were  divided,  the  protrusion  was  readily  reduced.  This  operation  was 
performed  by  Petit  as  long  ago  as  1718,  but  was  seldom  practised  until  it  was 
revived  of  late  years  by  Aston  Key  and  Luke.  The  great  advantage  sought 
to  be  gained  by  this  operation  is  that,  as  the  peritoneum  is  not  interfered  with 
nor  its  cavity  opened,  the  risk  from  peritonitis  will  be  proportionately  lessened. 
The  wound  made  by  the  operation  being  altogether  superficial,  and  the  sac 
not  opened,  its  risk  has  been  compared  to  that  of  the  taxis,  with  the  addition 
of  that  which  would  result  from  a  superficial  wound.  This  argument  would 
be  conclusive  in  favour  of  the  operation  without  opening  the  sac,  if  it  could 
be  shown  that,  in  all  cases  of  strangulated  liemia,  peritonitis  is  occasioned  by 
interfering  with  the  peritoneal  cavity  ;  it  must,  however,  be  admitted,  even  by 
the  keenest  advocates  of  Petit's  oi)eration,  that  this  is  not  the  case.     It  has 
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before  been  pointed  oat  that  in  a  considerable  proportion  of  cases  the  inflam- 
mation of  the  peritoneum  starts  from  the  injured  portion  of  gut,  and  is  not 
the  consequence  of  septic  processes  extending  ^m  the  wound  or  of  septic 
matter  introduced  by  the  fingers  of  the  Surgeon.  The  former  causes  will 
come  into  play  whether  the  sac  be  opened  or  not,  and  the  latter  are  so  far  con- 
trolled by  the  modern  improvements  in  the  treatment  of  wounds  that  a  wound 
of  the  peritoneum  is  now  robbed  of  most  of  its  dangers. 

There  can  be  no  doubt,  from  the  experience  of  former  times,  that  an  opening 
into  the  cavity  of  the  abdomen  made  without  antiseptic  precautions  is  attended 
by  some  danger  of  setting  up  peritonitis  or  aggravating  any  that  may  exist  at 
the  time.  It  is  equally  certain  that  with  all  precautions  we  may  occasionallY 
fail  in  preventing  sepsis  in  a  wound  seated  so  near  the  genital  organs,  as  the 
dressings  may  accidentally  be  soiled  with  urine  or  displaced  by  the  movements 
of  the  patient.  The  arguments  therefore  in  favour  of  Petit's  operation,  founded 
on  its  reducing  the  risk  of  peritonitis,  cannot  be  said  to  be  completely  invali- 
dated by  the  general  use  of  antiseptics. 

There  are,  however,  two  objections  that  may  be  urged  against  Petit'i^ 
operation  with  more  justice  than  that  it  does  not  prevent  the  occurrence  of 
peritonitis.  Tlie  first  is,  that,  if  the  intestine  be  not  seen,  it  may  sometimes  be 
returned  in  a  gangrenous  condition ;  and  the  second,  that  the  gut  may  possibly 
be  returned  still  strangled  by  bands  of  adhesion,  or  by  inclusion  in  an  omental 
aperture.  With  regard  to  the  first  objection,  it  may  be  stated  that,  if  the  intes- 
tine be  in  a  gangrenous  state,  there  will  usually  be  some  evidence  of  this,  either 
in  the  change  that  has  taken  place  in  the  general  symptoms  of  the  patient,  or 
in  the  condition  of  the  sac  and  its  coverings,  which  will  enable  the  Surgeon  to 
guess  at  the  condition  of  the  enclosed  parts,  and  will  of  course  induce  him  to 
expose  them  fully  and  examine  them  thoroughly.  This  objection,  however, 
cannot  apply  to  those  cases  in  which  the  strangulation  has  existed  only  for  a 
time  that  would  be  insufficient  to  allow  the  occurrence  of  gangrene,  and  does 
not  therefore  oppose  the  performance  of  Petit's  operation  in  recent  cases  of 
strangulation.  With  regard  to  the  occurrence  of  internal  strangulation,  it  is 
excessively  rare ;  and  when  it  does  occur,  it  still  more  rarely  happens,  whether 
the  strangulation  be  effected  by  bands  of  adhesion  or  by  an  aperture  in  the 
omentum,  that  the  parts  can  be  returned  without  opening  the  sac,  adhesions 
usually  existing  also  between  this  structure  and  its  contents.  But  the  best 
answer  to  the  objections  against  the  operation  without  opening  the  sac,  are  the 
results  that  have  followed  this  practice.  Luke,  who  has  had  great  experience 
on  this  subject,  states  that  he  has  operated  in  84  cases  of  hernia.  In  25  of 
these  the  sac  was  opened ;  in  59  the  sac  remained  unopened.  Of  the  25  in 
which  it  was  opened,  8  died  ;  whilst,  of  the  59  in  which  Petit^s  operation  was 
performed,  only  7  died.  If  to  Luke's  cases  we  add  those  reported  by  N.  Ward, 
we  shall  find  86  deaths  in  153  cases  of  Petit's  operation.  That  the  ordinary 
operation,  indeed,  of  opening  the  sac  is  an  exceedingly  fatal  one,  is  well  known 
to  all  hospital  Surgeons,  and  is  fully  proved  by  surgical  statistics.  Of  77  opera* 
tions  for  hernia,  reported  by  Sir  A.  Cooper,  36  proved  fatal ;  and  of  545  cases 
recorded  in  the  Journals,  and  collected  by  Turner,  260  are  reported  to  have 
died.  The  result,  therefore,  of  Luke's  operations  is  very  favourable,  when  con- 
trasted with  those  in  which  the  sac  was  opened ;  but  it  must  not  be  assnme<l 
that  the  entire  difference  is  due  to  the  sac  not  being  opened,  for  eveiy  serious 
complication  of  hernia,  such  as  gangrene  of  the  gut,  prolonged  strangulatii»n, 
reduction  in  mass,  &c.,  necessitates  the  opening  of  the  sac. 
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Tlie  operation  without  opening  the  sac  may  be  practised  in  all  forms  of 
hernia,  but  is  much  more  readily  done  in  some  varieties  of  the  disease  than  in 
others.  It  is  especially  applicable  in  cases  of  femoral  hernia,  in  which  the 
stricture  is  commonly  outside  the  sac,  as  will  be  mentioned  when  speaking  of 
that  form  of  the  disease.  Of  31  cases  of  femoral  hernia,  operated  on  by  Luke, 
the  sac  required  opening  in  7  only.  In  inguinal  hernia  it  is  not  so  easy 
to  perform  Petit's  operation ;  indeed,  in  the  majority  of  cases  the  Surgeon  will 
fail  to  remove  the  stricture  in  this  way.  This  is  owing  to  the  constriction 
being  usually  seated  in  the  neck  of  the  sac,  as  is  especially  observable  in  con- 
genital hernia.  Of  20  inguinal  hemise  operated  on  by  Lidce,  the  sac  required 
opening  in  13  instances. 

For  the  various  reasons  that  have  been  mentioned,  I  am  decidedly  of  opinion 
that  this  operation  should  always  be  attempted,  in  preference  to  the  ordinary 
one  of  opening  the  sac,  in  those  cases  in  which  the  hernia,  not  having  been 
long  strangulated,  presents  no  sign  of  the  occurrence  of  gangrene  in  it, 
and  more  especially  when  it  is  femoral  or  umbilical.  Even  if  the  Surgeon 
fail  in  completing  Petit's  operation,  in  consequence  of  the  existence  of  a 
stricture  in  the  neck  of  the  sack,  or  the  constriction  of  this  part,  no  harm 
can  have  resulted ;  for  the  sac,  after  being  exposed,  may  at  any  time  be  opened 
in  the  ordinary  way,  and  the  operation  completed  by  dividing  the  stricture 
from  within. 

When  the  hernia  is  of  large  size  and  irreducible,  it  is  of  especial  importance 
to  avoid  opening  the  sac.  If  it  be  opened,  the  contents  will  inflame,  and  fatal 
peritonitis  commonly  ensues.  In  these  cases,  as  Luke  has  pointed  out,  it 
rarely  happens  that  the  old  inherent  parts  are  seriously  strangulated,  but  the 
whole  mischief  seems  to  be  occasioned  and  the  injury  to  be  received  by  the  new 
protrusion  that  has  taken  place,  and  that  gives  rise  to  the  tension ;  and  if 
this  can  be  liberated  and  reduced,  the  Surgeon  has  done  all  that  need  be 
accomplished.  The  evidence  of  the  reduction  of  the  recent  protrusion,  although 
the  old  adherent  and  irreducible  hernia  be  left,  is  usually  sufficiently  obvious ; 
the  portion  of  gut  returning  with  a  slip  and  a  gurgle,  with  considerable 
diminution  in  the  general  tension  of  the  tumour. 

Operation. — With  regard  to  the  mode  of  performing  Petit's  operation  little 
need  be  said  here,  as  it  is  precisely  identical  with  the  steps  of  the  other  opera- 
tion up  to  the  period  of  the  exposure  of  the  sac ;  except  that,  when  it  is  not 
intended  to  open  this,  the  incision  should  be  placed  more  directly  over  its 
neck.  The  stricture,  if  situated  outside  the  sac,  will  then  be  found  either  ia 
some  of  the  tendinous  structures  surrounding  it,  or  else  in  the  subserous 
areolar  tissue  lying  upon  it.  After  the  division  of  the  constricting  bands  in 
this  situation,  by  means  of  a  probe-pointed  knife  carried  underneath  them^ 
or  by  dissecting  down  upon  them,  an  attempt  at  taxis  may  be  made  by 
compressing  the  tumour  in  the  usual  way,  at  the  same  time  that  its  neck  is 
steadied  by  the  fingers  of  the  left  hand.  If  the  contents  can  be  reduced,  the 
incision  in  the  superficial  structures  is  brought  together  and  dressed  as  already 
described  (p.  787).  Should  peritonitis  come  on,  as  the  result  of  the  strangu- 
lation, it  must  be  treated  in  the  usual  way.  If,  after  the  Surgeon  has  fairly 
divided  all  the  structures  outside  the  sac,  he  find  still  that  the  return  of  the 
hernia  is  prevented  by  some  constriction  in  its  neck,  it  will  be  necessary  to  lay 
this  open  and  divide  the  constriction  in  the  usual  way. 

B«d«etion  in  Xam. — The  reduction  of  the  hernia  in  mass  consists  in  the 
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rettim  of  the  sac  and  its  contents  into  the  abdomen  still  in  a  state  of  strangn- 
lation.    When  it  is  said  that  the  parts  are  retamed  into  the  abdomen,  it  must 
not  be  understood  that  they  are  pushed  back  into  its  cavity,  but  that  the 
external  protrusion  is  caused  to  disappear  by  being  pushed  into  the  sabBerooB 
areolar  tissue  behind  and  underneath  the  parietal  peritoneum,  between  it  and 
the  abdominal  muscles.    This  remarkable  accident,  which  was  first  described 
by  the  French  Surgeons  of  the  last  century,  received  but  little  notice  from 
practitioners  in  this  country  until  attention  was  drawn  to  it  by  Luke,  by  whom 
its  pathology  has  been  carefully  studied.    Birkett,  who  has  also  investigated 
this  condition  with  much  care,  is  of  opinion  that  the  sac  is  not  torn  firom  ite 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is  ruptnred, 
usually  at  its  posterior  part  at  its  neck,  and  that  thus  the  contents  of  the  aac 
are  forced  through  this  rent  into  the  subperitoneal  areolar  tissue  ;  whilst  the 
mouth  of  the  sac,  still  constricting  the  hernia,  and  thus  keeping  it  in  a  atatc 
of  strangulation,  is  pushed  back  from  the  internal  ring.    It  appears  to  me  that 
both  explanations  are  correct,  and  that  we  must  admit  two  forms  of  reduction 
in  mass  ;  the  sac  being  pushed  back  intact  in  a  state  of  strangulation,  in  one 
form,  as  described  by  Luke  ;  whilst  in  the  other,  as  observed  by  Birkett,  the 
sac  is  ruptured,  and  the  hernia,  strangulated  by  the  displaced  month  of  the  sac, 
is  forced  out  through  the  rent. 

Causes. — The  reduction  in  mass  has  been  far  more  frequently  observed  in 
cases  of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.    It  has 
been  met  with  in  femoral  hemiae,  but  very  rarely,  and,  so  far  as  I  know,  not  in 
any  other  form  of  the  disease.    This  comparative  frequency  of  its  occurrence 
in  inguinal  hemisB  is  doubtless  due  to  their  large  size,  and  loose  areolar  con- 
nections.   The  accident  has  more  often  occurred  from  the  patient's  own  efforts 
at  reducing  a  strangulated  hernia,  than  from  those  of  the  Surgeon.    It  u  a 
remarkable  fact  that,  in  most  of  the  instances  in  which  it  has  occurred,  only  a 
very  slight  degree  of  force  appears  to  have  been  employed  in  the  reduction  of 
the  tumour ;  and  the  accident  would  seem  to  have  resulted  from  the  adhesions 
between  the  sac  and  the  neighbouring  parts  being  much  weaker  than  natand, 
so  that  a  moderate  degree  of  force  caused  the  whole  to  slip  through  the  canal. 
It  may,  however,  occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible  or 
long-continued. 

Symptoms. — The  symptoms  indicative  of  this  accident  are  constitutional 
and  local  The  constitutional  symptoms  consist  in  a  continuance  of  those  that 
are  indicative  of  the  existence  of  strangulation,  notwithstanding  the  disappear- 
ance of  the  tumour.  The  vomiting  and  constipation  persisting,  the  patient 
speedily  becomes  much  depressed  in  strength,  being  seized  with  hiccup  and 
prostration  of  all  vital  power  ;  signs  of  gangrene  then  evince  themselves  within 
the  sac ;  and  death  ensues. 

An  examination  of  the  parts  in  hernia  will  usually  enable  the  Surgeon  to 
recognize  the  natm*e  of  the  accident ;  he  will  ascertain  that  a  tumour  had  pre- 
viously existed,  and  will  learn  from  a  description  of  its  general  characten,  and 
the  symptoms  occasioned  by  it,  that  it  was  in  all  probability  a  stiungolated 
rupture.  He  will  then  find,  on  examining  the  part,  that  there  is  a  total  absence 
of  all  that  frilness  which  is  occasioned  by  the  presence  of  the  sac,  even  after  ita 
contents  only  have  been  reduced ;  the  sac,  in  such  cases,  always  giving  rise  t<k 
a  feeling  of  fulness  and  roundness  in  the  part.  He  will,  on  the  contrarr,  find 
that  the  abdominal  ring  is  peculiarly  and  very  distinctly  open  ;  it  is  mncb 
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larger  than  usoal,  and  somewhat  roonded.  On  pushing  the  finger  into  the  canal, 
this  will  be  found  quite  empty ;  but  in  some  cases,  on  deep  pressure  with  the 
finger,  especially  when  the  patient  stands  up  or  coughs,  a  rounded  tumour  may 
be  indistinctly  felt  behind  the  ordinary  seat  of  the  hernia.  In  many  cases, 
however,  the  most  careful  manual  examination  will  &il  to  detect  any  pro- 
minence of  this  kind. 

Treatment. — If,  after  careful  examination  of  such  a  case  as  this,  in  which  the 
symptoms  of  strangulation  continue,  the  Surgeon  learn  by  the  previous  history 
that  a  tumour  has  existed,  but  that  it  has  suddenly  gone  up  ;  and  further,  if  he 
find  that  the  seat  of  the  supposed  hernia  presents  the  n^ative  evidence  that 
has  just  been  described,  it  will  then  be  necessary  for  him  to  push  his  inquiries 
a  Btep  ftarther  by  an  exploratory  incision.    Such  an  incision  as  this  may  first  be 
used  as  a  simple  means  of  diagnosis,  and,  as  it  does  not  penetrate  the  peritoneal 
cavity,  there  is  no  danger  attending  it ;  and  if  the  hernia  be  found,  it  will  serve 
the  parpo«  of  the  ordinary  incision  required  in  the  operation,  and  may  be  used 
for  the  relief  of  the  strangulation.    The  first  incision  should  be  made  so  as  to 
expose  the  abdominal  ring ;  if  this  be  found  peculiarly  round  and  open,  it  would 
increase  the  probability  of  the  existence  of  the  condition  sought  for.    The 
inguinal  canal  must  next  be  laid  open,  and  the  parts  contained  within  it 
carefully  examined.    If  no  appearance  of  hernial  sac  be  found,  but  the  cord  be 
distinctly  and  clearly  seen,  still  further  presumptive  evidence  will  be  afforded 
of  the  redaction  having  been  effected  in  mass  ;  for,  if  the  hernia  have  been  put 
back  in  the  usual  way,  the  sac  will  necessarily  be  left  in  the  canal,  and  will 
preserve  its  usual  relations  to  the  cord.    This  supposition  will  be  strengthened 
almost  to  a  certainty  if  it  be  found  that  the  **  condensed  cellular  capsule  imme* 
diately  investing  the  sac,"  as  it  is  termed  by  Luke — in  other  words,  the  con- 
densed and  laminated  subserous  areolar  tissue — ^has  been  left  in  the  canal.    An 
opening  made  into  this  will,  as  that  Surgeon  observes,  allow  the  finger  to  be 
brought  into  contact  with  the  hernial  tumour  itself.    Should,  however,  this 
condensed  areolar  tissue  not  be  found,  it  must  not  be  concluded  that  no  hernia 
is  present,  inasmuch  as  this  investment  may  have  been  accidentally  absent. 
The  finger  should  then  be  passed  into  the  internal  ring,  which  will  probably  be 
foond  open,  and  should  be  carried  from  side  to  side ;  the  tumour,  if  present, 
will  be  detected  lying  externally  to  the  peritoneum  behind  the  abdominal  wall. 
liVlien  found,  it  must  be  brought  down  into  the  canal  by  enlarging  the  ring  ;  it 
most  then  be  opened,  its  contents  examined,  and  the  stricture  in  its  neck 
divided.    The  intestine  that  has  been  so  strangled  must  be  dealt  with  in 
sbccordance  with  the  rules  already  laid  down.    If  the  tumour  cannot  be  readily 
brought  down  so  as  to  admit  of  an  examination  of  it  and  its  contents,  the  patient 
fchonld  be  desired  to  make  some  propulsive  efforts,  so  as  to  cause  it  to  protrude. 
If  it  still  do  not  come  down,  it  must  be  opened,  and  the  stricture  cautiously 
<li\ided  within  the  abdomen  with  a  sheathed  bistoury. 

Traatmant  of  Stnmgnlatad  KmrniA  by  Aspixation. — This  operation,  in 
which  it  is  attempted  to  render  a  strangulated  hernia  reducible  by  withdrawing 
itA  gaseous  and  fluid  contents  by  means  of  the  pneumatic  aspirator,  was  introduced 
intr>  practice  by  Dieulafoy,  and  is  thus  performed :  An  aspirator  of  the  form 
rv'presented  in  Fig.  98,  page  238,  Vol.  I.,  is  to  be  preferred,  and  the  needle  must 
not  exceed  ^^  ii^^h  in  diameter.  The  aspirator  having  been  proved  to  be  in 
working  order,  and  the  needle  clear,  a  vacuum  is  made  by  withdrawing  the 

j/ift  ton«    A  few  drops  of  water  may  be  left  in  the  bottom  of  the  cylinder,  so  that 
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SPECIAL  HERNLffi. 


maUZHAI*    HXBMIA. 


By  ZngQinal  K«niia  is  meant  that  protnuion  which  occapies  the  whole 

or  a  portion  of  the  ingninal  canal,  and  when  inlly  formed^  pames  ont  of  the 

external  abdominal  ring  into  the  scrotnm.    Many  varieties  of  this  hernia  ait* 

recognized  by  Surgeons.    Thus  it  is  said  to  be  Complete,  when  it  passes  ont 

of  the  external  ring ;  Incomplete,  or  Interstitial,  so  long  as  it  is  contained 

within  the  canal ;  Oblique,  when  it  occupies  the  whole  course  of  the  canal  ; 

ZHred,  when  it  passes  forwards  through  a  limited  extent  of  it ;  Congenital, 

when  it  descends  through  an  unobliterated  processus  vaginalis  and  lies  in 

the  sac  of  the  tunica  vaginalis;  and  Eficyeted,  or  Infantile,  when  it  lies 

behind  this.     Inguinal  hernias  constitute  the  commonest  species  of  rupture, 

and  would  be  much  more  frequent  than  they  are,  were  it  not  for  the  obliquity 

of  the  canal,  and  the  manner  in  which  its  sides  are  applied  to  one  another, 

and  cloaely  overlap  the  spermatic  cord.    They  occur  with  most  readiness  in 

those  cases  in  which  the  canal  is  short  and  the  apertures  wide.    Although 

these  faemise  are  commonly  incomplete  in  their  early  stages,  it  is  seldom  that 

they  oome  under  the  observation  of  the  Surgeon  until  the  protrusion  has 

passed  beyond  the  abdominal  ring. 

Oni^igcE  IxcmxAL  Hernia,  often  called  External,  on  account  of  its 
relation  to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal, 
from  one  ring  to  the  other ;  and  nsuaUy  protrudes  through  the  external  one, 
constituting  one  of  the  forms  of  Serotsl  Ssnda. 

Ca  wrings. — As  it  ^passes  along  the  canal«  it  necessarily  receives  the  same 
in\'estment6  that  the  spermatic  cord  does ;  although  these  are  often  greatly 
modified  by  being  elongated,  hypertropliied,  and  otherwise  altered  in  appear- 
ance.     If  we  regard  the  ingninal  canal  as  consisting  of  a  series  of  protrusions 
<»f  tbe  dilferent  layers  of  the  abdominal  parietes,  the  outermost  lieing  the  skin^ 
and   tbe    innermost  the  fkscia  transversalis,  with  the  |jeritonenm  applied  to 
chiSy  it  is  easy  to  understand  how  the  hernia  in  its  descent  has  these  pro- 
ion^atk^Dfl  drawn  over  it,  thus  becoming  successively  invested  with  the  same 
4ovenn^s  ss  the  spermatic  a>rd.    Thus  it  firat  pushes  Ijefore  it  that  portion  of 
the  peritofieom  which  lies  in  a  fossa  just  external  to  tlie  epiguttric  vessels ;  it 
next   r^eeivefK  an  invesunent  from  the  subfieritoneal  fat,  which,  uniting  with 
tb*-  iMT'ta  trmnsveraalis,  constitutes  the/oMS  jnrapria  of  the  sac  ;  as  it  (jSMea 
under  the  internal  oUique,  it  receives  sf>me  of  the  fibns  of  this  muscle,  in  the 
•liafie   of  the  cremasteric  fascia ;  and,  lastly,  wheu  it  reacbe*.  the  external 
jMamirr^   riu«r,  which  it  greatly  distends  and  render*  n^und  and  ojien,  it 
Uro>«i*BS  <»v««d  by  tbe  intercolnronar  fiucia,  receiving  also  a  partial  invest- 
lucnt    Mr*j^^  its  mxk  from  some  of  tiic  expanded  and  thickened  filmmft 
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retum  of  the  sac  and  its  contents  into  the  abdomen  still  in  a  state  of  strangn- 
lation.  When  it  is  said  that  the  parts  are  retained  into  the  abdomen,  it  must 
not  be  nnderstood  that  they  are  pushed  back  into  its  cavity,  bat  that  the 
external  protrusion  is  cansed  to  disappear  by  being  pushed  into  the  subseroos 
areolar  tissue  behind  and  underneath  the  parietal  peritoneum,  between  it  and 
the  abdominal  muscles.  This  remarkable  accident,  which  was  first  described 
by  the  French  Surgeons  of  the  last  oentury,  received  but  little  notice  from 
practitioners  in  this  country  until  attention  was  drawn  to  it  by  Luke,  by  whom 
its  pathology  has  been  carefuUy  studied.  Birkett,  who  has  also  investigated 
this  condition  with  much  care,  is  of  opinion  that  the  sac  is  not  torn  from  its 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is  ruptared, 
usually  at  its  posterior  part  at  its  neck,  and  that  thus  the  contents  of  the  sac 
are  forced  through  this  rent  into  the  subperitoneal  areolar  tissue  ;  whilst  the 
mouth  of  the  sac,  still  constricting  the  hernia,  and  thus  keeping  it  in  a  state 
of  strangulation,  is  pushed  back  from  the  internal  ring.  It  appears  to  me  that 
both  explanations  are  correct,  and  that  we  must  admit  two  forms  of  redaction 
in  mass  ;  the  sac  being  pushed  back  intact  in  a  state  of  strangulation,  in  one 
form,  as  described  by  Luke  ;  whilst  in  the  other,  as  observed  by  Birkett,  the 
sac  is  ruptured,  and  the  hernia,  strangulated  by  the  displaced  mouth  of  the  sac^ 
is  forced  out  through  the  rent. 

GatisM. — The  reduction  in  mass  has  been  far  more  frequently  observed  in 
cases  of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.  It  has 
been  met  with  in  femoral  hemiae,  but  very  rarely,  and,  so  far  as  I  know,  not  in 
any  other  form  of  the  disease.  This  comparative  frequency  of  its  occurrenoe 
in  inguinal  hemiae  is  doubtless  due  to  their  large  size,  and  loose  areolar  con* 
nections.  The  accident  has  more  often  occurred  from  the  patient's  own  efforts 
at  reducing  a  strangulated  hernia,  than  from  those  of  the  Sui^geon.  It  is  a 
remarkable  fact  that,  in  most  of  the  instances  in  which  it  has  occurred,  only  a 
very  slight  degree  of  force  appears  to  have  been  employed  in  the  reduction  of 
the  tumonr ;  and  the  accident  would  seem  to  have  resulted  from  the  adhesions 
between  the  sac  and  the  neighbouring  parts  being  much  weaker  than  natoral, 
so  that  a  moderate  degree  of  force  caused  the  whole  to  slip  through  the  canaL 
It  may,  however,  occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible  or 
long-continned. 

Stjmptmns. — The  symptoms  indicative  of  this  accident  are  constitutional 
and  local  The  constitutional  symptoms  consist  in  a  continuance  of  those  that 
are  indicative  of  the  existence  of  strangulation,  notwithstanding  the  di8a[^)ear- 
ance  of  the  tumour.  The  vomiting  and  constipation  persisting,  the  patient 
speedily  becomes  much  depressed  in  strength,  being  seized  with  hiccup  and 
prostration  of  all  vital  power  ;  signs  of  gangrene  then  evince  themselves  within 
the  sac ;  and  death  ensues. 

An  examination  of  the  parts  in  hernia  will  usually  enable  the  Surgeon  to 
recognize  the  nature  of  the  accident ;  he  ^vill  ascertain  that  a  tumour  had  pits 
viously  existed,  and  will  learn  from  a  description  of  its  general  characters,  and 
the  symptoms  occasioned  by  it,  that  it  was  in  all  probability  a  strangulated 
rupture.  He  will  then  find,  on  examining  the  part,  that  there  is  a  total  absence 
of  all  that  fulness  which  is  occasioned  by  the  presence  of  the  sac,  even  after  ita 
contents  only  have  been  reduced  ;  the  sac,  in  such  cases,  always  giving  rise  U\ 
a  feeling  of  fulness  and  roundness  in  the  part.  He  will,  on  the  contranr,  find 
that  the  abdominal  ring  is  peculiarly  and  very  distinctly  open ;  it  ia  much 
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larger  than  usual,  and  somewhat  rounded.  On  pushing  the  finger  into  the  canal, 
this  will  be  found  quite  empty ;  but  in  some  cases,  on  deep  pressure  with  the 
finger,  especially  when  the  patient  stands  up  or  coughs,  a  rounded  tumour  may 
be  indistinctly  felt  behind  the  ordinary  seat  of  the  hernia.  In  many  cases, 
however,  the  most  careful  manual  examination  will  fail  to  detect  any  pro- 
minence of  this  kind 

Treatment. — If,  after  careful  examination  of  such  a  case  as  this,  in  which  the 
symptoms  of  strangulation  continue,  the  Surgeon  learn  by  the  previous  history 
that  a  tumour  has  existed,  but  that  it  has  suddenly  gone  up  ;  and  further,  if  he 
find  that  the  seat  of  the  supposed  hernia  presents  the  negative  evidence  that 
has  just  been  described,  it  will  then  be  necessary  for  him  to  push  his  inquiries 
a  step  further  by  an  exploratory  incision.    Such  an  incision  as  this  may  first  be 
used  as  a  simple  means  of  diagnosis,  and,  as  it  does  not  penetrate  the  peritoneal 
cavity,  there  is  no  danger  attending  it ;  and  if  the  hernia  be  found,  it  will  serve 
the  purpose  of  the  ordinary  incision  required  in  the  operation,  and  may  be  used 
for  the  relief  of  the  strangulation.    The  first  incision  should  be  made  so  as  to 
expose  the  abdominal  ring ;  if  this  be  found  peculiarly  round  and  open,  it  would 
increase  the  probability  of  the  existence  of  the  condition  sought  for.    The 
inguinal  canal  must  next  be  laid  open,  and  the  parts  contained  within  it 
carefully  examined.    If  no  appearance  of  hernial  sac  be  found,  but  the  cord  be 
distinctly  and  clearly  seen,  still  further  presumptive  evidence  will  be  afforded 
of  the  reduction  having  been  effected  in  mass  ;  for,  if  the  hernia  have  been  put 
back  in  the  usual  way,  the  sac  will  necessarily  be  left  in  the  canal,  and  \vill 
preserve  its  usual  relations  to  the  cord.    This  supposition  will  be  strengthened 
almost  to  a  certainty  if  it  be  found  that  the  '*  condensed  cellular  capsule  imme- 
diately investing  the  sac,"  as  it  is  termed  by  Luke — in  other  woids,  the  con- 
densed and  laminated  subserous  areolar  tissue — ^has  been  left  in  the  canal.    An 
opening  made  into  this  will,  as  that  Suigeon  observes,  aUow  the  finger  to  be 
brought  into  contact  with  the  hernial  tumour  itself.    Should,  however,  this 
condensed  areolar  tissue  not  be  found,  it  must  not  be  concluded  that  no  hernia 
is  present,  inasmuch  as  this  investment  may  have  been  accidentally  absent 
The  finger  should  then  be  passed  into  the  internal  ring,  which  will  probably  be 
found  open,  and  should  be  carried  from  side  to  side ;  the  tumour,  if  present, 
will  be  detec^ted  lying  externally  to  the  peritoneum  behind  the  abdominal  wall. 
When  found,  it  must  be  brought  down  into  the  canal  by  enlarging  the  ring ;  it 
must  then  be  opened,  its  contents  examined,  and  the  stricture  in  its  neck 
divided.    The  intestine  that  has  been  so  strangled  must  be  dealt  with  in 
accordance  with  the  rules  already  laid  down.    If  the  tumour  cannot  be  readily 
brought  down  so  as  to  admit  of  an  examination  of  it  and  its  contents,  the  patient 
should  be  desired  to  make  some  propulsive  efforts,  so  as  to  cause  it  to  protrude. 
If  it  still  do  not  come  down,  it  must  be  opened,  and  the  stricture  cautiously 
divided  within  the  abdomen  with  a  sheathed  bistoury. 

Tr«atm«nt  of  Strutgnlated  Kemia  by  Aspiratioii. — This  operation,  in 
which  it  is  attempted  to  rcnder  a  strangulated  hernia  reducible  by  withdrawing 
its  gaseous  and  fluid  contents  by  means  of  the  pneumatic  aspirator,  was  introduced 
into  practice  by  Dieulafoy,  and  is  thus  performed :  An  aspirator  of  the  form 
represented  in  Fig.  98,  page  238,  Vol.  I.,  is  to  be  preferred,  and  the  needle  must 
not  exceed  ^V  ^^^^  ^^  diameter.  The  aspirator  having  been  proved  to  be  in 
working  order,  and  the  needle  clear,  a  vacuum  is  made  by  withdrawing  the 

piston.    A  few  drops  of  water  may  be  left  in  the  bottom  of  the  cylinder,  so  that 
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gas  may  be  recognized  as  soon  as  it  enters.  The  needle  is  now  introduced 
into  that  part  of  the  tumour,  where,  from  resonance  or  percussion,  or  elastic 
feely  the  gut  is  supposed  to  lie,  and  as  soon  as  its  eye  is  covered  the  vacuum 
is  turned  on.  The  needle  must  now  be  carefully  and  steadily  pushed  onwards. 
If  there  be  fluid  in  the  sac  this  will  rise  into  the  syringe,  and  as  soon  as  it 
ceases  to  flow,  the  needle  must  be  again  carefully  pushed  onwards,  untU,  from 
the  appearance  of  gas  or  faecal  matter  in  the  syringe,  it  is  known  that  the  gut 
is  reached.  The  needle  must  be  held  steadily  and  pushed  in  one  direction 
only,  as  any  lateral  movement  would  tend  to  scratch  or  tear  the  gut.  The 
gas  may  be  sufficient  in  quantity  to  fill  the  vacuum,  and  if  this  occur,  the 
cock  must  be  turned,  the  syringe  emptied,  and  a  fresh  vacuum  made.  If  one 
puncture  fails  to  diminish  the  bulk  of  the  tumour,  the  needle  must  be  with- 
drawn and  inserted  at  a  fresh  spot,  and  this  may  be  repeated  two  or  three 
times.  If  the  needle  become  plugged,  it  is  better  to  abandon  the  operation  at 
once,  as  further  attempts  would  probably  meet  with  no  better  success.  After 
the  operation  taxis  may  be  immediately  employed,  and  if  it  fail  the  ordinaiy 
operation  must  be  performed.  Aspiration  has  been  performed  sufficiently  often 
to  show  that  if  needles  of  the  proper  size  be  used  carefully,  it  is  almost,  if  not 
absolutely,  innocuous.  Dieulafoy  records  27  cases,  20  of  which  were  suc- 
cessful, reduction  of  the  gut  by  taxis  following  the  operation.  In  the 
remaining  7  it  w^as  harmless,  and  of  these  8  died  and  4  recovered,  after  the 
ordinary  operation  for  hernia.  Other  Surgeons  have  not  succeeded  in  obtaining 
such  satirfactory  results.  At  University  College  Hospital  aspiration  has 
been  tried  7  times.  In  1  case  only  was  it  followed  by  reduction ;  in  1  the 
fltiid  from  the  sac  only  was  withdrawn,  yet  the  impulse  returned  and  the 
patient  recovered,  though  the  hernia  remained  unreduced ;  in  4  it  failed 
entirely,  and  the  ordinary  operation  was  performed  in  d  cases  successftillT. 
In  the  fatal  case  two  days  after  the  operation  the  punctures  could  not  be 
found  at  the  post-mortem  examination.  In  the  remaining  case  the  patient 
was  moribund  at  the  time,  and  died  a  few  minutes  after  the  operation.  At 
the  post-mortem  no  gas  or  fluid  could  be  squeezed  from  the  punctures  in  the 
gut.  It  seems,  therefore,  that  the  danger  of  fascal  extravasation  is  veiy  small, 
although  it  is  said  to  have  occurred.  The  operation  may  fairly  be  tried  in 
suitable  cases,  especially  when  the  hernia  is  very  large  and  resonant  on 
percussion,  and  only  recently  strangulated.  It  would  be  unwise  to  attempt  it 
when  from  the  duration  of  the  strangulation  inflammation  or  gangrene  of  the 
gut  might  be  suspected. 
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SPECIAL  HERNUS. 

INaXTINAIi    HXRNIA. 

Bt  Zngniiuil  Kemia  is  meant  that  protrusion  which  occupies  the  whole 
or  a  portion  of  the  inguinal  canal,  and  when  fully  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  Many  varieties  of  this  hernia  are 
recognized  by  Surgeons.  Thus  it  is  said  to  be  Complete,  when  it  passes  out 
of  the  external  ring ;  Incomplete,  or  Interstitial,  so  long  as  it  is  contained 
within  the  canal ;  Obliqtie,  when  it  occupies  the  whole  course  of  the  canal ; 
Direct,  when  it  passes  forwards  through  a  limited  extent  of  it ;  Congenital, 
when  it  descends  through  an  unobliterated  processus  vaginalis  and  lies  in 
the  sac  of  the  tunica  vaginalis;  and  Encysted,  or  Infantile,  when  it  lies 
behind  this.  Inguinal  hemise  constitute  the  commonest  species  of  rupture, 
and  would  be  much  more  frequent  than  they  are,  were  it  not  for  the  obliquity 
of  the  canal,  and  the  manner  in  which  its  sides  arc  applied  to  one  another, 
and  closely  overlap  the  spermatic  cord.  They  occur  with  most  readiness  in 
those  cases  in  which  the  canal  is  short  and  the  apertures  wide.  Although 
these  hernias  are  commonly  incomplete  in  their  early  stages,  it  is  seldom  that 
they  come  under  the  observation  of  the  Surgeon  until  the  protrusion  has 
passed  beyond  the  abdominal  ring. 

Oblique  Ikouixal  Hernia,  often  called  External,  on  account  of  its 
relation  to  the  epigastric  artcr}%  passes  through  the  whole  length  of  the  canal, 
from  one  ring  to  the  other  ;  and  usually  protrudes  through  the  external  one, 
constituting  one  of  the  forms  of  Serotel  Kemia. 

Coverings. — As  it  [passes  along  the  canal,  it  necessarily  receives  the  same 
investments  that  the  spermatic  cord  does ;  although  these  are  often  greatly 
modified  by  being  elongated,  hypertrophied,  and  otheniv'ise  altered  in  appear- 
ance. If  we  regard  the  inguinal  cnnnl  as  consisting  of  a  series  of  protrusions 
of  the  different  layers  of  the  abdominal  parietes,  the  outermost  being  the  skin, 
and  the  innermost  the  fiiscia  transversalis,  with  the  peritoneum  applied  to 
this,  it  is  easy  to  understand  how  the  hernia  in  its  descent  has  these  pro- 
longations drawn  over  it,  thus  becoming  successively  invested  with  the  same 
coverings  as  the  spermatic  cord.  Thus  it  first  pushes  before  it  that  portion  of 
the  peritoneum  which  lies  in  a  fossa  just  external  to  the  epigastric  vessels  ;  it 
next  receives  an  investment  from  the  subperitoneal  fat,  which,  uniting  with 
the  fascia  trans^'ersalis,  constitutes  th^  fascia  propria  of  the  sac  ;  as  it  passes 
under  the  internal  oblique,  it  receives  some  of  the  fibres  of  this  muscle,  in  the 
shape  of  the  cremasteric  fascia ;  and,  lastly,  when  it  reaches  the  external 
abdominal  ring,  which  it  greatly  distends  and  renders  round  and  open,  it 
becomes  covered  by  the  intercolumnar  fascia,  receiving  also  a  partial  invest- 
ment around  its  neck  from  some  of  the  expanded  and  thickened  fibrona 
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bands  that  lie  near  the  rin^,  and  which  arc  always  most  marked  upon  its 
outer  side. 

Salatiozis. — The  relations  of  the  spermatic  cord  and  testes,  and  of  the 
q)igastric  artery,  to  an  inguinal  hernia,  are  of  great  importance.  The  sper- 
maiic  cord  will  almost  invariably  be  found  to  be  situated  behind  or  rather 
underneath  the  oblique  inguinal  hernia  ;  and  the  iesiis  will  l)e  found  to  lie  at 
its  lower  and  back  part,  where  it  may  always  be  distinctly  felt.  In  some  cases 
the  elements  of  the  spermatic  cord  become  separated,  the  vas  deferens  lying  on 
one  side,  and  the  spermatic  vessels  on  the  other.  In  other  rare  cases,  an 
instance  of  which  there  is  in  a  preparation  in  the  University  College  Museum, 
the  heniia  lies  behind  the  cord  and  has  the  testis  in  front.  In  other  cases 
again,  it  may  happen  that  the  elements  of  the  cord  are  all  separately  spread 
out  on  the  forepart  of  the  hernial  tumour.  The  epigastric  ariery  has  the  same 
relations  to  the  oblique  inguinal  hernia  that  it  has  to  the  spermatic  cord,lyiDj): 
to  the  inner  side  of  and  behind  its  neck.  The  pressure  of  large  and  old 
inguinal  heniise  has,  however,  a  tendency  to  modify  somewhat  the  relations  of 
this  vessel.  By  distending  the  rings,  and  dragging  the  posterior  wall  down- 
wards and  inwards,  they  shorten  the  canal,  and  cause  a  great  deflection 
of  the  artery  from  its  natural  course,  which  is  changed  from  an  oblique 
direction  to  one  curved  downwards  and  inwards,  under  the  outer  edge  uf 
the  rectus  muscle. 

Direct  Ixguixal  Hernia. — This  does  not  pass  out  like  the  oblique  throu;rIi 
the  internal  abdominal  ring,  but  pushes  forwards  through  a  triangular  space, 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  the 
rectus  on  the  inner,  and  the  crural  arch  at  its  base  ;  through  this  the  hernial 
tumour  protrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the 
inguinal  canal. 

CoraringB. — These  vary  according  to  the  length  of  the  canal  that  tbc 
hernia  traverses,  and  the  portion  of  the  posterior  wall  through  which  it  pro- 
trudes. In  fact,  there  are  at  least  two  distinct  forms  of  direct  inguinal  hernia, 
which  differ  according  as  they  are  situated  internal  or  external  to  the  oIh 
literated  hypogastric  artery.  One,  the  most  common  variety,  is  situatetl 
internal  to  the  cord-like  remains  of  this  vessel,  between  it  and  the  outer  cilp' 
of  the  rectus.  The  other,  which  is  of  less  fre<]uent  occurrence,  ia  situatul 
outside  this  vessel,  between  it  and  the  epigastric  artery. 

In  that  form  of  direct  inguinal  hernia,  which  lies  internal  to  the  hypogastric 
artery,  the  protrusion  takes  place  through  that  part  of  the  posterior  wall  of  tliv 
inguinal  canal  which  is  situated  almost  behind  and  opposite  to  the  estemnl 
ring.  In  this  situation,  the  investments  successively  received  by  the  hernia 
are,  first,  the  ])eritoneuni,  the  subperitoneal  fat,  and  the  fascia  transversalis ; 
it  then  comes  into  contact  with  the  conjoined  tendons  of  the  internal  oblii)Ut* 
and  transversalis  muscles,  which  it  may  either  rupture  or  push  before  \U 
thinned  out  and  expanded.  Most  fi-equently  these  are  ruptured,  eonstitatini; 
a  partial  investment  to  the  protrusion,  which  is  most  evident  on  the  inner- 
most part  of  the  sac,  that  which  is  nearest  the  mesial  line.  As  tlh' 
hernia  passes  through  the  external  abdominal  ring,  it  receives  fhim  it  the 
intercolumuar  fascia  and  fibres,  and  lastly  is  invested  by  the  common  fiu^  i^ 
and  integuments. 

In  the  rare  form  of  direct  inguinal  hernia  which  lies  external  to  the  hypogoitrtr 
artery^  the  protrusion  may  pass  under  the  lower  edge  of  the  internal  oblique 
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muBcle,  and  then  receives  a  partial  iuvestment  of  cremasteric  fascia,  especially 
oa  its  iliac  side,  as  it  comes  into  relation  with  the  internal  oblique.  This 
form  of  direct  ingninal  heruia,  therefore,  receiTCS  very  ne^-ly  the  same 
coveriu^;  that  the  oblique  does,  though  its  investment  by  the  cremast«r  is 
Dot  BO  perfect.    It  does  not  come  into  relation  with  the  conjoined  tendons. 

Bal«.tioa». — In  the  direct  inguinal  hernia,  the  spermalic  c(n-d  lies  to  the 
outer  Hide  of  the  sac ;  and  its  elements  are  never  separated  from  one  another, 
OS  occasionally  happens  in  the  oblique.  The  epigastric  artery  also  is  on  the 
outer  Bide,  but  usually  arches  very  distinctly  over  the  neck  of  the  sac,  some- 
times indeed  completely  encircling  the  npper  as  well  as  the  outer  margin 
(Fig.  794). 

Inoomplbxs  or  Intebstitul  Hernia  is  usually  of  the  obliqne  kind ;  bnt 
Lawrence  has  observed  that  it  may  be  of  the  direct  variety.  It  often  escapes 
notice,  but  may  not  nnfrequently  be  observed  on  the  opposite  aide  to  an 
ordinary  inguinal  hernia. 

Xhrnlil*  iBffauud  Semi*,  on  opposite  sides,  are  of  very  common  occnr- 


Flg.  7116.— Double  Inpiliiil  JU rnlt 
on  the  uiiicilile  -  Ot>Iic|ue  iiI'>vb. 
Dir«l  liplow  ;  MpusW  \rs  Epi- 

rcnce,  and  they  may  be  of  the  same,  or  assume  different  forms.  In  some 
instances,  the  two  forms  may  be  observed  on  the  same  side  (Fig.  705). 

In  females,  inguinal  hemiio  are  much  less  frequent  than  in  males.  They 
may  occur  at  all  ages,  but  seldom  come  under  the  notice  of  the  Surgeon  except 
at  advanced  periods  of  life.  They  have  the  same  relations  as  in  the  male, 
cxcciit  that  the  ronnd  ligament  is  substituted  for  the  spermatic  cord. 

Hgna. — The  signs  of  inguinal  hernia  vary  somewhat  according  to  its 
character,  whether  interstitial,  complete  or  scrotal,  oblique  or  direct.  In 
the  inttratitial  hernia,  a  degree  of  folness  will  be  perceived  in  the  canal  when 
the  patient  stands  or  congha  j  and,  on  pressing  the  finger  on  the  internal  ring, 
or  passing  it  np  into  the  external  ring,  and  directing  the  patient  to  congh,  a 
distinct  impalse,  together  with  tumonr,  may  he  ftlt.  In  the  ordinary  obliijtie 
ittffuinal  Amiw,  a  tnmonr  of  an  oblong  or  oval  shape,  oblique  in  its  direction, 
takii^  ihc  comae  of  the  canal  downwards  and  forwards,  will  be  felt  protruding 
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through  the  external  abdominal  ring,  and  presenting  all  the  usual  signs  of  a 
hernia.  So  long  as  it  is  confined  to  the  neighbourhood  of  the  pubes,  it  is  of 
moderate  size  ;  but  when  once  it  enters  the  scrotum,  where  it  meets  with  less 
resistance,  it  may  gradually  enlarge  until  it  attains  an  enormous  bulk.  The 
testicle,  however,  maj  always  be  felt  tolerably  distinct  at  its  posterior  inferior 
part.  In  women  this  form  of  hernia  descends  into  the  labium,  but  never 
attains  the  same  magnitude  as  in  men.  When  of  large  size,  these  ruptures 
usually  contain  both  intestine  and  omentum,  most  frequently  a  portion  of  the 
ileum,  though  the  various  other  viscera,  such  as  the  caecum,  bladder,  &c.,  have 
been  found  in  them.  In  the  direct  inguinal  /i^nia,  the  symptoms  closely 
resemble  those  of  the  oblique,  except  that  the  tumour  is  more  rounded,  and 
usually  not  so  large  ;  the  neck  is  wider,  and  situated  near  the  root  of  the  penis, 
with  the  cord  on  its  outer  side. 

Roser  directs  attention  to  the  important  fact  that  the  oblique  or  external 
inguinal  hernia  is  most  common  in  young  males,  whilst  the  internal  or  direct 
inguinal  hernia  is  ahnost  confined  to  elderly  men.  This  appears  to  be  owing 
to  the  imperfect  closure  of  the  fascicular  process  of  the  peritoneum  being  the 
conmion  cause  of  the  first,  and  absorption  of  &t  of  the  second  form. 

The  different  forms  of  inguinal  hernia  are  not  unf  requently  complicated  with 
various  other  affections ;  either  with  different  kinds  of  rupture,  or  with  diseases 
of  the  cord  or  testis,  such  as  hydrocele  of  the  cord  or  of  the  tunica  vaginalis, 
or  varicocele.  These  various  complications  necessarily  make  the  diagnosiB 
somewhat  more  obscure,  but  with  care  and  practice  it  may  generally  easily  be 
made  out. 

BiAgnosis. — The  diagnosis  of  inguinal  hernia  is  usually  readily  effected,  the 
characters  and  position  of  the  tumour  enabling  the  Surgeon  to  determine  its 
true  nature.  In  most  cases  it  is  useless  to  endeavour  to  ascertain  whether  the 
hernia  is  oblique  or  direct ;  all  old  oblique  heniiae  having  a  tendency  to  drag 
the  inner  ring  downwards  and  inwards,  approximating  it  and  bringing  it  nearly 
opposite  to  the  outer  one,  shortening  and  destroying  the  obliquity  of  the  canal. 
Hence  the  direction  of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so 
nearly  resembles  what  is  met  with  in  the  direct  form  of  hernia,  that  the 
Surgeon  should  not  attempt  to  undertake  an  operation,  more  |)articu]arly  the 
division  of  the  stricture,  on  any  imaginary  diagnosis.  Some  fonns  of  femoral 
hernia  may  occasionally  be  confounded  with  the  inguinal ;  the  distinguishing 
points  between  these  two  forms  of  the  disease  will  be  considered  in  the  section 
on  femoral  hernia. 

The  diagnosis  of  inguinal  hernia  from  other  diseases  in  this  vicinity  has  to 
be  considered  under  the  two  conditions  in  which  the  rupture  is  found, — 1,  in 
the  canal^  and  2,  in  the  scrotum. 

1.  Whilst  still  lying  in  the  canal ^  inguinal  hernia  requires  to  be  diagnosed 
from  the  following  conditions,  a.  Abscess^  descending  from  the  interior  of  the 
abdomen  or  pelvis  through  the  canal,  and  passing  out  through  the  abdominal 
ring.  The  diagnosis  may  here  be  effected  by  recognizing  the  soft  fluctuating 
feel  of  the  abscess,  which,  though  reducible  on  pi-essure,  and  descending  on 
coughing  with  a  distinct  impulse,  docs  not  present  the  more  solid  cbamcteis 
and  the  gurgling  sensation  of  a  hernia,  h.  Encysted  or  Diffused  Bf^irocele  of 
the  Cord.  In  the  enct/sted  hydrocele  there  is  a  smooth  oval  swelling  situated  on 
the  cord,  which  can  be  apparently  reduced,  being  pushed  up  into  the  canal, 
and  descends  again  on  coughing  or  straining ;  but  it  may  be  distinguished  from 
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hernia  by  being  always  of  the  c»me  size,  by  not  being  reducible  into  the  cavity 
of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very  defined  outline. 
If  the  testicle  be  drawn  downwards  the  encysted  hydrocele  becomes  fixed  and 
is  no  longer  reducible  even  into  the  canal.  In  the  diffused  hydrocele  of  the 
cord,  the  absence  of  distinct  impulse  on  coughing,  the  impossibility  of  return- 
ing the  swelling  completely  within  the  abdominal  cavity,  and  of  feeling  the 
cord  in  a  free  and  natural  state  in  hernia,  will  prevent  the  diseases  from  being 
confounded  with  each  other,  r.  Hamatoceh  of  the  Cord,  Here  the  soft  and 
fluctuating  nature  of  the  swelling,  the  ecchymosis,  the  impossibility  of  com- 
plete reduction,  and  the  absence  of  gurgling,  will  indicate  its  true  nature. 
si.  Fatty  or  other  Tumoure  occasionally  form  on  the  cord ;  but  the  circum- 
scribed character  and  limited  size  of  these  swellings,  the  absence  of  impulse 
on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen,  and  their 
becoming  fixed  when  the  testicle  is  drawn  down  so  as  to  put  the  cord  on  the 
stretch,  will  point  out  that  they  are  not  hemiae.  e.  Lodgment  of  the  Testis  in 
ihe  Inguinal  Ganal  will  give  rise  to  a  tumour,  which  closely  resembles  incom- 
plete inguinal  hernia  :  and  if  it  should  happen  to  become  inflamed  in  this 
dsituation,  the  difficulty  of  the  diagnosis  from  strangulated  hernia  may  be  very 
considerable.  In  the  ordinary  undescended  testis,  the  absence  of  that  organ 
in  the  scrotum  on  the  affected  side,  the  peculiar  sickening  pain  occasioned  by 
the  pressure  of  the  tumour,  the  absence  of  gurgling,  and  of  all  possibility  of 
reduction,  will  enable  the  diagnosis  to  be  effected.  /.  Inflamed  Undescended 
Testis.  From  this  it  is  not  always  at  once  easy  to  effect  the  diagnosis  of 
incomplete  inguinal  hernia  in  a  state  of  strangulation,  with  which  indeed  it 
may  be  complicated.  This  point  in  diagnosis  will  be  more  fully  treated  of  in 
ispeaking  of  congenital  hernia.  In  the  meanwhile,  it  may  be  stated  that  the 
absence  of  persistent  and  continuous  vomiting  and  constipation,  the  feel  of  the 
tumour,  hard  below,  elastic  above,  and  the  peculiar  pain  when  it  is  compressed, 
will  enable  the  Surgeon  to  recognize  the  true  nature  of  the  tumour  as  being  a 
iretained  and  inflamed  testis. 

2.  When  the  hernia  has  descended  into  ihe  scrotum,  it  may  be  confounded 
leith  :  a.  Hydrocele  of  tfte  Tunica  Vaginalis.  In  this  disease  there  is  an  oval 
'QT  pyriform  tumour,  usually  translucent,  unchangeable  in  size  or  shape  by 
ipressnre,  and  having  the  cord  clear  and  distinct  above  it,  with  an  absence  of 
impulse  on  coughing,  or  of  gurgling  in  attempts  at  reduction.  The  patient 
<will  uaually  have  noticed  in  hydrocele  that  the  swelling  first  appeared  at  the 
tbottom  of  the  scrotum,  while  in  hernia  it  descended  from  above.  In  cases  of 
•congenital  hydrocele  in  children,  in  which  there  is  still  an  opening  communicating 
with  the  peritoneal  cavity,  the  tumour  may  be  diminished  in  size  by  steady 
pressure,  but  gradually  returns,  fluctuates,  and  is  translucent.  In  these  cases 
itA  transincency,  and  the  gradual  manner  in  which  the  sac  is  emptied  and  is 
refilled,  very  different  from  the  sudden  slip  up  and  protrusion  of  a  hernia, 
enable  the  Hurgeon  to  establish  the  diagnosis.  In  infanta,  however,  it  must  be 
remembered  that  a  hernia  is  often  translucent,  as  it  seldom  oontaina  omentum, 
and  the  contents  of  the  gut  may  be  chiefly  gas.  It  not  unfrequently  happens  that 
hemiais  complicated  witfi  hydrocele  of  the  tunica  vaginalis.  In  these  cases  the 
two  separate  tumours  can  usually  be  distinguished,  there  being  some  degree  of 
constriction,  or  of  consolidation,  between  them.  The  hydrocele  will  present  its 
ordinary  characters  of  transincency,  irreducibility,  and  circumscribed  outline, 
and  is  commonly  placed  anterior  to  the  hernia,  which  lies  towards  the  back  of 
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the  scrotnin,  and  may  be  distinguished  by  its  redaeibility  and  impulse  on 
conghing.  It  sometimes  happens,  as  in  a  case  which  once  fell  under  my  ob- 
servation, that  a  hydrocele  of  the  cord  is  assodaied  with  one  of  t^ie  iumea  raginaUs 
and  a  hernia ;  in  such  circumstances,  the  diagnosis  requires  a  little  care,  but 
may  be  effected  readily  enough  by  separately  determining  the  characters  of  tbe 
different  swellings,  b.  Varicocele.  Here  the  diagnosis  may  be  effected  in  tbe 
way  pointed  out  by  Sir  A.  Cooper.  The  patient  should  be  placed  in  the  re- 
cumbent position,  and  the  swelling  reduced ;  the  Surgeon  then  presses  upon  tbe 
external  ring  with  his  fingers,  taking  care  to  cover  the  whole  of  it,  and  desires 
the  patient  to  stand  up.  If  it  be  a  hemia,  the  tumour  cannot  descend ;  bat  if 
it  be  a  varicocele,  it  will  speedily  reappear  whilst  the  pressure  is  being  kept  up, 
the  blood  being  conveyed  into  it  through  the  spermatic  arteries,  r.  Ttanours 
of  the  Testis,  These  may  be  distinguished  from  hernia  by  their  solid  feel, 
rounded  shape,  by  the  absence  of  all  impulse  on  coughing,  and,  especially,  by 
the  cord  being  felt  free  and  clear  above  them,  and  the  inguinal  canal  unoccupied 
d,  HcematoceU  of  the  Ttmica  Vaginalis.  Here  the  cause  of  the  swellings  its 
oval  shape,  opacity,  solid  feel,  the  absence  of  impulse  on  coughing,  and 
the  defined  characters  of  the  cord,  wiU  enable  the  Surgeon  to  ma^e  the 
diagnosis. 

Treatment. — ^When  inguinal  hernia  is  reducible,  the  rupture  must  be  kept 
up  by  a  well-made  truss,  the  pad  of  which,  of  an  oval  shape,  should  press  not 
only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal.  It  is  in 
this  form  of  hernia  that  the  various  operations  for  the  radical  cure  are  most 
applicable.  When  it  is  irreducible,  and  of  large  size,  nothing  can  be  done 
beyond  supporting  it  in  a  bag-truss. 

Operation. — When  the  hernia  is  strangulated,  if  the  taxis  properly  employed 
in  the  direction  of  the  canal  have  failed,  the  operation  must  be  performed  in 
the  follo\ving  way.  The  bladder  having  been  emptied  and  the  pubes  shaved, 
the  patient  should  be  brought  to  the  edge  of  the  bed  ;  and  the  Surgeon, 
standing  between  his  legs,  and  having  the  skin  covering  the  external  ring  well 
pinched  up,  divides  the  fold  in  the  usual  way,  by  an  incision  two  inches  in 
length,  commencing  about  half  an  inch  above  the  external  abdominal  ring. 
Should  any  spouting  vessel,  as  the  external  pudic,  be  divided  in  this  incision, 
it  had  better  be  ligatured.  The  Surgeon  then  pi-oceeds  with  the  seccioo 
through  the  subcutaneous  structures ;  he  will,  in  many  cases,  find  the  superficial 
fascia  considerably  thickened,  particularly  if  the  patient  have  long  worn  a  tnus. 
He  divides  this  structure  in  the  line  of  the  external  incision,  and  then  exposes 
the  intercolumnar  fascia,  which  will  also  generally  be  found  thickened,  and 
incorporated  with  the  superficial  fascia.  In  many  cases,  the  interoolonuiar 
fibres  will  be  found  condensed  into  a  thick  and  broad  fillet,  which  limits  the 
further  extension  of  the  ring,  and  produces  an  evident  constriction  upon  the 
neck  of  a  large  inguinal  hernia.  An  opening  should  be  carefiiUy  made  into 
this  fascia,  a  grooved  director  passed  under  the  edge  of  the  ring,  and  ihis  slit 
up.  In  some  cases,  though  but  very  rarely,  it  wUl  now  be  found  that  the  hernia 
may  be  reduced,  its  strangulation  depending  on  the  constriction  of  the  maigins 
of  this  aperture  ;  most  commonly,  however,  the  stricture  is  situated  deeper  than 
this.  The  cremasteric  fascia,  which  is  generally  considerably  thickened,  is  nov 
exposed,  when  its  fibres  wUl  be  found  to  form  a  kind  of  reticulated  mesh  over 
the  hernial  tumour.  This  structure  must  be  carefully  divided  upon  a  direcior, 
when  the  trans  versalis  fascia  and  subserous  areolar  tissue,  or  fascia  frppria^y^ 
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be  laid  bare.  This  Btmcture  is  usually  thickened  and  vascular,  and  not  unfre- 
quentlj  the  stricture  appears  to  be  situated  in  it,  or  in  a  kind  of  condensed  ring 
formed  by  the  incoiporation  of  it  with  the  meshes  of  the  cremaster.  If  it  be 
found,  after  the  division  of  these  fasciae,  that  the  hernia  can  be  reduced,  it  would 
of  course  be  unnecessary  to  lay  open  the  sac ;  and  the  patient's  chance  of 
I'ecovery  will  be  considerably  enhanced,  more  particularly  if  the  operation  be 
performed  for  an  old  scrotal  hernia  of  large  size,  by  not  doing  so.  If,  however, 
as  will  happen  in  the  majority  of  instances  in  inguinal  hernia,  it  be  found  that 
the  stricture  is  in  the  neck  of  the  sac  itself,  occasioned  by  a  condensation, 
conscriotion,  and  puckering  of  it,  the  sac  must  be  carefully  opened  at  its 
anterior  part,  the  finger  introduced,  and  the  stricture  divided  from  within,  by 
pressing  the  finger-nail  under  it,  and  cautiously  sliding  the  hernia-knife  along 
this.  It  is  an  established  rule  in  surgery,  that  this  division  should  be  effected 
in  a  direction  immediately  upwards,  so  that  it  may  lie  parallel  with  the 
epigastric  vessels,  whether  it  be  situated  upon  the  inner  or  outer  side  of  these. 
It  is  true  that,  if  the  Surgeon  could  be  sure  that  he  had  to  do  with  an  oblique 
inguinal  hernia,  he  might  safely  divide  the  stricture  outwards  ;  or,  if  he  were 
certain  that  the  protrusion  was  of  the  direct  kind,  he  might  make  the  section 
inwards  ;  but,  as  it  commonly  happens  that  he  cannot  determine  with  absolute 
certainty  upon  which  variety  of  hernia  he  is  operating,  he  adopts  the  safer  plan 
recommended  by  Sir  A.  Cooper  and  Sir  W.  Lawrence,  of  cutting  upwards  from 
the  middle  of  the  ring  parallel  to  the  epigastric  vessels.  After  the  hernia 
has  been  reduced  the  ring  may  be  closed  in  proper  cases,  as  already  described 
(p.  769). 

The  Seat  of  Stricture  in  inguinal  hernia  will  thus  be  seen  to  differ  in 
different  cases ;  and  in  some  instances  it  exists  in  two  situations.  I  think  it 
most  commonly  occurs  in  the  neck  of  the  sac,  o^ving  to  contraction  and  elonga- 
tion of  it,  with  condensation  of  the  subserous  areolar  tissue  lying  immediately 
upon  it.  In  other  cases,  though  much  more  rarely,  it  seems  to  be  formed  by  a 
thickening  of  the  transvcrsalis  fascia  in  the  inner  ring,  but  altogether  outside 
the  sac.  Oa*asionally  it  is  met  with  in  some  part  of  the  canal,  at  the  lower 
edge  of  the  internal  oblique,  but  much  more  frequently  at  the  external  abdominal 
ring.  In  many  cases  there  is  very  tight  constriction  in  this  situation,  as  well 
as  in  the  deeper  portions  of  the  canal,  or  at  the  inner  ring  ;  hence,  after  the 
division  of  any  stricture  at  the  external  abdominal  ring,  the  deeper  portions  of 
the  canal  should  always  1)e  carefully  examined  before  any  attempt  is  made  to 
put  the  hernia  back. 

The  operation  for  an  Incomplete  Inguinal  Henm  requires  to  be  conducted  in 
the  same  way  as  that  which  has  just  been  described,  except  that  the  incision 
need  not  be  quite  so  long,  and  should  not  extend  beyond  the  external  ring. 
After  this  has  been  laid  open,  and  the  tendon  of  the  cxtenial  oblique  slit  up, 
a  flat  director  must  be  passed  under  the  lower  edge  of  the  internal  oblique, 
which  must  be  carefully  divided  ;  should  the  stricture  not  bo  relieved  in  this 
way,  and  the  sac  require  to  be  laid  open,  the  deep  section  must  be  made  in  the 
same  way  and  in  the  same  direction  as  has  already  been  described. 

In  Xngniaal  XemlA,  containing  cither  the  OMonm,  the  Mgmcid 
nexnre  of  the  Cdcn,  or  the  Uriaerj  Bladder,  the  protruded  viscera  are 
only  partially  covered  by  peritoneum ;  hence,  in  operating  upon  such  hernias, 
when  strangulated,  care  must  be  taken  that  the  contents  be  not  wounded,  which 
is  apt  to  occur  if  the  »Snrgeon  divide  the  parts  without  due  caution,  not  sns- 
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pecting  himself  to  bare  reached  the  neighboartiood  of  the  Tisciu,  but  believing 
that  he  has  met  with  a  sac  which  does  not  exist.  As  the  protrnded  parte  an 
trenerall;  adherent  in  these  cases,  the  Snrgeon  mnst  content  himsdf  with  leav- 
ing them  nnredaced  after  the  division  of  the  stricture ;  in  snch  circumstances, 
it  has  happened  that  the  protmsiou  is  ultimately  drawn  back  into  the  abdomen 
hj  some  natural  action  of  the  parts. 

Opentions  for  strangulated  inguinal  hernia  are  required  during  a  greater 
range  of  ages  than  those  for  any  other  kind  of  protmsiou.  I  have  operated 
Buccessfally  for  congenital  hernia  in  infante  less  than  six  weeks  old,  and  for 
ordinary  oblique  inguinal  hernia  at  seven  weeks  and  at  four  months  of  ^e ; 
and  the  operation  has  been  done  on  centenarians.  When  small  and  recent, 
the  protnuion  usually  consiste  of  intestine  only ;  when  lai^,  it  c(»nmoniy 
contains  omentum  as  well.  The  treatment  of  these  contents,  and  the  after- 
nianagemeot  of  the  case,  must  be  conducted  in  accordance  with  the  mlea  laid 
down  at  p.  787  tt  scj..  Vol.  II. 

Hebnia  in  the  Tunica  Vaoinaus  :  Conoenital  Hernia. — In  this  case 
the  hernia  descends  by  the  unobliterated  processus  vaginalis  of  the  peri- 
tonenm  inside  the  tunica  vaginalis,  which  couetitutes  its  sac.    It  is  always 
oblique,  and  takes  the  course  of  the  spermatic  cord,  must  commonly  descend- 
ing into  the  scrotum,  but  sometimes  lying  within  the  canal,  out  of  which 
perhaps  the  testis  has  imperfectly  passed.    This  hernia  differs  fN>m  an  ordi- 
nary oblique  hernia  in  the  absence  of  a  peritoneal  sac 
of  new  formation,  the  protruded  parte  lytug  in  the 
tunica  vt^'nalia  in  contact  with  the  testicle  (Fig.  796). 
The  great  peculiarity,  indeed,  of  this  hernia,  consiste 
in  ite  descending  along  the  canal  left  open  by   the 
descent  of  the  testis.   In  the  fcctos  the  testis  originally 
lies  below  the  kidney,  and,  as  it  deaoeuds  in  the  later 
months  of  intra-ntcriue  life  into  the  inguinal  canal 
Olid  scrotum,  it  pulls  down  a  prolongation  of  the  peri- 
toueum,  exactly  resembling  a  hernial  sac.    In  addition 
to  this  defective  closure  of  the  vaginal  process  of  the 
peritonemn,   there    is  another   anatomical  conditirai 
which  tends  to  the  formation  of  a  congenital  inguinal 
*^  '  Hcliil^**""*'        hernia— vis.,   an  abnormally  long  mesentery.    Thia, 
unlike  the  open  peritoneal  process,  is  not  neoesasiy  to 
the  formation  of  the  hernia,  but  when  existing  it  is  a  material  &ctor  in  ite 
production,  and  is  attended  by  this  serious  inconvenience,  that  it  is  an  obstacle 
to  the  radical  cure  of  the  hernia  by  the  closnre  of  the  open  flmicnlar  procew 
of  peritoneum  by  the  pressure  of  a  truss. 

That  prolongation  of  the  peritoneum  which  is  carried  down  around  the  testia 
in  ite  descent,  may  be  divided  into  two  portions,  the  funicular  and  the  testi- 
cular. The  funicular  is  that  which  corresponds  to  the  cord,  extending  firom 
the  internal  ring  to  the  scrotum ;  the  lealicular  is  that  which  becomes  the 
tunica  vaginalis.  A  congenital  hernia  occurs  in  consequence  of  the  funicolar 
prolongation  uot  becoming,  as  in  the  normal  condition,  converted  into  a  fila- 
mentous fibro-cellular  tissue,  but  remaining  pervious,  and  thus  serving  m  a 
medium  of  communication  between  the  general  canty  of  the  peritoneum  and 
the  tunica  vi4[inali8 ;  and  along  the  open  cliaiinci  thus  left  the  congenital  hernia 
descends. 
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Hernia  in  the  tunica  yaginalis,  though  nsoallj  called  '^congcnital/Ms  rarely 
80  in  reality ;  the  tendency  is  congenital,  but  the  disease  is  not.  It  not  unfre- 
quently  happens,  it  is  true,  that  these  hemisB  show  themselves  early  in  life,  in 
infants  a  few  weeks  or  months  old  ;  though  even  at  these  ages  the  funicular 
prolongation  of  the  peritoneum  may  be  so  completely  occluded,  that  the  hernia 
which  occurs  is  of  an  ordinary  oblique  character.  Not  unfrequently,  however, 
the  hernia  does  not  take  place  until  a  considerably  later  period  of  life  than  this, 
and  may  suddenly  happen  in  the  adult ;  thus  Yelpeau  relates  instances  in  which 
it  occurred  for  the  first  time  between  the  ages  of  eighteen  and  twenty-five,  I 
have  operated  in  a  case  on  a  man  thirty-five  years  of  age,  in  whom  this  kind  of 
hernia  occurred  for  the  first  time  when  he  was  twelve  years  old ;  and  some  years 
ago  in  a  case  at  the  Hospital,  on  a  man  about  fifty,  in  whom,  on  the  most  careful 
inquiry,  it  would  appear  that  the  protrusion  had  not  shown  itself  until  he 
was  about  thirty  years  of  age.  The  explanation  of  these  cases  is  that  the 
funicular  portion  is  only  partially  closed  or  contracted,  and  that,  mider  a 
sudden  efibrt,  the  septum  is  broken  through,  and  thus  a  knuckle  of  gut  falls 
into  the  tunica  vaginalia 

Signs  and  Diagnom, — The  signs  of  hernia  ii^  the  tunica  vaginalis  closely  re- 
semble those  of  the  ordinary  oblique ;  most  commonly,  however,  if  scrotal,  the 
tumour  is  much  rounded,  and  the  neck  feels  narrow  and  constricted.  The 
testis,  also,  cannot  be  felt  distinct  and  separate  from  the  tumour,  but  is  sur- 
rounded by,  and,  as  it  were,  buried  in  the  substance  of  the  hernia,  through 
which  it  may  sometimes  be  felt  at  the  lower  and  back  part  of  the  scrotum.  In 
an  ordinary  inguinal  hernia,  the  tenser  the  sac  the  more  clearly  is  the  testicle 
seen  and  felt  outside  it.  In  a  congenital  hernia,  if  the  sac  is  tense  the  testicle 
cannot  be  felt  at  aU.  On  inquiry,  aUo,  it  will  usually  be  found  either  that  the 
hernia  has  existed  in  childhood,  or  that  the  testis  is  still  in  the  canal,  or  has 
descended  later  than  usual.  A  hernia  of  the  tunica  vaginalis  may  be  associated 
with  a  congenital  hydrocele.  In  these  cases,  after  the  fluid  has  been  returned 
into  the  peritoneal  cavity  by  directing  the  patient  to  lie  on  his  back,  and 
raising  the  scrotum,  the  portion  of  protruded  gut  may  be  felt  and  recognized 
by  its  gurgle  and  upward  slip  when  reduced.  This  hernia  may  be  associated 
with  the  testis,  either  undescended  or  lying  at  the  external  abdominal  ring.  In 
the  first  case,  the  hernia  is,  of  comse,  incomplete ;  in  the  second,  it  is  scrotal. 
When  incomplete,  the  diagnosis  may  be  made  by  feeling  a  soft  swelling  with 
the  ordinary  hernial  signs  above  the  small  and  hardened  testis. 

When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the  ieitea 
havs  not  descended  into  the  scrotum,  very  great  difficulty  may  be  experienced  in 
effecting  an  exact  diagnosis.  In  such  cases  as  these,  an  oblong  or  rounded 
tumour,  tense  and  painful,  will  be  found  to  occupy  the  inguinal  canal,  not  passing 
beyond  the  external  ring,  with  some  abdominal  tenderness,  and  possibly  nausea 
and  constipation.  The  question  here  arises  as  to  the  nature  of  this  tumour. 
Is  it  simply  an  inflamed  undescended  testis ;  or  is  it  an  undescended  testis, 
inflamed  or  not,  as  the  case  may  be,  having  a  knuckle  or  loop  of  strangulated 
intestine  lying  behind  it  ? 

When  the  tumour  consists  simply  of  an  inflamed  undescended  testis,  the 
pain  will  be  of  that  peculiar  chamicter  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  strangulation,  however  simulated  for  a  time,  will 
not  be  persistently  present.  The  following  case  is  a  good  illustration  of  this 
condition.    A  man,  aged  about  forty,  said  to  be  labouring  under  strangulated 
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hernia,  was  sent  up  from  the  oonntry  for  operation.    On  beinpf  called  to  hiniy 
T  found  the  houBe-Burgeon  attempting  the  reduction  of  the  tumonr  in  the  hot 
bath  ;  but  as  soon  as  I  felt  the  swelling,  I  was  convinced,  from  its  hard,  solid, 
and  irregular  feel,  that  it  was  not  a  hernia.    On  inquiring  into  the  history  of 
the  case,  it  appeared  that  the  patient  had  for  the  last  two  days  suflfered  from 
occasional  vomiting,  and  had  been  constipated  ;  that  the  tumour  in  the  groio 
had  not  appeared  suddenly,  though  it  had  enlarged  with  great  rapidity ;  that 
it  was  excessively  painful ;  and  that  he  had  always  worn  a  truss  for  a  supposed 
rupture  on  that  side,  until  the  last  few  weeks,  when,  in  consequence  of  the 
instrument  breaking,  he  had  discontinued  it.    On  examining  the  groin  care- 
fully, a  tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal ; 
it  was  tender  to  the  touch,  hard,  and  irr^ular  at  the  upper  and  outer  part, 
but  somewhat  soft  and  fluctuating  below ;  when  the  finger  was  passed  into 
the  external  ring,  the  outline  of  the  tumour  could  be  very  distinctly  felt  in  the 
canal.    There  was  no  impulse  in  it  on  coughing,  but  some  abdominal  tender- 
ness on  that  side.    The  right  testis  was  not  in  the  scrotum.    I  ordered  the 
man  to  be  bled,  the  tumour  to  be  leeched,  and  salines  administered :  under 
this  treatment  the  case  did  well.  When  a  knuckle  of  strangulated  intestine  hes 
behind  and  above  the  testis,  still  retained  above  the  ext^al  ring,  the  symp- 
toms of  strangulation  will  be  violent  and  persistent ;  and  this,  even  thoa^ 
the  tumour  present  but  little  the  feel  or  the  ordinary  character  of  a  hernia. 
In  fact,  in  such  a  case,  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  tumour.    In  a  case  of  this  kind  to 
which  I  was  called,  there  could  be  felt  behind  and  above  an  inflamed  and 
swollen  testicle,  which  lay  at  the  external  abdominal  ring,  a  small,  hard,  round 
tumour  in  the  upper  portion  of  the  canal.   As  symptoms  of  strangulation  were 
urgent,  this  was  cut  down  upon,  the  anterior  wall  of  the  canal  was  incised,  and 
the  tunica  vaginalis,  much  distended  with  fluid,  was  laid  open,  when  a  small 
knuckle  of  intestine  was  found  lying  at  its  upper  part,  very  tightly  constricted 
by  the  inner  ring.    But  in  other  cases  the  diagnosis  is  not  so  easy ;  the  whole 
tumour  lying  in  the  canal  feels  smooth,  elastic,  and  uniform,  so  that  no  manual 
examination  can  enable  the  Hurgeon  to  say  with  certainty  whether  the  tumour 
is  an  inflamed  testis  surrounded  by  fluid  in  a  distended  tunica  vaginalis,  or 
whether  there  is  a  loop  of  intestine  lying  above  an  undescended  t^is.    In 
such  cases  as  these,  however,  the  Surgeon  is  guided  in  the  course  he  should 
adopt  by  the  symptoms.    If  these  indicate  strangulation  of  intestine,  and 
persist  after  a  reasonable  time  has  been  consumed  in  the  application  of  leeches 
and  hot  fomentations,  he  should,  without  further  delay,  cut  down  on  the  tmnoor 
and  examine  its  nature.    If  it  be  hernial  in  part,  the  internal  ring  will  reqm're 
division,  the  intestine  must  be  reduced,  and  the  testis  put  back  in  the  canal. 

TrmimmL — The  treatment  of  congenital  hernia  consists  in  the  rednction 
of  the  tumour,  and  the  application  of  a  proper  truss,  the  pad  of  which  should 
compress  the  whole  length  of  the  inguinal  canal.  In  children,  a  radical  cure 
may  be  effected  in  this  way  ;  but,  in  order  to  accomplish  this  desirable  remit, 
the  truss  roust  be  worn  for  sevei*al  years.  The  application  of  a  truss  with  an 
air-pad  will  in  many  instances  be  found  especially  useful,  as  it  applies  itself 
with  greater  exactness  than  an  ordinaiy  incompressible  one.  In  applying  the 
truss,  care  must  be  taken  not  to  compress  the  testis  if  undescended.  In  order 
to  avoid  this,  the  lower  end  of  the  pad  may  be  cut  out  so  as  to  be  concave,  and 
thus  press  down  the  testis  while  it  supports  the  hernia. 
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When  Btnmgalated,  congenital  hernia  does  uot  commoiilj  admit  of  redoc- 
tion,  and  thoB  neceasarily  renders  an  operation  imperative.  The  procedure  is 
more  commouly  required  for  this  kind  of  hemia  in  adults  than  in  infimta. 
Tlie  operation  is  the  same  as  that  for  oblique  iu(!;uinaL  hemia,  hut  the  parte 
concerned  are  usually  thinner,  the  tunica  vajriualis  Bervin<;  for  a  sac  t  hence 
more  cantioa  tlian  ugnal  is  required  in  these  cases.  The  sac  commonly  con- 
tains a  hx^  qoantity  of  fluid,  uanally  clear,  hut  often  dark  in  colotu',  there 
being,  in  tiict,  a  hydrocele  conjoined  with  the  hernia.  The  stricture  will  always 
be  found  in  the  neck  of  the  sac,  at  which  point  it  is  often  constricted  by  a 
sharp  narrow  ring ;  hence  it  is  useless  in  these  cases  to  endeavour  to  relieve 
the  strangulation,  without  laying  open  the  sac  and  dividing  \\»  neck  from 
wiUiin.  The  stricture,  in  fact,  appears  to  be  formed  by  the  imperfect  contrac- 
tion  of  that  portion  of  the  fiinicular  prolongation  of  the  peritoneum,  which 
normally  becomes  obliterated  before  birth,  and  establishes  the  separation 
between  the  two  serous  sacs  of  the  tunica  vaginalis  and  of  the  peritoneum. 
As  the  congenital  hernia  is  always  external  to  the  epigastric  vessels,  the  section 
of  the  strictore  may  be  done  with  perfect  safety  in  a  direction  upwards  and 
outwards,  though,  if  the  Surgeon  should  have  any  doubt  as  to  the  exact  nature 
of  the  case,  it  will  be  better  to  divide  the  stricture  directly  upwards.  The 
redaction  of  the  contents  of  the  hernia  may  in  the  ndnlt  be  prevented  by 
adhesions  in  the  neck  of  the  sac,  or  between  them  and  the  testis.  I  have 
found  both  the  gut  and  omentum  closely  incorporated  with  this  organ,  and 
requiring  some  nice  dissection  to  separate  them.  In  operating  upon  infants 
vf  a  very  tender  age,  much  caution  will  necessarily  bo  demanded,  on  account 
of  the  tenuity  of  the  coverings,  their  tension,  and  the  small  size  of  the  aper- 
tures. The  narrow  ring  forming  the  stricture  may  often  iu  these  ca^es  be 
ruptured  by  passing  a  director  under  it  and  stretching  it,  and  the  use  of  the 
knife  is  thns  avoided.  The  testis,  as  well  as  the  spermatic  cord,  the  veins  of 
which  are  excessively  turgid,  come  into  view,  and  will 
usually  be  found  much  congested,  and  of  a  black  or 
bluish-black  colour. 

A  species  of  congenital  hemia  has  been  met  with  in 
the  femait,  especially  in  children,  in  which  the  protru- 
sion takes  place  into  the  canal  of  Xnck,  which  inveat« 
the  round  ligament.  In  one  instance,  I  have  seen  a 
double  inguinal  hemia  in  a  girl  of  five  years  old.  It 
is  of  extremely  rare  occurrence,  and  requires  the  same 
treatment  as  the  corresponding  disease  in  the  male. 

EXCYSTBD  HbRXIA  OP  THE  TUSICA  VAaiKAI.IH,   OR 
IiTFAHTiLK  Hbrhia.  as  it  has  been  somewhat  almnrdly 
termed,  occurs  in  those  cases  in  which  the  funicular   Fig,  tvt.— incutua  Hnuia. 
portion  of  the  tunica  vaginalis  is  partly  obstructed  by  a 
septum,  or  by  being  converted  into  fllamentons  tissue,  but  in  such  a  way  as  to 
leave  a  pouch  above,  which  \a  protraded  down  behind  or  into  the  tunica  vaginalis, 
so  that  it  lies  behind  this  cavity  (Fig.  797).    There  are  no  characters  by  which 
the  encysted  can  be  distinguished  from  the  ordinary  congenital  hemia.    If  it 
should  become  strangulated,  it  must  be  home  in  ipind  tJiat  during  the  opera- 
tion the  tunica  vaginalis  will  first  be  opened  ;  no  hemia  will  be  seen  here,  but 
the  tumour  lies  behind  this  sac,  and  requires  to  be  dissected  into  through  the 
doable  serous  layer  of  which  it  is  composed.    The  stricture  will  probably  be  in 
the  neck,  and  requires  to  be  divided  in  the  usnal  way. 
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By  TMnontl  Kemia  ta  meant  a  protrusion  that  escapes  under  Ponpart's 
ligament,  and  enters  the  sheath  of  the  vessels  internally  to  the  femoral  vein. 
This  hernia  passes  down  to  the  innermost  compartment  of  the  sheath,  which 
ia  occupied  by  fat  and  tympbatica,  and  nanally  contains  a  pland  or  two.  It 
paesea  firet  of  all  through  the  crural  ring,  where  it  has  Gimbemat's  ligament 
to  its  inner  side  ;  the  septum  whicii  separates  the  femoral  vein  from  the  inner 
compartment  of  the  sheath  of  the  vessels,  to  its  outer  aspect :  Poupart'a  liga- 
ment in  front ;  and  the  bone  behind  (Fig.  798).    After  passing  throngfa  the 
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crural  ring,  it  entcra  the  crural  canal,  which  extends  for  about  half  an  inch 
down  the  thigh  in  front  of  the  pectineus  muscle,  and  is  covered  by  the  iliac  pn>- 
lon^tion  of  the  fascia  lata.  As  it  approaches  the  lower  corner  of  the  aaphen- 
OQB  opening  where  the  canal  terminates,  it  passes  under  the  falciform  procev 
of  the  fascia  lata,  and  out  upon  the  thigh  through  the  eaphenoiia  aperture  : 
here  it  expands,  becomes  rounded,  and  has  a  tendency  to  turn  upwards  over 
Ponpart's  ligament  (Fig,  799),  lying  in  this  way  upon  the  iliac  region,  and 
sometimes  even  ascending  to  some  distance  upon  the  anterior  abdominal  wslL 
In  the  descent  of  the  hernia  through  this  course,  it  first  of  all  puahea  before  it 
the  peritoneal  sac,  and  then  receives  an  investment  of  the  subeerons  areolar 
tissue — the  septum  omrals,  a  mass  of  dense  areolar  tisauc,  containing  fat 
and  lymphatics,  occupying  the  crural  ring.  This  septum  often  becomes  in- 
corporated and  matted  with  the  contiguona  portion  of  the  sheath,  thus  cmi- 
stituting  the  fiuiciB  propria  of  this  hernia,  which  ia  commonly  thickened, 
laminated,  and  of  an  opaque  fatty  structure,  like  omcntuni.  As  the  hernia 
continues  to  descend,  it  comes  into  relation  with  the  cribrifoim  ftscia,  which 
occupies  the  saphenous  opening ;  and,  lastly,  it  pushes  before  it  the  integu- 
mental  structures. 

As  the  tnmour  descends  through  this  course,  it  necessarily  comes  into  re- 
lation with  very  important  parte  (Fig.  800).  Thus  it  is  separated  from  the 
femoral  vein  solely  by  the  septum  of  the  sheath  of  the  vesaels.  It  has  the 
epigastric  artery  above  and  to  its  outer  side  i  and  the  spermatio  cord  in  the  male, 
or  die  round  ligament  in  the  female,almoBt  immediately  above  it.  The  obturatw 
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artery,  when  arieing  in  the  normal  manner  from  the  internal  iliac,  does  not  come 
into  relation  with  the  neck  of  the  sac  ;  but  vhen  it  tabeB  its  origin,  as  it  not 
nnfreqnentif  does,  from  the  external  iliac,  the  epigastric,  or  the  common  femoral, 
it  may  have  important  relations  to  this  part  of  the  hemia.  MoBt  commonly, 
in  these  circumstances,  it  passes  to  the  iliac  or  outer  side  of  the  neck,  but 
occasionally  it  winds  ronnd  it«  inner  or  pubic  side,  coming  into  close  relation 
with  it ;  and  then,  as  will  immediately  be  mentioned,  it  may  be  in  considerable 
danger  daring  the  operation.  The  combination,  however,  of  this  particnlar 
variety  of  the  obturator  artery  and  femoral  hemia,  is  a  very  nncommon  occnr- 


Flg.  MO.— 1.  P«nK«*l  Bimi* :  1  Fnnont  Vein  ; : 
EplijuCrlc  ud  Obtitnlor  Artiriei,  ami  S 

rence  ;  because,  in  the  first  place,  this  internal  distribution  of  the  artery  is 
rare  ;  and  when  it  does  occur,  as  it  nsaally  passes  directly  over  that  portion  of 
the  crural  ring  through  which  the  sac  would  protrude,  it  necessarily  strengthens 
this,  and  so  diminishes  the  chaiii;e  of  nipture. 

Contents. — The  contents  of  a  femoral  heniia  are  usually  intestinal,  and 
most  commonly  consist  of  a  portion  of  the  ileum.  Occasionally  omentum  is 
coatAined  within  the  sac,  but  seldom  in  large  quantity.  I  have,  however, 
several  times  had  occasion  to  operate  in  cases  of  old  femoral  hernia,  in  which 
it  became  necessary  to  remove  large  portions  of  adherent  omentum  ;  in  one, 
ten  and  a  half  ounces,  and  in  another  about  seven.  In  each  case  there  was 
a  small  knuckle  of  intestine  strangnlatcd  behind  the  omentum.  The  ovaries, 
FaUopian  tnbea,  &c.,  have  been  known  to  be  strangulated  in  this  variety  of 
hernia. 

Wgns. — ^The  signs  of  femoral  hemia  are  usually  well  marked.  They  consist 
of  a  tolerably  firm,  tense,  and  nnyielding  tumour,  of  a  rounded  shape, 
Bitoated  in  the  groin,  to  the  inner  side  of  the  femoral  vesecte,  and  to  the  outer 
side  of  the  spine  of  the  pubcs,  having  its  neck  nnder  Ponpart'e  ligament, 
though,  as  it  increases  in  size,  its  l»se  is  turned  above  that  stractore ; 
Bometimes,  though  rarely,  it  passes  downwards  upon  the  thigh.  Its  size  varies 
considerably ;  most  commonly  it  is  not  larger  than  a  walnut  or  a  pigeon's  egg, 
tod  then  ii  deeply  seated  is  the  angle  between  the  body  of  the  pubes  and  the 
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femoral  veBsels  ;  but  occasionally  it  may  attain  a  considerable  bulk,  as  large  as 
the  fist  or  a  French  roll.  When  large,  this  hernia  rises  up  above  Ponpart^s 
ligament,  and  extends  outwards  in  a  direction  parallel  to  it,  so  that  it 
assumes  an  elongated  shape ;  it  is  then  usuaUy  somewhat  doughy  and  aoft, 
even  when  strangulated  :  very  different  from  the  excessively  tense  feel  that  it 
has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  month 
will  be  the  widest  part  of  the  sac ;  but,,  as  Hesselbach  has  observed,  if  the 
fascia  iliaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  formed.  Should  an  operation  ever  be  required  in  such 
circumstances,  it  must  be  borne  in  mind  that  the  circumflex  ilii  artery  may  be 
in  some  danger. 

As  a  femoral  hernia  passes  out  through  the  crural  ring,  it  comes  into  very 
close  relation  to  the  femoral  vein,  being  separated  from  the  vessel  merely  by 
the  septum,  which  divides  the  inner  from  the  middle  compartment  of  the 
femoi^  sheath.  Were  it  not  for  this  septum,  as  Rdser  has  observed,  the 
femoral  vein  would  be  compressed  by  the  tense  hernial  tumour  protmded 
between  it  and  Oimbemat^s  ligament,  and  the  inevitable  consequence  would 
be  oedema  of  the  whole  lower  extremity.  As  the  hernia  pushes  down  in  the 
track  of  the  crural  canal,  it  can  make  no  impression  on  the  inner  or  on 
the  posterior  wall  of  the  canal — ^both  of  which  are  unyielding  ;  but,  pushing 
the  anterior  wall  upwards,  it  drags  upon  the  septum  on  the  other  side  of  the 
neck  of  the  sac,  renders  this  tense,  and  thus  saves  the  femoral  vein  from 
compression. 

Diagnosis. — The  diagnosis  of  femoral  hernia  is  not  always  easy.  When  the 
hernia  is  large,  and  more  particularly  when  it  rises  up  above  Poupart's  liga- 
ment, which  some  hemiae,  even  of  very  moderate  size,  are  apt  to  do,  it  might 
at  first  be  mistaken  for  an  inguinal  rupture.    The  diagnosis,  however,  may 
usually  be  effected  by  ascertaining  the  relation  that  the  neck  of  the  sac  has  to 
Poupart's  ligament,  the  inguinal  hernia  being  situated  dbovty  the  femoral  hehtr 
this  cord.    When,  however,  a  small  femoral  hernia  in  a  fat  man  rises  upwards* 
so  as  to  lie  over  Poupart's  ligament,  it  resembles  veiy  closely  an  incomplete 
inguinal  hernia  ;  but  its  characters  may  be  determined  by  the  passage  of  the 
finger  up  the  inguinal  canal,  which  wiU  be  found  to  be  free,  and  the  hernia 
can  be  felt  only  through  its  posterior  and  inferior  wall.    In  the  female  the 
finger  cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  will  descend  into 
the  labium,  and  may  thus  be  recognized  from  the  femoral,  which  lies  in  the 
upper  and  inner  part  of  the  thigh.    In  both  sexes  the  relations  of  the  neck  of 
the  sac  to  the  spinous  process  of  the  pubes,  which  can  always  be  felt  in  the 
fattest  subjects,  are  most  important  in  a  diagnostic  point  of  view.    In  femoral 
hernia  the  spine  is  to  the  inner,  in  inguinal  hernia  to  the  outer  side  of  the 
protrnsion  ;  and,  should  a  patient  happen  to  be  the  subject  of  both  ingainal 
and  femoral  hernia  on  the  same  side,  the  spine  would  be  felt  between  the  two. 
After  reducing  a  femoral  hernia,  the  finger  can  sometimes  be  pushed  into  the 
inferior  aperture  of  the  crural  canal,  when  the  situation  and  sharp  outline  of 
the  falciform  process  will  determine  the  nature  of  the  opening  through  which 
the  protrusion  has  occurred. 
The  diseases  occurring  in  the  groin,  with  which  femoral  hernia  may  most 
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readily  be  confounded,  are — 1.  Enlarged  Lymphatic  Glands  in  this  situation. 
From  these  it  may  be  distinguished  by  the  absence  of  impulse  in  the  glandular 
tumour,  and  by  the  simultaneous  enlargement  of  several  glands.  A  small 
strangulated  hernia  may,  however,  co-exist  with  these  ;  being  subjacent  to,  and 
covered  in  by  them.  When  this  is  the  case,  and  the  local  signs  of  hernia  are 
obscure,  whilst  the  symptoms  of  strangulation  continue,  an  incision  should  be 
made  into  the  part,  and  the  dissection  carefully  carried  through  and  under- 
neath the  glands,  with  the  view  of  determining  whether  the  hernia  exist  or  not. 
2.  A  small  Fatty  Growth  has  been  met  with  in  the  crural  canal,  closely  simu- 
lating a  hernia.  The  want  of  impulse  on  coughing,  together  with  the  limited 
and  doughy  character,  of  the  tumour,  will  enable  the  Surgeon  to  distinguish 
it  from  hernia.  8.  Psoas  Abscess  may  point  nearly  in  the  situation  of 
femoral  hernia :  but  generally  it  leaves  the  abdomen  external  to  the  vessels, 
whUe  a  hernia  is  internal.  It  may  be  further  distinguished  by  its  fluctuating 
feel,  by  its  soft  yet  semi-elastic  character,  and  by  the  general  history  of  the 
case.  The  impulse  on  coughing,  which  is  very  distinct  in  the  abscess,  is 
commonly  more  forcible  and  direct  than  that  of  a  hernia  ;  and  although  the 
purulent  collection  may  in  many  cases  be  squeezed  back  into  the  abdomen 
when  the  patient  lies  down,  yet  it  returns  without  a  gurgle,  and  \vithout  that 
distinct  slip  which  accompanies  the  reduction  of  a  hernia.  4.  Varix  of  the 
Saphena  Vein  is  in  some  danger  of  being  confounded  with  hernia.  It  may, 
however,  be  distinguished  from  this  by  the  impulse  in  it  being  less  distinct 
than  in  hernia,  and  by  the  enlargement  of  the  lower  part  of  the  vein  being 
marked  in  the  varix,  but  not  existing  in  the  rupture. 

Femoral  hernia  most  commonly  occurs  in  women,  and  very  seldom  under 
the  age  of  twenty  ;  differing  in  both  these  respects  from  the  inguinal  rupture. 
Sir  A.  Cooper  states  that  he  had  seen  only  three  cases  under  the  above  age.  It 
very  seldom  becomes  strangulated  at  an  early  period  of  life,  even  when  existing. 
I  have  had  a  girl  of  nineteen  under  my  care  with  femoral  hernia,  in  whom 
strangulation  had  already  occurred  on  four  occasions ;  reduction,  however, 
having  been  happily  effected  each  time. 

Treatmaiit. — ^The  treatment  of  femoral  hernia,  when  it  is  reducible,  must 
be  conducted  in  the  ordinary  way  by  the  application  of  a  proper  truss.  A 
cure,  however,  is  never,  I  believe,  effected  by  the  pressure  of  a  pad,  as  some- 
times happens  in  inguinal  hernia ;  owing  probably  to  the  rigidity  and  in- 
compressibility  of  the  tendinous  and  aponeurotic  structures  through  which 
this  rupture  protrudes.  It  is  often  difficult  to  keep  this  form  of  hernia  up 
by  means  of  a  truss.  The  best  instrument  for  this  purpose  is  the  Mocmain 
truss,  which  I  have  found  to  succeed  when  all  others  have  failed.  When  the 
hernia  is  irreducible,  it  should  be  supported  by  means  of  a  truss  with  a  concave 
pad. 

When  a  femoral  rupture  is  strangulated,  reduction  should  be  effected  either  by 
taxis  or  by  operation  as  speedily  as  possible,  gangrene  ensuing  more  rapidly  in 
this  than  in  any  other  form  of  hernia.  In  attempting  taxis,  the  structures 
in  the  groin  should  be  well  relaxed  by  flexing  the  thigh  upon  the  abdomen, 
and  adducting  it,  which  relaxes  the  margin  of  the  saphenous  opening ;  if  it 
do  not  succeed  with  the  assistance  of  the  means  recommended  at  p.  780,  Vol.  II., 
the  operation  should  be  proceeded  with  at  once.  The  operation  for  strangulated 
femoral  hernia  may  be  undertaken  earlier  and  with  a  better  prospect  of  success 
than  that  for  any  other  form  of  rupture  ;  this  is  owing  to  the  strioture  being 
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80  commonly  seated  outside  the  sac,  that  the  operation  usually  admits  of  being 
completed  without  implicating  the  peritoneum.  The  advantage  of  this  mode 
of  procedure  in  femoral  hernia  has  been  fidly  pointed  out  by  A.  Key,  Luke, 
and  Gay,  and  is  now  very  generally  recognized  in  practice.  Cray,  more  par- 
ticularly, has  pointed  out  that  the  stricture  may  commonly  be  divided  without 
opening  the  sac,  by  making  a  very  limited  incision  on  the  inner  sur&oe  of  the 
neck  of  the  tumour  ;  and  he  observes  that  the  operation  undertaken  in  this 
manner  is  little  more  than  the  taxis  with  the  addition  of  a  superficial  incision. 
There  is,  however,  this  important  difference  between  a  hernia  reduced  by  the 
ordinary  simple  taxis  and  one  returned  by  Petit's  operation,  that  the  strangu- 
lation in  the  latter  case  has  been  far  tighter,  or  the  operation  would  not  have 
been  necessary,  and  the  consequent  injury  to  the  protruded  parts  is  much  more 
severe. 

The  stricture  in  femoral  hernia  is  often  found  to  be  occasioned  by  the  pres- 
sure of  the  sharp  edge  of  Gimbemat's  ligament.  Most  Surgeons  recommend 
that  this  should  be  divided,  but  some  advise  that  the  division  should  be  made 
at  the  junction  of  Gimbemat's  and  Poupart's  ligaments,  dividing  at  the  same 
time  the  fibres  of  the  superior  comu  of  the  falciform  border  of  the  saphenous 
opening  which  are  attached  to  Gimbemat's  ligament,  and  were  first  described 
by  Hey,  under  the  name  of  "  the  femoral  ligament "  (1803).  Hey,  subsequently 
(1814),  dropped  this  designation,  but  these  fibres  are  still  sometimes  called 
*'  Hey's  ligament." 

It  is  in  this  situation  that  both  Lawrence  and  Hey  reconmiended  the  incision 
to  be  nuide.  In  operating  for  femoral  hernia,  I  have  certainly  most  frequently 
found  the  stricture  still  to  continue  after  the  division  of  these  ligamentous 
stmctures,  and  to  be  occasioned  by  the  deep  cmral  arch  which  forms  in  many 
cases  a  very  distinct  narrow  and  glistening  band  lying  across  the  neck  of  the 
sac  in  the  fascia  propria  of  the  hernia  ;  and  I  agree  with  the  opinion  expressed 
by  Sir  A.  Cooper,  that  the  neck  of  the  sheath  is  the  common  seat  of  strangu- 
lation in  femoral  hernia.  The  bands  forming  the  deep  crural  arch  are  proba- 
bly thickened  in  old  hernia  from  the  pressure  of  the  truss  and  the  contents  of 
the  sac.  In  order  to  expose  them  it  is  conmionly  necessary  to  draw  the  neck 
of  the  sac  well  down,  when  they  will  be  seen  deeply  to  indent  and  con- 
strict it. 

Tha  operation  without  opening  the  sao  may  most  conveniently  be  per- 
formed when  the  tumour  is  small,  by  making  an  incision  by  transfixion  along 
the  inner  side  of  its  neck,  and  then  dissecting  through  the  superficial  structures 
until  the  fascia  propria  is  brought  into  view  and  carefully  opened,  and  the  sac 
exposed.  The  point  of  the  finger  should  then  be  carried  to  the  inner  side  of 
this,  well  under  the  fascia  propria.  The  finger-nail  or  flat  director  may  then 
be  insinuated  under  the  sharp  edge  of  Gimbemat's  ligament,  which,  at  the 
point  of  junction  with  Poupart's,  may  be  divided  upwards  and  inwards  to  the 
extent  of  a  line  or  two  by  means  of  a  hernia-knife.  By  this  incision,  not 
only  is  the  edge  of  Gimbemat's  and  Poupart's  ligament  divided,  but  also  the 
condensed  and  compressed  fascia  propria  lying  between  the  sac  and  the  inner 
side  of  the  cmral  arch.  The  reduction  may  now  be  attempted,  and  often 
effected  :  should  any  obstacle  exist,  the  neck  of  the  sac  must  be  well  drawn 
down  and  exposed,  and  any  transverse  bands  belonging  to  the  deep  cmral  arch 
which  may  be  situated  upon  it  dissected  through  with  the  8ca!])oI  and  forceps, 
or  divided  on  a  director.     These  bands  are  incorporated  with  the  fiisoia 
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propria ;  and  when  they  are  found,  it  is  nsnally  owing  to  the  Surgeon  not 
having  exposed  the  neck  of  the  sac  sufficiently  before  passing  his  nail  or  director 
under  the  stricture.  It  is  owing  to  the  incision  being  confined  to  the  con- 
striction occasioned  by  the  superficial  crural  arch  only,  not  including,  as  it 
ought  to  do,  the  subjacent  condensed  fascia  propria  ;  a  point  of  very  great 
practical  importance.  Sometimes  this  condensed  and  constricting  portion  of 
the  &6cia  propria  is  so  closely  incorporated  with  the  neck  of  the  sac,  that  it 
cannot  be  divided  without  opening  the  latter.  The  operation  performed  in 
this  way,  without  opening  the  sac,  is  certainly  a  very  simple  procedure  ;  and 
adds  little  if  anything — nothing  more,  in  fact,  than  a  simple  incision  through 
superficial  structures — to  the  danger  of  the  pi^ient. 

If  it  be  thought  desirable  to  open  the  sac,  or  if  it  be  necessary  to  do  so  in 
consequence  of  its  incorporation  with  the  fascia  propria,  the  operation  may 
be  performed  by  a  similar  incision  to  that  above  described,  slightly  extended 
in  length,  but  if  the  tumour  be  of  considerable  size  some  Surgeons  prefer  to 
expose  it  more  freely  by  an  1 -shaped  incision,  the  vertical  limb  of  which 
passes  along  the  inner  side  of  the  sac  and  horizontal  limb  parallel  to  Poupart's 
ligament  and  immediately  below  it.  In  whichever  way  the  first  incision  be 
made  the  dissection  must  next  be  carried  through  the  superficial  &scia,  and 
the  cribriform  fascia,  when  the  fascia  propria  (crural  sheath  and  septum 
crurale  fused  together)  will  be  exposed ;  in  some  cases,  especially  if  the  hernia 
be  a  large  one,  this  is  thin,  and  requires  to  be  carefully  slit  up  on  a  director. 
In  many  instances,  however,  it  is  so  dense,  laminated,  and  changed  in  struc- 
ture, as  scarcely  to  be  recognized  for  what  it  is.  It  not  unfrequently  happens 
that,  after  the  superficial  fascia  has  been  divided,  an  oval,  smooth,  and  firm 
body  is  exposed,  which  at  first  looks  Uke  the  hernial  sac,  or  a  lump  of 
omentum  ;  this  is  in  reality  the  fascia  propria,  thickened  by  the  long- 
oontinued  pressure  of  the  truss,  and  congested  perhaps  by  the  attempts  at 
redaction  ;  and  in  the  midst  of  it,  the  sac  will  at  last  be  found,  after  the 
dissection  has  been  carried  through  several  layers  of  this  tissue.  Cysts  con- 
taining bloody  serum  may  occasionally  be  found  in  it,  and  then  the  difficulty  in 
the  recognition  of  the  structures  is  greatly  increased.  Though  the  mobQity 
of  this  mass,  the  facility  of  tracing  its  neck,  and  the  roundness  of  its  general 
outline,  often  cause  it  to  be  mistaken  for  sac  or  omentum,  it  may  be  dis- 
tinguished from  the  first  by  the  absence  of  the  characteristic  vessels  upon 
its  surface,  and  from  the  second  by  its  more  rounded,  solid  feel,  and  uniform 
appearance.  When  the  sac  has  been  reached,  it  must  be  very  carefully  opened, 
there  being  usually  very  little  if  any  fiuid  between  it  and  its  contents  ;  the 
finger-nail  must  then  be  passed  under  the  sharp  edge  of  the  stricture,  which 
should  be  divided  in  a  direction  upwards  and  inwards.  The  reason  why  this 
line  of  incision  is  universally  chosen  by  Surgeons  in  this  country  at  the  present 
day,  is,  that  it  is  the  only  direction  in  which  the  stricture  can  be  divided 
without  risk  of  infiicting  serious  injuiy  upon  neighbouring  parts.  If  the  section 
be  made  outwards,  the  femoral  vein  will  be  in  danger  ;  if  upwards  and  out- 
wards, the  epigastric  artery  ;  if  directly  upwards,  the  spermatic  cord :  hence 
the  only  direction  is  either  inwards,  or  upwards  and  inwards.  If  the  cut  be 
made  inwards,  the  sharp  edge  of  Gimbemat's  ligament  alone  will  be  divided, 
and  the  crural  arch  not  sufficiently  liberated.  But  if  the  division  be  made 
upwards  and  inwards,  the  tension  of  the  whole  of  the  arch  lessened  ;  the  only 
diemger  that  can  occur  from  the  division  of  the  stricture  in  this  direction  is 
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the  very  remote  one  of  the  wound  of  the  obturator  artery,  when  it  takes 
the  anomalous  course  round  the  inside  of  the  neck  of  the  sac.  (ruthrie  states 
that  he  has  known  some  of  the  best  Surgeons  in  London  to  lose  patients  by 
heemorrhage  after  the  operation  for  femoral  hernia.  This  accident,  however, 
is  of  extremely  rare  occurrence,  and  might  in  a  great  measure  be  guarded 
against  by  slightly  blunting  the  edge  of  the  hernia-knife  before  dividing  the 
stricture,  so  that  the  tense  fibrous  bands  constituting  the  constriction  would 
yield,  while  the  artery  would  probably  escape,  being  pushed  before  the  blunted 
edge.  I  have,  however,  more  than  once  seen  blood  well  up  rather  freely  on 
the  division  of  the  stricture  ;  but  it  has  ceased  spontaneously,  and  I  have 
never  known  it  to  give  any  trouble.  If  the  division  of  the  stricture  be  limited 
to  a  line  or  two,  there  will  be  but  little  danger  of  wounding  the  vessel,  even 
when  it  takes  the  abnormal  course. 

The  best  means  of  arresting  the  bleeding  from  a  wound  of  an  abnormal 
obturator  can  hardly  be  said  to  be  certainly  determined.  A.  E.  Barker,  to 
whom  this  accident  happened  in  operating  on  a  patient  in  University  College 
Hospital  successfiilly  arrested  the  haemorrhage  by  pressure,  the  patient  dying 
from  gangrene  of  the  gut  four  days  after.  In  a  case  recorded  by  A.  H.  Gorley, 
of  the  Jervis  Street  Hospital,  in  Dublin,  the  bleeding  was  very  free,  but  was 
easily  controlled  by  passing  the  fore  finger  into  the  wound  and  grasping  the 
abdominal  wall  between  it  and  the  thumb.  A  curved  needle  was  accordingly 
passed  in  through  the  ring  and  out  immediately  above  Poupart's  ligament,  and 
a  twisted  suture  applied  around  it.  The  hsemorrhage  ceased,  and  did  not  recur. 
The  patient  died  from  other  causes,  and  the  post-mortem  examination  showed 
the  obturator  arising  from  the  epigastric  and  cut  opposite  the  neck  of  the 
sac.  The  two  ends  had  retracted  one  inch  apart,  the  distal  having  gone  so  far 
in  the  direction  of  the  obturator  foramen  that  any  attempt  to  reach  it  would 
have  been  out  of  the  question.  The  needle  was  found  to  have  passed  imme- 
diately in  front  of  the  proximal  end,  crossing  the  track  of  the  artery,  but  not 
actually  including  it ;  yet  the  traction  so  exerted  seems  to  have  been  enough 
to  close  the  vessel,  as  it  was  obliterated  by  a  clot.  The  distal  end  contained 
no  clot.  Bartley,  in  the  Annals  of  Anatomy  and  Surgery,  1881,  records  a 
case  in  which  he  successfully  ligatured  the  vessel  after  enlarging  the  wound 
sufSciently  to  bring  it  into  view.  The  patient  recovered.  Barker,  who 
collected  the  records  of  16  cases  of  this  accident,  states  that  in  6  a  ligature  was 
applied.  Probably  the  best  means  would  always  be  to  enlarge  the  wound  up 
to  Poupart's  ligament,  and  attempt  torsion  or  ligature.  The  artery  might 
also  be  exposed  by  an  incision  above  Poupart's  ligament,  like  that  for  ligature 
of  the  external  iliac  by  Cooper's  method,  if  simple  enlargement  of  the  wound 
did  not  bring  it  into  view.  If  these  means  fail  acupressure  or  pressure  may 
be  resorted  to. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a  femoral 
hernia  is  dark-coloured  and  tightly  nipped  ;  it  requires  to  be  treated  in  accord- 
ance with  the  general  principles  that  guide  us  in  the  management  of  hernia. 

UMBZZJOAZi   BXBNIA. 

By  umbilical  hernia  or  exomphaJus  is  meant  a  protrusion  through  the  um- 
bilical aperture.     It  occurs  either  in  children  or  in  adults. 

VmUlioAl  Kemia  in  Children  is  sometimes  congeniiaL  At  an  early 
period  of  foetal  life,  a  great  part  of  the  intestinal  canal  lies  without  the  abdo- 
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men,  and  is  graduallj  drawn  in  as  development  advances.  Congenital  nm 
bilical  hernia  or  true  exomphalus  is  the  resalt  of  an  imperfection  in  this  pro- 
cess. In  other  cases  a  diverticolum  from  the  ilenm,  due  to  an  imperfect 
closure  of  the  ductus  vitello-intestinalis,  may  extend  some  distance  up  the 
cord  from  the  navel.  In  either  of  these  conditions  it  may  happen  that  the 
protrusion  is  included  in  the  ligature  applied  to  the  umbilical  cord.  If  a 
large  portion  of  intestine  be  strangulated  in  this  way,  a  fatal  result  usually 
follows  ;  but  if  it  be  merely  a  diverticulum,  the  stump  of  the  cord  may  separate 
safely,  the  opening  in  the  gut  being  obliterated.  In  other  cases  a  ftecal  fistula 
may  form  at  the  umbilicus. 

Umbilical  hernia  occurs  more  frequently  shortly  after  birth  in  consequence 
of  the  child  straining  and  crying,  forming  the  condition  termed  by  nurses 
^  starting  of  the  navel.'*  In  this  form  the  umbilical  cicatrix  yields  the  natural 
depression,  being  completely  replaced  by  the  projection  of  the  hernia.  It  is 
recMlily  recognissed  by  a  smooth,  rounded,  and  tense  tumour,  starting  forwards 
at  the  umbilicus,  readily  reducible  on  pressure.  The  treatment  should  consist 
in  the  application  of  a  small  pad,  made  of  a  slice  of  cork,  wrapped  in  a  soft 
piece  of  lint  and  powdered  with  starch.  This  must  be  secured  in  position  by 
a  circular  piece  of  soap-plaster  spread  on  amadou  or  of  the  American 
rubber-plaster.  An  elastic  belt  with  an  air-pad  is  sometimes  recommended, 
and  may  be  applied  to  older  children,  but  in  in&nts  it  is  quite  useless, 
as  the  variation  in  size  of  the  abdomen,  according  to  the  amount  of 
flatus  in  the  intestines  is  such  that  no  bandage  can  be  really  efficient.  It 
most  commonly  happens  that,  after  pressure  has  in  this  way  been  kept  up  for 
some  months,  a  radical  cure  results.  These  small  hemiae  are  never  strangu- 
lated, and  consequently  never  cause  death  ;  yet  it  is  very  rare  to  see  one  in  a 
child  of  ten  years  of  age,  though  in  infants  we  meet  with  them  by  the  score. 

UmbilicMJ  Semia  in  Adults  most  frequently  occurs  in  women,  especially 
those  who  have  borne  many  children,  or  who  are  loaded  with  internal  £At. 
It  is  by  no  means  unlikely  that  a  tendency  to  this  disease  is  often  established 
in  childhood,  but  does  not  become  developed  until  the  abdominal  muscles  have 
been  relaxed  by  the  pressure  of  the  gravid  uterus.  The  hernia  in  adults  does 
not  as  a  rule  stretch  the  umbilical  cicatrix  in  the  skin.  This  is  usually 
clearly  recognizable  at  the  lower  part  of  the  tumour,  the  hernia  most  commonly 
escaping  through  the  upper  part  of  the  umbilical  aperture. 

Umbilical  rupture  generally  attains  a  considerable  bulk,  and  often  acquires 
an  enormous  size  ;  when  large,  it  is  commonly  irregular  or  semilunar  in  shape, 
sometimes  appearing  to  be  composed  of  several  distinct  tumours.  It  is  usually 
partly  doughy  and  partly  tympanitic  to  the  feel,  has  a  distinct  impulse  on 
coughing,  and  is  readily  reducible ;  not  unfrequently  it  happens,  however, 
that  a  portion  of  the  rupture  continues  irreducible,  owing  to  the  existence  of 
adherent  omentum.  The  coverings  of  an  umbilical  rupture  are  usually  ex- 
tremely thin,  consisting  merely  of  the  peritoneum,  a  layer  of  condensed  fascia 
which  is  often  perforated  at  several  points  by  circular  openings  through  which 
the  hernia  protrudes,  and  the  integuments  w^hich  are  expanded  over  the  part, 
and  in  which  the  umbilical  cicatrix  is  usually  clearly  perceptible.  The  sac 
generally  contains  both  intestine  and  omentum,  but  the  stomach  and  other 
viscera  have  been  included  in  it ;  and  Murray  has  recorded  a  case  in  which 
the  gravid  uterus,  at  the  eighth  month  of  pregnancy,  formed  the  contents  of 
an  umbilical  hernia. 
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Treatment, — The  treatment  consists,  if  the  hernia  be  reducible,  in  wearing  a 
properly  confitmcted  truss ;  if  irreducible,  in  applying  a  hollow  cup-shaped 
pad  supported  by  a  bandage  over  the  part.  It  not  unf requently  happens  that, 
in  consequence  of  an  indigestible  or  flatulent  meal,  an  irreducible  umbilical 
rupture  in  old  persons  becomes  obstructed,  the  symptoms  consisting  of  tension 
of  the  protrusion,  with  nausea  and  constipation.  In  these  cases,  much  dis- 
crimination will  be  required  to  avoid  confounding  this  passive  condition  of  the 
tumour  with  acute  strangulation  of  it.  This  may  be  done  by  attention  to  the 
rules  laid  down  (p.  772,  Vol.  II.).  By  leeching,  fomentations,  and  enemata^ 
relief  may  usuaUy  be  afforded.  Should,  however,  the  bowels  not  speedily  act, 
and  sterooraceous  vomiting  come  on,  the  tumour  continuing  irreducible,  it 
will  be  better  to  cut  down  upon  it,  and  treat  it  as  a  strangulated  hernia, 
dividing  adhesions,  and  reducing  the  swelling  ;  for,  if  it  be  left  obstructed  and 
unreduced,  the  whole  tumour  may  run  into  a  state  of  gangrenous  inflamma- 
tion, and  then  operative  interference  will  be  of  little  use.  In  such  circum- 
stances death  usually  results  ;  but  I  have  known  the  patient  to  survive  the 
gangrene,  the  whole  of  a  coil  of  intestine,  the  sac,  and  much  mesentery  and 
omentum  sloughing  away,  and  an  incurable  artificial  anus  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
ineducible  tumours  of  this  description,  the  symptoms  are  not  usually  veiy 
acute  at  first ;  but  no  time  should  be  lost  in  effecting  reduction,  if  possible,  by 
taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  taxis 
fail  a  large  umbilical  hernia  may  sometimes  be  reduced  by  the  application  of 
the  elastic  bandage.  This  must  be  carefidly  applied  round  and  over  the 
tumour.  The  gentle  and  uniform  pressure  exerted  by  it  may  displace  some 
flatus,  and  thus  the  contents  of  the  hernia  may  gi-adually  be  emptied  and  the 
protrusion  reduced.  If  this  fail  and  the  symptoms  are  not  acute,  small  doses 
of  opium  may  be  given,  and  an  ice-bladder  applied,  and  kept  on  for  a  few 
hours.  Taxis  may  then  be  again  employed,  when  reduction  of  some  portion 
of  the  swelling  will  usually  follow.  Should  this  not  succeed,  the  operation 
must  be  proceeded  with  without  further  delay,  lest  gangrene  set  in.  If  the 
symptoms  are  from  the  first  acute,  the  same  rules  apply  to  umbilical  as  to 
other  hemiee,  not  to  waste  time  with  inefficient  means,  but  to  try  taxis  under 
an  anaesthetic,  and  &iling  to  reduce  to  operate  immediately. 

Operatioii. — The  parts  covering  an  umbilical  hernia  are  usuaUy  very  thin  in 
places,  so  that  much  caution  is  required  in  making  the  early  incisions.  The 
stricture  should,  if  possible,  be  divided  without  opening  the  sac.  This  may 
usually  be  accomplished  by  drawing  the  tumour  well  down,  and  then  making 
an  incision  in  it  about  two  inches  in  length  over  the  neck  at  its  upper  part  in 
the  mesial  line.  If  the  tumour  overlap  here,  it  may  be  more  convenient  to 
make  the  incision  by  the  side  of  the  umbilical  cicatrix  ;  but  as  a  general  mk, 
the  upper  part  is  the  best.  After  the  division  of  the  integumental  structures, 
and  often  of  a  deep  layer  of  &t,  the  end  of  the  nail  may  be  slipped  under  the 
edge  of  the  sharp  circular  aperture  through  which  the  protrusion  has  oocuired, 
and,  the  stricture  being  divided  away  from  the  sac,  and  if  possible  in  the 
mesial  line,  reduction  may  be  readily  and  safely  accomplished.  Should  the 
strangulation  not  be  thus  relieved,  the  sac  must  be  opened,  and  any  stricture 
divided  from  within. 

The  operation  for  umbilical  hernia  was  formerly  extremely  fintal  if  the  aao 
was  opened,  especially  when  the  protrusion  was  of  great  size.    Death  nsoally 
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took  place  from  septic  peritonitis.  The  well-known  danger  of  the  operation 
formerly  produced  considerable  hesitation  on  the  part  of  the  Surgeon,  and 
perhaps  tempted  him  to  lose  time  over  inefficient  means,  and  this  may  have 
been  another  cause  of  the  excessive  mortality.  The  risk  is  now  greatly 
diminished  by  the  use  of  antiseptics,  and  if  the  operation  be  performed  early 
the  death-rate  is  not  greater  in  umbilical  than  in  other  forms  of  hernia. 
Sometimes,  after  the  external  division  of  the  stricture,  it  will  be  found  that 
there  is  an  internal  strangulation  in  the  hernia,  the  gut  having  slipped 
through  an  aperture  in  the  omentum,  if  so,  the  edge  of  this  sharply  defined 
opening  may  require  division.  Sir  A.  Cooper  mentions  an  umbiUcal  hernia 
forming  two  tumours,  having  a  communication  between  them  ;  and  South 
relates  a  case  in  which  the  tumour  resembled  a  figure  of  8,  a  dense  areolar 
band  binding  down  the  middle  of  the  sac.  In  such  cases  as  these,  which  are 
by  no  means  uncommon,  central  constriction  may  require  to  be  divided  as  well 
afi  the  stricture  at  the  neck  of  the  sac.  Adherent  omentum  had,  I  think, 
better  be  left  in  the  sac  in  cases  of  umbilical  hernia ;  and  gangrenous  intestine 
or  omentum  must  be  treated  upon  general  principles.  It  is  not  often  that 
strangulation  of  an  umbilical  hernia  occurs  during  pregnancy,  but,  should  it  do 
so,  the  operation  must  be  performed  as  usual ;  this  condition  does  not  com- 
plicate the  case  much,  and  instances  are  recorded  by  Sir  A.  Cooper,  Sir  W. 
Lawrence,  and  others,  of  its  successful  performance  at  this  period.  After 
division  of  the  stricture  and  reduction  of  the  parts,  the  wound  must  be  closed 
by  sutures,  a  drainage-tube  being  introduced  and  an  antiseptic  dressing  put  on, 
over  which  a  broad  flannel  roller  may  be  firmly  applied 

When  the  patient  is  not  too  fat,  the  operation  may  be  completed  by  removal 
of  the  sac  after  ligaturing  its  neck,  and  an  attempt  may  be  made  to  close  the 
ring  by  sutures.  In  very  fat  subjects  the  strain  upon  the  ring  would  be  so 
great  that  this  would  very  probably  foil.  It  should  not  be  attempted  in  the 
absence  of  the  means  of  carrying  out  efficient  antiseptic  treatment. 

VXNTRAZj  hxbnia. 

By  ▼antral  H«mis»  are  meant  those  protrusions  of  the  intestine  that 
occur  through  any  part  of  the  abdominal  wall,  except  the  inguinal,  the  femoral, 
or  the  umbilical  apertures ;  they  most  commonly  occur  in  the  mid-line  between 
the  recti  muscles,  the  linea  alba  appearing  to  have  given  way  in  this  situation 
during  parturition  ;  and  here  they  may  attain  an  immense  size.  A  case  was 
once  sent  to  me  from  the  country,  in  which  there  was  a  long  triangular  gap 
through  the  upper  part  of  the  abdominal  wall,  extending  from  the  umbilicus 
to  the  ensif  orm  cartilage,  through  which  a  protrusion  had  taken  place  that  was 
nearly  as  large  as  an  adult's  head.  These  ruptures  have  also  been  met  with  in 
the  lines  semilunares,  and  in  the  hypochondriac  and  iliac  regions ;  and  Cloquet 
describes  a  case  occurring  in  the  lumbar  region.  When  these  hemisB  form 
in  the  vicinity  of  the  stomach,  they  are  apt  to  occasion  dyspeptic  symptoms 
and  much  gastric  irritation  ;  but  Lawrence  is  doubtless  right  in  thinking  that 
these  symptoms  do  not  arise  from  the  implication  of  the  stomach,  but  simply 
from  irritation  of  it.  These  different  protrusions  have  occasionally  been  met 
with  as  the  result  of  injuries,  by  which  the  anterior  abdominal  wa^l  has  been 
lacerated  :  indeed  they  seldom,  if  ever,  take  place  below  the  umbilicus,  unless 
arising  from  a  directly  traumatic  cause. 
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Treatment. — The  treatment  of  ventral  hernia  mast  consist  in  supporting  the 
tmnoar  by  means  of  a  broad  belt  and  properly  constructed  pad.  Should  it 
become  strangulated,  which  I  believe  very  rarely  happens,  owing  to  the  width 
of  the  neck  of  the  sac,  the  operation  must  be  performed  in  the  same  way  as  for 
umbilical  rupture,  care  being  taken  to  divide  cautiously  the  integuments,  any 
aponeurotic  investments,  and  the  peritoneal  sac  if  necessary ;  the  strictiire 
should  always  be  divided  upwards. 

A  rare  kind  of  ventral  rupture  has  been  described  by  Guthrie,  in  which, 
after  a  blow,  the  abdominal  wall  has  been  absorbed  or  yielded  to  a 
considerable  extent,  forming  a  broad  and  expanded  tumour,  without  any 
distinct  neck  or  pedicle.  Sometimes  this  tumour  may  attain  an  immense  size, 
stretching  perhaps  down  to  the  knees,  and  containing  even  the  gravid  uteruB. 

PBIjVZO    HZBNL2B. 

Obtubator  Hernia. — ^This  rare  form  of  hernia,  in  which  the  protrusion  of 
intestine  takes  place  through  the  thyroid  foramen,  was  first  noticed  byGaiengeot, 
in  the  early  part  of  the  eighteenth  century ;  and,  since  that  time,  about  eighty 
cases  have  been  recorded.  Its  existence  has  rarely  been  ascertained  till  after 
death  ;  in  fact,  Lawrence  seems  to  doubt  the  possibility  of  the  recognition  of 
the  complaint  during  life,  in  consequence  of  the  small  size  which  the  tumour 
attains,  and  its  being  covered  in  and  compressed  under  the  pectineus  muscle. 
But  several  cases  are  on  record  in  which  it  was  recognized  during  Ufe.  It 
generally  occurs  in  persons  above  the  age  of  fifty  ;  in  consequence,  according 
to  Gurlt,  of  the  participation  by  the  muscular  structures  passing  through  the 
thyroid  foramen  in  the  general  wasting  of  tissue  which  occurs  at  that  time  of 
life.  Pimbet,  who  has  collected  the  records  of  all  the  published  cases  up  to 
1882,  states  that  in  78,  in  which  the  sex  was  mentioned,  65  were  women  and 
8  men. 

Symptoms. — In  obturator  hernia,  the  intestine  descends  through  the  thyroid 
foramen ;  the  neck  of  the  sac  thus  lies  behind  the  horizontal  ramus  of  the 
pubes.  The  symptoms  have  in  some  cases  suiBciently  resembled  those  of 
strangulated  femoral  hernia  to  lead  able  Surgeons  to  suppose  they  had  to  deal 
with  the  latter  affection.  In  addition,  however,  to  the  ordinary  symptoms  of 
strangulation,  there  are  two  special  signs  which  may  lead  to  the  suspicion  of 
the  existence  of  this  hernia,  if  not  to  its  positive  diagnosis.  The  first  of  these 
is  a  slight  fulness  and  hardness  in  the  upper  part  of  the  thigh  to  the  inner  side 
of  the  femoral  vessels,  often  very  indistinct,  yet  giving  to  the  surface  of  the 
limb  a  different  outline  from  that  which  is  observed  on  the  other  side.  The 
other  is,  pain  extending  down  the  inner  side  of  the  thigh  towards  the  knee  ; 
or  even,  as  in  a  case  referred  to  by  Birkett,  as  far  as  the  great  toe.  This  pain 
has  been  noticed  in  a  large  number  of  the  recorded  cases,  and  is  due  to  the 
pressure  of  the  hernia  on  the  obturator  nerve  :  it  may  also  be  increased  by 
pressure  with  the  hand  over  the  thyroid  foramen,  and,  according  to  Pimbet, 
by  forced  external  rotation  of  the  limb.  It  does  not  extend  to  the  testis ; 
but  it  may,  as  happened  in  a  case  which  I  have  seen,  affect  the  thigh  to 
such  an  extent  that  the  patient,  to  relieve  it,  flexes  the  limb  on  the 
abdomen.  Roser  has  recommended,  as  a  means  of  diagnosis,  an  examination 
of  the  interior  of  the  pelvis,  per  rectum  in  the  male,  and  per  vaginam  in  the 
female.  Most  reliance,  however,  is  to  be  placed  on  the  symptoms  which  I 
have  described. 
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Treatment. — Taxis  has  been  employed  in  a  few  cases.  In  one  instance, 
Roser  reduced  an  obturator  hernia  in  this  way,  the  patient  surviving  ;  but,  in 
another  case  under  his  care,  death  took  place,  a  portion  of  the  walls  of  the  in- 
testine remaining  strangulated.  Werner  was  successful  in  an  instance  in 
which,  in  addition  to  applying  pressure  externally,  he  introduced  his  hand  into 
the  vagina,  and  employed  traction  backwards  and  upwards.  Welsch  of  Herren- 
berg  reduced  an  obturator  hernia  by  external  pressure ;  the  patient  was  ap- 
parently doing  well,  when,  in  a  few  days,  an  abscess  appeared  at  the  site  of  the 
hernia,  and  he  died  in  seven  weeks.  At  ^<&  post-mortem  examination,  the  end 
of  the  vermiform  appendix  was  found  projecting  through  the  thyroid  foramen, 
with  it8  tip  laid  open  by  the  suppurative  process. 

In  thirteen  cases  of  which  I  can  iBjid  records  an  operation  was  performed, 
followed  in  four  cases  by  recovery  and  in  nine  by  death.  The  recoveries 
occurred  in  the  practice  of  Obr^,  Bransby  Cooper,  and  Lorinser  of  Vienna  ; 
and  the  deaths  in  cases  operated  on  by  Heath  of  Newcastle-on-Tyne,  Nuttall 
of  Leicester,  Heilberg  and  Zahrtmann,  Amtz  of  Ringkjobing,  Ulrich  and 
Wilms  of  Berlin  (two  cases),  and  Szigmondi  of  Vienna.  In  Obr^'s  case,  the 
patient  was  seized  w^ith  symptoms  of  strangulation,  but  no  tumour  could  be 
detected  in  any  of  the  ordinary  seats  of  hernia.  '^  On  uncovering  the  upper 
part  of  both  thighs  at  the  same  time,  the  eye  detected  a  slight  degree  of 
fulness  in  Scarpa's  triangle  on  the  right  side  ;  this  triangle  of  the  opposite 
limb  was  well  marked  with  a  hoUow,  or  depression  passing  down  its  centre, 
but  this  was  lost  on  the  affected  side,  and  the  whole  contour  of  this  part  of 
the  limb  was  visibly  fuller  than  that  of  the  corresponding  one.  There  was  no 
tumour  or  circumscribed  swelling ;  but,  on  standing  over  the  patient,  and 
using  firm  pressure  with  the  ends  of  the  fingers  over  the  neighbourhood  of  the 
femoral  artery,  and  a  little  below  the  saphenous  opening,  a  distinct  hardness 
could  be  felt  (slight  in  its  extent),  giving  an  impression  as  if  the  sheaths  of 
the  vessels  were  being  pressed  on.**  Taking  the  dangerous  state  of  the  patient 
into  consideration,  Obrd  acted  in  accordance  with  the  best  rules  of  surgery  ; 
and,  thinking  that  there  might  be  a  hernia  deeply  strangulated  in  the  femoral 
canal,  he  made  an  incision  downwards  in  this  situation,  but  was  disappointed 
on  finding,  when  the  saphenous  opening  was  exposed,  that  there  was  no  intes- 
tine confined  there.  As,  however,  a  hard  structure  could  be  felt  deeply  at 
the  inner  border  of  the  opening,  the  fascia  lata  was  exposed,  and  the  pectineus 
muscle  divided  to  the  extent  of  about  two  inches,  when  a  hernial  sac  of  about 
the  size  of  a  pigeon*8  egg,  and  containing  intestine,  came  into  view.  In  this 
operation  the  saphena  vein  gave  some  trouble,  lying  in  the  course  of  the 
incision.  The  sac  having  been  laid  open,  the  stricture  was  divided  upwards, 
during  which  part  of  the  procedure  the  vein  was  accidentally  cut,  and  required 
ligature  ;  no  other  vessel  was  tied.  The  operation,  which  reflects  the  greatest 
credit  on  Obr^*s  diagnostic  skill  and  dexterity,  was  perfectly  successful^  the 
patient  making  an  excellent  recovery.  In  Bransby  Cooper's  case,  the  patient, 
a  woman  aged  forty-nine,  recovered  from  the  operation,  but  died  of  bronchitis 
before  leaving  the  hospital.  In  Lorinser's  case,  the  existence  of  the  hernia 
was  detected  by  vaginal  examination.  On  cutting  down  on  the  hernia  (on  the 
eleventh  day  of  the  symptoms)  the  intestine  was  found  gangrenous.  A  fiaecal 
fistula  resulted,  but  subsequently  closed  ;  and  the  patient  survived  eleven 
months,  dying  at  last  of  tuberculosis.  In  Szigmondi*s  case  the  patient  died 
from  dysentery  some  time  after  the  operation.    In  another  case  operated  on 
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by  Griinberg,  the  patient  died  on  the  twentieth  day  of  perforation  of  the 
intestine.  In  1884  R.  J.  Godlee  operated  on  a  case  in  UniverBity  College 
Hospital  by  an  incision  in  the  middle  line  of  the  abdomen.  The  hernia  was 
reduced  without  difficulty,  but  the  patient,  who  was  extremely  collapsed  at  the 
time,  died  about  twenty-four  hours  after  the  operation. 

Considering  the  results  which  have  followed  the  operation  for  obturator 
hernia,  I  think  that  when,  in  addition  to  the  ordinary  signs  of  strangulation, 
there  are  also  present  the  altered  contour  of  the  limb  (perhaps  even  distinct 
local  swelling)  and  the  pain  which  have  been  above  described,  these  symptoms 
not  only  justify,  but  demand,  that  an  exploratory  incision  be  made  through 
the  structures  overlying  the  obturator  foramen  so  as  to  examine  it.  If  a 
hernia  be  found  there,  it  must  be  dealt  with  by  the  general  rules  already  laid 
down,  according  to  the  state  of  the  intestine.  The  stricture  must  be  divided 
directly  downwards  as  the  artery  is  most  commonly  above  the  sac. 

Besides  the  obturator,  various  other  pelvic  hemice  may  take  place,  as  into 
the  perinffium,  the  vagina,  or  through  the  sciatic  notch.  These  various  fionna 
of  rupture  are  of  extreme  rarity,  and  present  many  difficulties  in  their 
diagnosis. 

Perineal  Hebnia  commonly  occurs  in  the  middle  line,  between  the 
rectum  and  the  bladder  in  men,  or  the  rectum  and  vagina  in  women ;  but 
sometimes  the  protrusion  has  been  known  to  take  place  by  the  side  of  the 
anus.  Of  these  various  forms  of  rupture,  many  instances  have  been  collected 
by  Lawrence  from  different  writers.  The  Treatment  of  such  a  hernia  would 
consist  in  supporting  the  protrusion  by  means  of  a  pad  and  bandage  ;  aa  the 
mouth  of  the  sac  is  very  large,  strangulation  is  not  probable. 

Vaginal  Hernia  has  occasionally  been  met  with  ;  the  tumour  protruding 
through  the  posterior  or  upper  wall  of  the  vagina,  and  presenting  the  ordinaiy 
characters  of  this  disease,  such  as  impulse  on  coughing  and  reducibility.  It 
must  be  kept  up  by  means  of  a  pessary. 

Pudendal  Hernia  has  been  described  by  Sir  A.  Cooper  as  very  doeelj 
resembling  vaginal  rupture.  The  situation  of  the  tumour  may  cause  it  to  be 
mistaken  for  an  inguinal  hernia  ;  but  from  this  it  may  be  recognised  by  the 
upper  part  of  the  labium  and  the  ring  being  completely  free,  whilst  a  tumour 
presenting  the  ordinary  characters  of  a  rupture  is  situated  in  the  lower  part 
of  the  labium,  and  forms  a  prominence  along  the  side  of  the  vagina. 

SciATio  Hernia. — This  rare  form  of  hernia  has  been  described  by  Sir  A. 
Cooper  as  passing  through  the  sciatic  notch,  where  it  lies  between  the  lower 
border  of  the  pyriform  muscle  and  the  spine  of  the  ischium.  It  lies  in  close 
relation  with  the  sciatic  nerve,  and  with  the  internal  Uiac  vessels.  In  the 
case  related  by  Cooper,  the  obturator  artery  passed  above,  and  the  vein  below 
the  neck  of  the  sac.  From  the  depth  at  which  such  a  hernia  would  be  seated, 
and  its  small  size,  it  would  probably  escape  observation  during  life  ;  but,  if 
detected,  it  might  readily  be  retained  by  means  of  proper  bandages  and  a  pad. 
Should  operation  ever  be  required,  the  deep  incisions  must  be  carefully  con- 
ducted, on  account  of  the  great  importance  of  the  parts  surrounding  the 
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ooDflisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  this  membrane, 
varying  in  diameter  from  an  inch  upwards  ;  and  amounting,  in  some  rare 
instances,  even  to  an  entire  absence  of  one  or  both  wings  of  the  diaphragm. 
Through  these  openings,  the  contents  of  the  abdomen  have  been  protruded  ; 
the  stomach  and  small  intestines  being  most  frequently  displaced,  and  the 
spleen  and  liver  having  been  found  in  the  chest  in  a  tolerably  large  proportion 
of  the  cases.  The  hernia  has  been  mostly  observed  in  children  at  or  soon 
after  birth  ;  but  in  several  instances  the  subjects  have  lived  to  adult  age,  the 
hernia  at  last  taking  place  apparently  accidentally.  In  some  of  these  latter 
cases,  however,  it  may  be  a  question  whether  the  opening  in  the  diaphragm 
was  not  the  result  of  an  accident,  perhaps  some  time  antecedent  to  the  occur- 
rence of  the  hernia.  The  opening  has  generally  been  found  in  the  left  side  ; 
sometimes,  however,  on  the  right. 

Diaphragmatic  hernia  is  sometimes  obviously  of  traumatic  origin,  being 
the  result  of  a  wound  or  laceration  of  the  diaphragm.  It  usually  attains  a 
large  size,  and  commonly  contains  the  stomach  or  the  transverse  colon  with 
a  portion  of  the  omentum,  which  forms  a  tumour  in  the  thoracic  caWty, 
encroaching  upon  the  lungs,  and  pushing  the  heart  to  one  side.  The  hernia 
is  not  enclosed  in  a  peritoneal  sac,  but  has  been  found  partially  enveloped  by 
the  pleura.  It  occurs  generally  on  the  left  side  of  the  chest,  but  cases  have 
been  recorded  by  Percy  and  others  where  the  injury  of  the  diaphragm  was  on 
the  right  side.  The  following  case  is  a  very  good  instance  of  this  rare 
affection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  College 
Hospital.  About  twelve  months  before,  he  had  fallen  into  an  area  about  ten  feet 
deep ;  he  believed  that  he  had  injured  his  chest  and  head,  as  from  that  time  he 
had  suffered  much  from  shortness  of  breath  and  occasional  sensation  of  suffo- 
cation, had  a  hacking  cough,  and  could  not  lie  down  without  feeling  some 
difficulty  in  breathing.  At  the  time  of  the  accident,  he  coughed  up  about 
three  spoonfuls  of  blood.  Ever  since  the  accident,  he  suffered  much  from 
dysj)eptic  symptoms  and  constipation,  though  before  he  met  with  the  injury 
he  had  experienced  no  inconvenience  in  this  respect.  About  a  month  before 
admission,  the  difficulty  in  breathing  increased  ;  and  four  days  before  he  came 
to  the  hospital,  violent  pain  in  the  abdomen  came  on,  and  his  bowels  ceased  to 
act,  although  he  took  a  variety  of  aperient  medicines,  and  had  enemata  con- 
taining croton  oil.  On  admission,  the  abdomen  was  much  distended,  tense, 
and  tympanitic,  with  pain  around  the  tmibilicus  ;  the  tongue  was  coated  with 
whitish-brown,  moist  fur ;  the  pulse  was  small,  quick^  and  somewhat  resisting ; 
there  was  nausea,  but  no  vomiting.  The  skin  was  cool,  and  the  countenance 
anxious  ;  the  bowels  had  not  acted  for  seven  days,  but  he  had  frequent  desire 
to  go  to  stool.  He  was  ordered  an  aperient  draught  every  third  hour.  As 
this  had  no  effect,  he  was  directed  to  take  calomel  and  elaterium  pills,  and  to 
have  turpentine  enemata,  which  afforded  him  some  relief,  though  they  brought 
away  no  faeces.  The  patient  became  more  restless,  the  skin  cold  and  flabby, 
the  countenance  more  anxious,  the  breathing  shorter,  and  the  abdomen  more 
tympanitic,  and  he  died  two  days  after  admission,  and  nine  from  the  com- 
mencement of  the  obstruction. 

Examination  of  the  Body  iwrniy-four  hours  after  death. — The  alxlomen  was 
distended  and  tympanitic,  and  the  peritoneal  sac  contained  about  six  ounces  of 
fluids  with  here  and  there  patches  of  recently  effused  lymph.    The  small  intes- 
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tines  were  not  distended :  the  large  were  greatly  distended  with  flatna,  the 
ctecnm  extending  into  the  cavity  of  the  pelvis ;  the  ascending  and  the  trans- 
verse colon  were  mach  distended,  and  it  was  fonnd  that  a  hu^  loop  of  the 
transverse  and  of  the  descending  colon  had  passed  throngh  an  opening  in  the 
cordiform  tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  strangu- 
lated (Fig.  801).  The  colon  below  the  stricture  was  contracted,  and  entirely 
empty.  On  opening  the  thrasx,  the  loop  of  intestine,  fourteen  inches  in  length. 


Fig,  SOI.— Diipbragnutlc  HernMof  Colon.  * 

of  a  pale  slate-colonr,  and  distended  with  gas,  was  found  in  the  left  pleural  sac. 
It  reached  as  high  ae  the  fifth  rib,  touched  the  pericardium,  and  was  ovcrli^ped 
by  the  free  margin  of  the  left  Ijing.  Where  strangulated,  it  was  of  a  darker 
colour  than  elsewhere.  The  opening  in  the  diaphragm,  through  which  it  had 
passed,  admitted  little  more  than  the  point  of  the  forefinger,  and  had  a  thin 
tendinous  margin.  The  tenth  and  eleventh  ribs,  on  the  left  side,  were  fonnd 
to  have  been  fractured  ;  the  latter  was  united  by  bone,  but  the  tenth  rib,  si 
the  seat  of  fracture,  had  formed  a  false  joint.  Connected  with  this  and  with 
the  intercostal  space  below  it,  was  a  firm  adhesion  about  an  inch  broad  and  an 
inch  and  a  half  long,  united  by  its  other  extremity  to  the  protmded  meao- 
colon  and  the  diaphragm.  The  protruded  meso-colon  was  firmly  adherent  to 
the  upper  surface  of  the  diaphragm,  close  to  the  opening  in  it.  The  langs 
were  tolerably  healthy.  The  right  pleura  contained  three  ounces,  and  the  toft 
eight  ounces  of  serum. 
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INTESTINAL  OBSTRUCTION. 

latMtiiiAl  Obvtrootioiui  may  be  of  two  distinct  kinds,  AmU  and  ChronK, 
These  most  not  be  confounded  with  one  another,  aa  they  are  nsually  dependent 
not  only  upon  very  different  conditions,  bat  require  different  lines  of  treatment 
for  their  relief. 

Acuta  IntastiiuJ  Obstmotioii  may  arise  from  the  following  pathological 
conditions : 

1.  Internal  itranffuIaHoa. — This  may  arise  from  a  portion  of  gat  slipping 
throngh  an  aperture  in  the  mesentery  or  omentum  forming  the  so-called  internal 
hernia.     Or  a  portion  ofthe  intestine  may  he  constricted  by  becomingeataDgled 
round  a  band  passing  from  one  port  of  the  abdominal  cavity  to  another.  These 
bands  may  be  entirely  of  new  formation  resulting  from  local  peritonitis  with 
the  formation  of  adhesions  which  have  become  gmdually  stretched  ;  whilst  in 
other  cases  the  strangulating  bond 
is  composed  of  the  vermiform  ap- 
pendix, or  «f  a  diverticulum  from 
the  ileum,  the  free  end  of  which  has 
become  attached  to  some  part  of  the 
abdominal  wall.     2.   A  portion  of 
gut  may  ttccome  twisted  on  itself, 
thns  forming  a  volvnlos,  owing  to 
the   meso-colon    or  the  mesentery 
being  unusually  long  and  allowing 
a  half  twist  to  take  place,  in  conse- 
quence of  which  complete  obstruc- 
tion takes  place.    This  occurs  most 
commonly,  in  fact  almost  exclnaivcly, 

in   the    sigmoid   flexure    and    the        Fig.  so-_-i,>u.tin.iowru.u«.ft™,i»u™i 
descending    colon.     8.    In     other 

instances  the  symptoms  of  acute  obstraction  may  arise  in  consequence  of  a 
stricture  gradually  closing  and  then  at  last  becoming  suddenly  occluded. 
4.  Foreign  bodies  obstructing  the  small  intestine  may  cause  the  signs  of  acute 
obstruction.  Amongst  the  most  common  of  these  arc  large  gall-stones  which 
have  found  their  way  into  the  intestine  by  ulceration  from  the  gall-bladder. 
fi.  Severe  and  even  fatal  intestinal  obstruction  may  occur  as  the  result  of  in- 
flammatory affections  of  the  intestines  without  the  existence  of  any  mechanical 
lesion.  It  was  formerly  supposed  that  the  same  condition  might  arise  simply 
from  spasmodic  contraction,  but  this  is  not  supported  by  any  sufficient  evidence. 
6.  Acute  obstraction  frequently  arises  from  inraginstJon  or  intussusception, 
apart  of  the  tntestioe  slipping  into  that  below  and  being  constricted  by  it ; 
bat  as  this  affection  may  assume  either  an  acute  or  chronic  form,  and  presents 
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many  peculiar  featnres,  it  is  best  considered  apart  from  other  causes  of 
obstruction. 

l!^The  relative  frequency  of  these  forms  of  obstruction  is  well  illustrated  by 
the  statistics  published  by  Bryant  derived  from  the  records  of  Ouy*s  Hospital, 
and  collected  chiefly  by  the  late  Hilton  Fagge.  Of  124  cases  of  intestinal 
obstruction,  88  were  acute,  76  chronic,  and  15  were  due  to  intussusception. 
Of  the  88  acute  cases,  1  was  due  to  internal  hernia,  7  to  twists,  and  25  to 
bands  causing  internal  strangulation.  Of  the  25  bands,  14  were  old  adhesions, 
6  were  connected  with  diverticula  from  the  ileum,  2  with  the  vermifonn 
appendix,  2  with  the  neck  of  a  hernial  sac,  and  1  with  the  pedicle  of  an  ovarian 
tumour. 

Symptoms, — The  symptoms  of  acute  intestinal  obstruction,  more  espedaDy 
when  arising  from  a  mechanical  cause,  such  as  the  formation  of  an  internal 
hcFnia,  or  volvulus,  are  always  characterized  by  very  marked  vital  depression. 
There  is  constipation  from  the  very  first ;  but  this  symptom  is  not  the  most 
prominent  one,  and  those  that  result  are  evidently,  as  in  an  ordinary  case  of 
strangulated  hernia,  as  much  the  consequence  of  the  injury  inflicted  upon  the 
intestine,  as  of  the  mere  mechanical  obstacle  to  the  onward  passive  of  the 
fseces.  At  the  moment  of  the  occurrence  of  the  strangulation,  the  patient  is 
usually  seized  with  a  sudden  feeling  of  something  wrong  having  taken  place  in 
the  abdomen ;  or  he  is  struck  with  intense  pain  at  one  point.  This  pain 
persists  more  or  less  throughout  the  case,  and  is  sometimes  violent  and 
paroxysmal.  There  may  be  sudden  syncope,  though  most  usually  the  de- 
pression of  vital  power  does  not  amount  to  this.  Vomiting  speedily  occnis, 
at  flrst  of  the  contents  of  the  stomach,  but  afler  a  time  of  stercoraceons  matter; 
sometimes  it  assumes  this  form  almost  from  the  very  first.  The  abdomen  becomes 
swollen  and  tender,  the  intestines  being  blown  out  with  flatus,  giving  rise  to 
immense  tympanitic  distension,  rolling  over  one  another,  and  occasioning  lond 
rumbling  and  gurgling  noises.  If  the  abdominal  walls  be  thin,  the^roUing  of 
the  intestines  may  be  distinctly  felt,  and  in  many  cases  seen,  through  them:  and 
may  sometimes  be  observed  to  be  continued  up  to  one  spot,  where  it  ceases. 
At  this  point  an  intumescence  may  sometimes  be  indistinctly  felt'  correspond- 
ing to  the  seat  of  strangulation.  If  relief  be  not  afforded,  the  sufferings  of  the 
patient  become  very  severe,  and  his  mental  distress  agonizing.  The  vomitiDg, 
perhaps,  becomes  less  frequent,  but  the  vital  depression  increases,  and  at  last 
death  results,  usually  about  the  sixth  to  the  tenth  day,  though  sometimes 
sooner,  from  exhaustion,  peritonitis,  or  gangrene.  The  mind  remains  clear  to 
the  last,  the  patient's  attention  being  intently  and  distressingly  riveted  upon 
the  possibility  of  getting  relief  from  the  bowels. 

Chronic  Intestinal  Obstruction. — This  usually  arises  from  one  of  five 
causes  ;  viz.,  1.  The  gradual  obliteration  of  some  portion  of  the  colon  in  con- 
sequence of  a  malignant  growth  from  its  wall ;  2.  The  compression  of  thegnt 
by  a  tumour  growing  near  it ;  8.  Chronic  peritonitis  usually  tubercular,  but 
sometimes  connected  with  diflused  malignant  growths  in  the  peritoneum  ;  4. 
The  obstruction  of  the  large  intestine  by  the  aocumulation  of  large  masses  of 
hardened  feculent  matter ;  5.  Intussusception  may  assume  a  chronic  form, 
especially  in  the  adult. 

The  relative  frequency  of  these  various  causes  is  clearly  shown  in  Bryant's 
statistics.  Of  129  cases  of  obstruction,  including  intossnsoeption,  76  wen 
chronic ;  of  these,  8  resulted  from  fsecal  impaction,  8  from  pressure  of  tumoiin» 


INTUSSUSCEPTION,  833 

47  from  stricture,  and  23  from  matting  together  of  the  intestinal  coils  from 
chronic  peritonitis  or  cancer.  Of  the  47  strictures,  2  occurred  in  the  small 
gut,  and  45  in  the  large.  To  these  45  cases  may  be  added  59  collected  by 
Morris  and  Goupland.  Of  these  104  strictures  of  the  great  intestine, 
78  occurred  in  the  rectum  and  sigmoid  flexure,  19  in  the  transverse  colon 
or  at  one  of  the  flexures,  and  7  in  the  caecum  or  ileo-colic  valve. 

The  Symptoms,  in  the  earlier  stages  of  these  cases,  are  commonly  those  that 
will  be  described  as  indicating  stricture  of  the  large  intestine  ;  but,  when  once 
complete  obstruction  has  come  on^  the  constipation  becomes  the  most  pro- 
minent symptom.  In  some  instances,  this  will  occur  without  any  antecedent 
leading  to  the  supposition  of  the  existence  of  stricture.  .  There  may  be  compa- 
ratively Uttie  constitutional  disturbance  at  first,  but  the  bowels  cannot  be  made 
to  acty  and  any  attempt  at  forcing  their  operation  by  the  administration  of 
purgatives  gives  rise  to  sickness  and  much  distress.  During  the  progress  of  the 
attack,  eructations,  retchings,  and  even  vomiting,  are  of  frequent  occurrence, 
but  it  seldom  happens  that  this  is  stercoraccous  till  the  very  last ;  there  may 
be  much  tympanites,  with  rumbling  and  gurgling  of  the  intestines,  but  most 
frequently  the  abdomen  fills  slowly  and  gradually,  and  these  symptoms  do  not 
occur  until  after  some  days  have  elapsed.  The  distress  of  the  patient  does  not 
depend  so  much  on  the  length  of  time  that  the  obstruction  has  existed,  as  on 
the  amount  of  tympanitic  distension  of  the  abdomen.  The  greater  this  is,  the 
more  urgent  will  be  the  symptoms.  In  many  instances,  life  is  prolonged  for 
several  weeks,  for  five  or  six,  even  after  complete  obstruction  has  set  in  ;  and  in 
some  cases  a  recovery  may  take  place,  even  though  a  very  considerable  time 
have  elapsed  from  the  occurrence  of  the  obstruction.  In  the  case  of  a  lady 
whom  I  attended  many  years  ago  with  Mr.  Powell,  recovery  took  place,  although 
there  had  been  complete  obstruction  for  upwards  of  five  weeks ;  and  1  have  seen 
other  cases  recover  in  which  from  forty  to  forty-five  days  had  elapsed  before 
the  obstruction  was  relieved. 

Intubsuscbptiox,  or  the  invagination  of  an  upper  into  a  lower  portion  of 
the  intestine  is  a  common  cause  of  intestinal  obstruction,  especially  in  chil- 
dren. It  may  occur  in  three  situations — in  the  ileum,  at  the  ileo-colic  valve, 
or  in  the  large  intestine.  Its  most  common  scat  is  at  the  ileo-colic  valve. 
Of  the  124  cases  of  obstruction  tabulated  by  Bryant,  15  were  intussusceptions  ; 
of  these,  2  were  rectal,  7  ileo-caecal,  and  G  in  the  small  intestines.  An  intus- 
susception, when  examined  after  death,  is  found  to  be  composed  of  three  tubes 
of  intestine,  one  within  the  other.  The  outer  tube  or  sheath  is  composed  of 
the  lower  part  of  the  intestine.  It  is  thrown  into  numerous  folds,  which  can 
readily  be  straightened  out  by  slight  traction,  thus  giving  rise  to  apparent 
partial  reduction  of  the  invagination.  The  middle,  or  reflected  tube,  is  turned 
inside  out,  so  that  its  mucous  membrane  is  in  contact  with  that  of  the  sheath. 
On  making  an  incision  through  this,  the  inner,  or  entering  tube,  is  brought 
into  view,  the  serous  surface  of  which  is  in  contact  with  that  of  the  reflected 
tube.  In  the  space  between  these  will  be  found  the  mesentery  belonging  to 
the  entering  and  reflected  tubes.  If  the  invagination  has  commenced  at  the 
ileo-colic  valve,  the  vermiform  appendix  also  will  be  found  in  this  space.  An 
intussusception  increases  entirely  at  the  expense  of  the  sheath,  the  line  of 
reflection  between  the  entering  and  reflected  tubes  remaining  unchanged.  The 
length  of  the  part  invaginated  varies  greatly.  When  limited  to  the  small 
intestine  it  is  usually  short,  not  more  than  two  or  three  inches  in  length  ;  in  the 
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large  gat  as  many  feet  may  be  involved.  The  inner  and  middle  tubes  show, 
as  a  rule,  marked  evidence  of  strangulation.  They  are  intensely  injected  with 
blood  and  swollen,  and  the  mesentery  included  in  the  space  between  is  in  a 
similar  condition.  It  is  this  swelling  that  offers  the  great  barrier  to  reduc- 
tion. The  strangulation  is  caused  by  the  closely  packed  folds  of  the  sheath 
at  the  point  of  reflection  between  it  and  the  reflected  tube.  The  fote  of  an 
unrelieved  intussusception  varies  according  to  circumstances.  If  the  strangu- 
lation is  very  slight,  not  being  suflUcienb  to  cause  gangrene  of  the  inner  and 
middle  tube,  while  at  the  same  time  it  seriously  or  completely  obstructs  the 
passage  of  fasces,  death  must  Inevitably  occur  sooner  or  later.  If  the  constric- 
tion is  suflicient  to  cause  gangrene,  adhesions  may  form  between  the  upper 
part  of  the  entering  tube  and  the  reflection  between  the  sheath  and  the  re- 
flected tube,  the  gangrenous  portion  may  then  be  cast  off  into  the  bowel,  and 
complete  recovery  take  place.  Unfortunately  the  patient  often  perishes  from 
exhaustion  before  this  is  accomplished. 

The  causes  of  intussusception  are  often  uncertain.  In  children  they  are 
sometimes  due  to  the  irritation  of  worms  or  to  the  straining  accompanying 
dysenteric  diarrhoea.  In  adults  the  invagination  not  unfreqnently  commenoefl 
at  the  seat  of  a  tumour. 

The  symptoms  of  intussusception  may  be  acute  or  chronic,  according  as  it  is 
more  or  less  tightly  strangulated.  In  all  cases  the  invasion  is  sndden^  the 
patient  feeling  that  something  has  gone  wrong  internally.  If  the  case  is 
acute,  the  signs  of  urgent  intestinal  strangulation  are  well  marked,  nsnally 
accompanied  by  tenesmus  with  the  passage  of  a  bloody  mucous  or  glairy  dis- 
charge. Vomiting  soon  sets  in,  but  does  not  become  iB9culent  for  some  time. 
In  such  cases  the  patient,  especially  if  a  young  child,  will  die  in  the  conrse  of 
five  days  or  a  week  from  collapse.  If  older,  he  may  recover  after  gangrene 
and  separation  of  the  included  part  of  the  intestine.  Chronic  cases  occnr 
more  frequently  in  adults,  but  may  be  met  with  in  children.  In  these  the 
symptoms  are  more  obscure.  There  is  a  sudden  invasion,  followed  by 
paroxysmal  pain,  with  some  vomiting.  The  bowels  may  not  be  completely 
obstructed,  fsecal  matter  escaping  in  small  quantities,  often  mixed  with  blood, 
and  this  condition  may  last  for  some  weeks,  at  last  ending  in  complete  ob- 
struction. The  abdominal  distension  is  usually  not  great.  The  acute  intus- 
susception is  usually  situated  in  the  ileum  or  at  the  ileo-colic  valve  in  children  ; 
the  chronic  is  commonly  at  the  ileo-colic  valve  or  in  the  colon  in  adults. 

In  all  cases  of  intussusception  there  is  a  tumour  at  the  seat  of  disease  whidi 
can  usually  be  felt  through  the  abdominal  walls.  It  is  sausage-like  in  form, 
doughy  to  the  feel,  and  becomes  tense  under  manipulation  from  the  peristaltic 
contraction  of  the  gut  composing  it.  It  is  tender,  and  the  hardening  daring 
jnanipulation  is  accompanied  by  some  griping  pain.  If  the  case  be  watched 
from  the  beginning,  the  tumour  will  be  found  to  change  its  position  as  the 
invagination  progresses  ;  thus,  when  beginning  at  the  ileo-oolic  valve,  it  wiS 
be  first  felt  in  the  right  iliac  fossa,  subsequently  in  the  nmbilical  region,  and 
often  at  last  in  the  left  iliac  fossa.  If  the  intussusception  be  i]eo-c»cal  or  of 
the  great  intestine,  it  often  descends  low  enongh  to  be  felt  by  passing  the 
finger  up  the  rectum.  In  one  case,  related  by  Hntchinson,  the  intussuscep- 
tion was  of  such  length  that  the  inverted  ileo-colic  valve  was  extruded  for 
some  inches  beyond  the  child's  anus,  and  had  been  mistaken  for  and  tieated 
as  a  prolapsus.    Such  a  condition  is  easily  recognized  by  passing  the  tnger 
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beside  the  protruding  gut  into  the  rectum,  which  it  is  of  course  impossible  to 
do  in  a  case  of  prolapsus. 

DiAQNOSis. — The  diagnosis  of  the  cause  of  the  obstruction  is  of  great  im- 
portance ;  attention  as  to  whether  it  assumes  the  acute  or  the  chronic  form, 
will  throw  some  light  upon  the  conditions  that  occasion  it.  It  is  often  difficult 
to  determine  whether  the  obstruction  is  mechanical,  or  whether  it  depends 
upon  some  inflammatory  affection  of  the  intestine.  The  practice  to  be 
adopted  in  any  particular  case  must  at  last  be  determined  by  a  history  of 
the  symptoms,  by  a  careful  exploration  of  the  abdomen  and  rectum,  and  by  the 
light  that  can  be  thus  thrown  upon  the  question,  as  to  whether  the  obstruction 
be  dependent  on  causes  that  are  removable  or  not  by  medical  meanSi  In  many 
instances,  the  history  of  the  case,  the  assemblage  of  strongly-marked  symptoms, 
and  the  result  of  abdominal  and  rectal  exploration,  enable  the  Surgeon  to  deter- 
mine, without  much  difficulty,  that  the  obstruction  is  dependent  on  causes  that 
are  not  removable  by  any  means  short  of  operative  interference.  But,  in  other 
cases,  no  means  that  we  possess  enable  us  to  arrive  at  a  correct  or  even  an 
approximate  diagnosis.  Cases  are  recorded  that  have  ended  fatally  from 
obstruction  in  forty-eight  hours,  without  sickness,  fixed  pain  in  the  abdomen, 
or  tympanites.  These,  however,  are  certainly  exceptional,  and  do  not  bear 
upon  the  question  as  to  the  propriety  of  performing  gastrotomy  in  those  in- 
stances in  which  it  can  be  satisfactorily  determined  that  a  mechanical  obstacle, 
not  removable  by  medical  means,  exists.  That  the  diagnosis  may  so  far  be 
effected  with  tolerable  certainty  is  evident,  from  the  fact  that,  in  all  those  cases 
of  gastrotomy  which  have  been  of  late  years  practised  in  this  country,  me- 
chanical obstruction,  irremovable  by  any  but  operative  interference,  had  been 
diagnosed  and  was  found. 

In  all  cases  of  intestinal  obstruction,  certain  conditions  should  first  be  ex- 
cluded, which,  though  not  generally  included  under  the  name,  give  rise  to 
symptoms  of  a  similar  nature.  These  are  lead  colic,  typhlitis,  and  general 
acute  peritonitis.  Lead  colic  may  be  in  most  cases  recognized  by  the  history, 
by  the  occurrence  of  previous  attacks,  and  by  the  blue  line  on  the  gums. 
Typhlitis  and  perityphlitis  may  be  recognized  by  the  history  of  constipation, 
with  gradually  increasing  pain  in  the  right  iliac  fossa,  followed  by  a  somewhat 
sudden  exacerbation  when  the  peritoneum  over  the  gut  becomes  implicated. 
The  obstruction  is  seldom  complete,  and  vomiting  does  not  form  a  marked 
symptom.  There  is  fulness  with  acute  tenderness  over  the  cascnm.  In  acute 
attacks  there  is  usually  a  distinct  elevation  of  temperature.  In  many  cases 
there  is  a  history  of  previous  attacks.  Acute  peritonitis  is  recognized  by  the 
intense  general  tenderness,  with  distension  of  the  abdomen,  and  the  peculiar 
vomiting  without  straining.  The  cases  which  most  nearly  resemble  some  fonn 
of  acute  intestinal  obstruction  are  those  arising  from  perforation  of  the 
vermiform  appendix. 

The  first  step  in  the  diagnosis  of  any  case  of  acute  obstruction  must  always 
be  a  carcfiil  examination  of  the  various  abdominal  and  pelvic  apertures  for 
some  of  the  more  obscure  forms  of  external  hernia ;  for  in  cases  of  sap- 
posed  internal  strangulation,  it  has  occasionally  turned  out,  after  death,  that 
the  patient  had  been  labouring  under  a  small  femoral,  obturator,  or  spiatic 
hernia. 

The  points  that  will  chiefly  engage  the  Surgeon's  attention  in  determining 
the  nature  of  the  obstruction  arc :  1.  The  previous  history  of  the  patient 
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2.  The  mode  of  invasion.  3.  The  general  condition  of  the  patient.  4.  The 
character  of  the  pain.  5.  The  character  of  the  vomiting.  G.  The  duration 
and  degree  of  constipation.  7.  The  physical  examination  of  the  beDj. 
8,  Examination  of  the  rectum.    9.  The  character  and  quantity  of  the  urine. 

1.  The  Prerioiui  Kistory  often  throws  much  light  upon  the  nature  of  the 
disease.  In  cases  of  internal  hernia  or  obstruction  by  bands  or  twists,  and  in 
intussusception,  the  patient  has  usually  enjoyed  good  health  up  to  the  time  of 
the  obstruction,  although  in  some  cases  there  is  a  history  of  a  previous  attack 
of  the  same  kind.  If  the  other  symptoms  seem  to  point  to  strangulation  by  a 
band,  diseases  likely  to  cause  local  adhesions  in  the  peritoneum  such  as  typhoid 
fever,  typhlitis,  or  ovaritis  in  the  female  may  be  inquired  for.  In  chronic 
obstruction  arising  from  gradual  closure  of  a  stricture  there  is  a  history  of 
gradually  incrmsing  difficulty  in  obtaining  relief  from  the  bowels,  with  un- 
easiness and  dyspepsia.  Most  commonly  there  have  been  periods  of  prolonged 
constipation  foUmved  by  diarrhoBa.  These  alternating  periods  of  constipation 
and  diarrhoea  are  very  characteristic,  and  should  always  raise  a  suspicion  of 
stricture,  most  probably  in  the  great  intestine.  In  cases  of  obstruction  of  the 
small  intestine  from  impaction  of  a  gall  stone,  there  will  be  a  history  of 
prolonged  pain  and  discomfort  in  thfi  region  of  the  gall-bladder  during  the  time 
that  the  stone  was  making  its  way  by  ulceration  into  the  intestine. 

2.  Mode  of  Invasion. — When  the  attack  commences  with  severe  pain 
coming  on  so  suddenly  that  the  patient  can  state  the  exact  moment  at  which  it 
seized  him,  or  when  this  is  quickly  followed  by  the  other  signs  of  acute 
obstruction,  and  when  up  to  the  time  of  attack  he  was  in  good  health  there  is 
strong  reason  to  believe  that  it  is  due  to  an  internal  hernia,  a  twist,  or  an  acute 
intussusception.  When  the  attack  begins  mth  toieasiness,  increasiftg  steadiiy 
in  a  few  hours  until  it  becomes  actual  pain,  followed  at  some  interval  by  the 
signs  of  obstruction  it  may  be  due  to  impaction  of  a  foreign  body,  as  of  a  gall- 
stone, to  inflammation  of  the  small  intestines,  or  to  sudden  obstruction  of  an  old 
strictiu^.  When  the  symptoms  begin  gradually,  with  uneasiness  and  con- 
stipation, they  may  be  due  to  any  one  of  the  chronic  forms  of  obstruction. 

3.  The  Oeneral  Condition  of  the  Patient. — Early  collapse  is  a  sign  of 
one  of  the  acute  forms  of  obstruction,  internal  hernia,  twists  or  acute  intus- 
susception. The  pulse  is  considerably  quickened  in  all  these.  The  tempera- 
ture is  variable,  usually  slightly  elevated  at  first,  but  soon  becoming  sub- 
normal. In  the  chronic  forms  collapse  comes  on  slowly.  In  both  acute  and 
chronic  obstruction  the  tongue  soon  becomes  furred  and  dry,  and  thirst  is 
often  a  prominent  symptom. 

4.  The  Charaoter  of  the  Pain. — Acute  abdominal  pain  fixed  in  one  spot 
with  paroxysmal  exacerbations  is  met  with  in  twists^  or  internal  strangula- 
tions. In  acute  intussusception  the  pain  is  of  the  same  character,  but 
commonly  less  acute.  In  chronic  intussusception  the  pain  is  parorysmaU  but 
usually  distinctly  localized.  In  chronic  obstruction  of  the  great  intestine  it  is 
diffused,  and  there  may  be  prolonged  intervals  of  ease. 

5.  The  Charaoter  of  the  Vomiting. — Early  severe  vomiting  speedily  btwm^ 
ing  stercoraceotis,  is  characteristic  of  acute  obstruction  of  the  small  intestines. 
Early  vomiting,  fwt  stercoraceous  for  from  two  to  three  days,  is  obsen^ed  in 
twists  of  the  great  intestine,  acute  obstruction  of  an  old  stricture,  in  acnte 
intussusception  of  the  ilio-colic  valve  or  colon,  and  in  inflammatory  afiectiona  of 
the  small  intestine.     Vomiting,  slight  at  first,  aiid  not  stercoraceous  for  a  tceek 
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cr  twOj  is  characteristic  of  chronic  obetniction  of  the  great  intestine  from 
chronic  intussusception,  stricture,  &c.  In  chronic  peritonitis,  vomiting  may 
be  delayed  for  many  weeks. 

Vomiting,  however,  even  when  fsMSulent,  is  not  sufficient  to  determine  the 
presence  of  complete  mechanical  obstruction  of  the  bowels,  for  it  may  occur 
in  cases  apparently  of  inflammatory  origin  in  which  the  obstruction  is  re- 
movable by  medical  means.  Of  this  I  have  seen  several  instances — the 
fsBCuleut  vomiting  being  very  persistent,  and  the  patient  presenting  all  the 
other  symptoms  that  are  usually  considered  to  be  dependent  on  internal 
strangulation  ;  but  eventually  recovering  under  the  use  of  opium,  and  other 
medical  means  without  the  necessity  of  operative  interference.  It  is,  there- 
fore, as  necessary  to  bear  in  mind  the  occasional  dependence  of  foculent 
vomiting  on  conditions  that  are  removable  by  medical  aid  alone,  as  that  it  may 
be  absent  in  cases  in  which  the  obstruction,  whether  seated  in  the  small  or  in 
the  large  intestine,  can  be  relieved  only  by  surgical  assistance. 

6.  The  DnratLon  aAd  Pagree  of  CoiLstipation. — The  duration  of  the 
constipation  does  not  necessarily  throw  much  light  upon  the  cause.  Indeed,  if 
patients  be  naturally  costive,  constipation  may  last  for  a  considerable  number 
of  days,  or  even  weeks,  without  producing  any  very  serious  consequences. 
Most  practitioners  must  have  seen  cases  in  which  constipation  has  continued 
for  three  or  four  weeks,  without  destroying  the  patient.  Johnson  mentions  a 
case,  in  which  it  lasted  during  forty-five  days.  In  these  cases,  however,  con- 
stipation has  usually  come  on  gradually,  being,  as  it  were,  an  aggravation  of 
the  patient's  natural  condition.  It  is  the  character  rather  than  the  mere 
duration  of  the  constipation  that  is  important.  The  sudden  occurrence  of 
irremovable  obstruction,  both  of  flatus  and  faeces,  in  persons  otherwise  regular 
in  their  bowels,  and  the  sense  of  its  dependence  on  a  fixed  cause,  are  points  of 
importance,  as  tending  to  show  that  it  arises  from  an  acute  mechanical  condi- 
tion. In  acute  internal  strangulation,  the  constipation  is  always  sudden,  and 
is  accompanied  or  speedily  followed  by  other  symptoms  indicating  obstruction. 
In  chronic  obstructions  the  complete  constipation  is  usually  merely  an  aggra- 
vation of  a  previous  condition.  When  the  obstruction  is  in  the  small  intes- 
tine, the  patient  feels  no  sense  of  desire  to  defaecate.  In  obstruction  low  down 
this  may  be  present,  especially  if  it  is  due  to  faecal  accumulation.  In  intus- 
susception when  the  invaginated  portion  is  in  the  colon,  there  is  usuaUy  fre- 
quent straining  and  tenesmus.  If  the  strangulation  be  complete  and  acute, 
nothing  but  a  little  blood-stained  mucus  will  pass  ;  if  it  be  chronic  both  flatus 
and  faeces  may  pass  in  small  quantities  with  much  straining. 

7.  The  Phyidcal  Bmnination  of  tho  B0U7.— (a).  Inspectmi.— The 
chief  points  to  be  observed  are  the  distension  of  the  abdomen,  the  form  it  has 
assumed,  the  appearance  of  distended  coils  of  intestine  and  peristaltic  move- 
ments. 

Distefmon  of  the  Abdomen, — In  acute  obstruction  distension  quickly  sets  in 
and  usually  becomes  very  marked  in  a  few  days,  often  so  great  as  to  interfere 
with  respiration  and  to  form  the  most  distressing  symptom  from  which  the 
patient  suffers.  In  chronic  obstruction  f^om  stricture  of  the  great  intestine, 
it  comes  on  gradually,  and  may  at  last  Yjecome  very  great.  In  intussusception 
it  is  not  very  marked,  especially  in  the  chronic  cases.  In  chronic  peritonitis 
or  disease  of  the  intestines  there  is  always  some  distension,  but  it  seldom  forms 
a  prominent  symptom. 


838  INTESTINAL   OBSTRUCTION. 

The  Form  of  the  Ahdoinen, — ^When  the  obstruction  is  in  the  small  intestines 
and  acute,  the  distension  is  usually  most  marked  in  the  epigastric,  umbilical 
and  hypoprastric  regions,  the  flanks  being  less  distended.  In  obstructions  low 
down  in  the  great  gut  the  distended  colon  on  each  side  fills  out  the  flanks, 
giving  the  abdomen  a  barrel-shape.  In  some  cases  of  strangulation  by  a  band 
or  internal  hernia,  the  abdomen  may  be  irregularly  distended,  one  side  or 
region  being  more  prominent  than  the  rest.  Too  much  importance  must  not 
be  attached,  however,  to  the  form  of  the  abdomen,  as  it  is  often  deceptive. 
In  women  who  have  borne  children,  there  is  always  great  prominence  in  the 
umbilical  and  hypogastric  region,  whatever  the  cause  of  the  distension 
may  be. 

Coils  ofmtesHne  visible  through  the  abdominal  walls  may  be  observed  when 
the  patient  is  thin,  in  all  forms  of  obstruction  in  which  there  is  much  disten- 
sion. The  visibility  is  said  to  be  most  marked  in  obstruction  from  chronic 
peritonitis.  The  distended  coils  of  small  intestines  can  be  seen  twisting  like 
congor  eels,  and  are  often  so  large  that  they  may  be  mistaken  for  transverse 
colon  or  sigmoid  flexure,  and  thus  lead  to  an  error  in  diagnosis. 

Peristahia  is  often  visible  in  the  distended  coils.  This  is  said  to  be  most 
marked  when  the  obstruction  is  in  the  great  intestine.  When  visible  it  may 
be  taken  as  evidence  that  the  distension  is  not  due  to  paralysis  of  the  gut,  or 
to  acute  peritonitis  ;  but  beyond  this  it  is  not  of  much  value. 

Percussion, — By  percussion  we  try  to  ascertain  the  condition  of  the  colon. 
In  the  normal  condition  the  different  notes  given  by  the  stomach,  colon,  and 
small  intestine,  usually  enable  us  to  determine  their  positions,  but  in  the  dis- 
tended abdomen  the  evidence  thus  obtained  is  often  fallacious.  The  stomach  is 
always  concealed  by  the  distended  intestines.  If  the  small  intestines  are  much 
distended  their  note  becomes  indistinguishable  from  that  of  the  colon.  Extreme 
superficial  tympanitic  resonance,  uniform  in  note  and  concealing  the  liver- 
dulness,  with  a  very  pointed  abdomen,  indicates  free  gas  in  the  peritoneal 
cavity  either  from  actual  or  impending  perforation.  Hyper-resonance  in  each 
flank  is  usually  a  sign  of  a  distended  colon.  Dulness  in  the  flanks  disappear- 
ing on  turning  the  patient  on  one  side  is  usually  evidence  of  fluid,  and  mar 
indicate  that  peritonitis  is  conunencing.  In  a  case  in  Univeraty  College 
Hospital  a  few  years  ago,  this  sign  was,  however,  found  to  be  dependent  on  a 
loaded  colon  with  a  long  meso-colon,  which  moved  out  of  the  flank  when  the 
patient  was  turned  to  the  opposite  side. 

Manipulation, — By  manipulation  the  degree  of  tension  is  estimated.  It 
is  of  much  diagnostic  value  in  tubercular  peritonitis,  as  the  peculiar  dousrhj 
sensation  may  serve  to  show  the  nature  of  the  disease.  In  intussusception 
the  tumour  already  described  may  be  felt,  and  in  malignant  disease  of  the 
colon  the  growth  may  be  perceptible  as  a  hard  lump.  In  other  cases,  disten- 
sion  usually  conceals  any  tumour  that  may  be  present  Sometimes  a  tender 
spot  may  be  recognized  as  the  point  at  which  pain  is  chiefly  felt,  and  this  maj 
be  of  value  in  indicating  the  seat  of  obstruction. 

8.  Exunination  of  Seotaai  should  never  be  omitted  ;  by  it  we  ascertain  the 
presence  of  strictures  within  reach  of  the  finger,  or  tumours  pressing  on  the 
rectum,  and  of  f secal  accumulations.  In  intussusception,  we  may  feel  the  end 
of  the  invaginatcd  intestine.  Those  whose  hands  are  small  enough  to  pass 
into  the  rectum,  an  unconmion  condition  in  men,  might  possibly  detect  a 
malignant  structure  in  the  sigmoid  flexure. 
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If  the  stricture  be  seated  low  down  in  the  sigmoid  flexure  or  at  the  upper 
part  of  the  rectum,  it  maj  be  recognized  in  some  cases  by  a  careful  examina- 
tion of  the  bowel  with  bougies. 

Another  method  of  examination  often  employed  is  the  administration  of  the 
lai'gest  possible  enema^  with  the  view  of  ascertaining  whether  the  obstruction 
is  low  down  in  the  great  gut.  This  is  very  fallacious,  as  the  abdominal  dis< 
tension  is  often  so  great  that  even  when  the  whole  colon  is  free  the  patient 
cannot  bear  the  injection  of  more  than  a  few  ounces  of  fluid. 

9.  The  Qnantil^  of  Urine.— It  is  frequently  stated  that  in  obstruction  high 
up  the  quantity  of  urine  secreted  is  diminished,  owing  to  the  lessened  extent 
of  intestinal  surface  capable  of  absorbing  liquids.  That  scanty  urine  is  com- 
monly met  with  in  these  cases  is  undoubted,  but  it  is  probably  due  to  the  fact 
that  the  patient  vomits  all  the  liquid  he  takes. 

By  attention  to  the  foregoing  points,  there  may  be  no  great  difficulty  in 
coming  to  an  accurate  opinion  as  to  whether  the  obstruction  is  in  the  large  or 
small  intestine.  It  may  also  be  borne  in  mind  that  with  the  exception  of 
twists  of  the  colon  and  acute  intussusception,  all  acute  obstructions  are  seated 
in  the  small  intestine,  while  the  great  majority  of  chronic  are  in  the  large. 
The  earlier  occurrence  of  faeculent  vomiting  when  the  obstruction  is  in  the 
small  intestine,  the  greater  tympanitic  distension  and  bulging  in  the  course 
of  the  caecum  and  colon  when  it  is  seated  in  the  large  intestine,  and  the  result 
of  careful  exploration  of  the  rectum,  will  most  commonly  enable  the  Surgeon 
to  decide  this  question  \\ith  sufficient  precision  to  guide  him  in  the  choice  of 
an  operation.  Yet  cases  do  occur  in  which,  though  the  obstruction  be  seated 
in  tlie  large  intestine,  the  symptoms  are  acute  and  evidently  not  dependent 
on  chronic  obstructive  disease,  vomiting  is  of  early  occurrence,  the  distension 
of  the  abdomen  slight,  and  exploration  by  the  rectum  yields  no  result ; 
and  it  is  in  cases  of  this  description,  presenting  a  train  of  symptoms  of  mixed 
and  uncertain  character,  that  the  diagnosis  of  the  precise  seat  of  the  obstruc- 
tion cannot  be  made  with  sufficient  precision  to  justify  operation. 

The  most  important  point  to  determine  in  reference  to  the  operative  treat- 
ment of  intestinal  obstructions,  is  whether  the  seat  of  occlusion  is  so  situated 
that  relief  can  be  given  by  "  Amussat's  operation,"  in  which  the  colon  is 
opened  behind,  and  not  through,  the  peritoneum.  This  can  be  done  whenever 
the  obstruction  is  below  the  lower  end  of  the  descending  colon,  by  the  ordinary 
operation  on  the  left  side,  and  in  those  rare  cases  in  which  it  is  seated  in  the 
transverse  or  ascending  colon,  by  the  same]  operation  on  the  right  side.  If 
the  obstruction  is  above  this,  it  will  be  necessary  to  do  Gastrotomy,  or  as  it  is 
more  correctly  termed  Laparotomy,  an  operation  by  which  the  peritoneal  cavity 
is  opened,  and  the  peril  to  the  patient  thus  greatly  increased. 

In  all  doubtful  cases  it  is  better  not  to  rush  hastily  to  a  conclusion*  The 
patient  should  be  carefully  examined,  all  the  points  mentioned  in  the  preceding 
pages  being  carefully  considered.  A  list  of  all  the  causes  of  obstruction 
should  then  be  made,  and  each  considered  in  order.  By  thus  eliminating  the 
various  causes  one  by  one,  a  correct  opinion  will  in  most  cases  be  arrived  at. 

Treatuent.— Treatment  of  Acute  Obetmotion. — This  must  necessarily 
be  in  a  great  measure  determined  by  the  diagnosis  that  is  made  as  to  its 
cause.  The  treatment  of  intussusception  presents  so  many  special  points,  that 
it  will  be  better  to  consider  it  separately.  If  the  general  obscurity  of  the 
symptoms  in  these  cases  renders  an  exact  diagnosis  in  the  early  stages  almost 
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impossible,  it  is  generally  expedient  to  try  the  effect  of  proper  medical  treatment, 
which  will  sometimes,  even  in  apparently  hopeless  cases,  afford  relief.  In 
former  times  it  was  the  custom  to  administer  purgatives  in  these  cases,  but 
it  has  long  been  recognized  that  they  do  nothing  but  harm ;  they  increase 
the  pain  and  vomiting,  exhaust  the  patient,  and  can  have  no  influence  over 
any  real  intestinal  obstruction.  The  only  plan  that  appears  to  me  of  any  value 
is  the  continued  administration  of  opium,  accompanied  by  hot  fomentations 
to  the  abdomen.  It  was  formerly  the  custom  to  add  a  small  quantity  of 
calomel  to  the  opium,  but  further  experience  has  shown  that  this  is  not  neces- 
sary, and  as  it  might  possibly  cause  some  irritation  of  the  intestine  it  is  better 
avoided.  The  opium  may  be  given  in  the  solid  form  ;  but  in  acute  obstruction, 
if  there  is  much  vomiting  this  would  be  tibeless,  and  hypodermic  injections  of 
morphia  then  be  administered.  It  must  be  given  in  such  quantities  as  to 
relieve  pain  ;  usually  about  one  grain  of  opium,  or  a  quarter  of  a  grain  of 
morphia  hypodermically  every  six  to  eight  hours  will  be  found  sufficient. 
This  treatment  will  in  all  cases  be  of  considerable  service,  and  in  some,  even 
the  most  hopeless  and  complicated,  will  afford  satisfactory  results.  In  a  very 
complicated  case  of  intestinal  obstruction  which  I  attended  with  Garrod,  this 
plan  was  eminently  successful.  A  patient  was  admitted  into  the  Hospital, 
haWng  symptoms  of  internal  strangulation  ;  he  had  at  the  same  time  double 
inguinal  hernia,  and  a  small  umbilical  rupture,  as  well  as  the  remains  of  a 
fatty  tumour,  which  had  been  partially  removed  from  the  abdominal  wall 
many  years  previously.  There  were  peritonitis  with  tympanites,  stercoraoeons 
vomiting,  and  much  vital  depression ;  but,  as  there  was  no  strangulation 
existing  in  any  of  the  external  hcmise,  and  as  there  was  no  evidence  as  to  the 
precise  locality  of  the  internal  mischief,  it  was  not  thought  advisable  to  have 
recourse  to  operation.  The  patient  was  accordingly  treated  \iith  opium,  when, 
on  the  tenth  day,  the  obstruction  gave  way  and  the  bowels  acted,  the  patient 
ultimately  recovering. 

H.  0.  Thomas  of  Liverpool,  who  has  paid  considerable  attention  to  the 
subject  of  intestinal  obstruction,  and  advocates  the  exclusive  use  of  opium  in 
aU  forms  of  the  affection,  gives  some  valuable  practical  directions  for  the 
management  of  these  cases.  He  insists  that  the  drug  must  always  he 
administered  hypodermically,  and  in  sufficient  quantity  to  relieve  all  pain. 
The  patient  must  of  course  be  confined  to  the  recumbent  position.  His  diet 
must  be  limited  to  the  smallest  possible  amount,  and  must  be  exclusivelv 
liquid.  Arrowroot  or  ground  rice  and  cooked  with  water,  with  the  addition 
of  a  little  brandy  or  wine,  is  the  food  he  chiefly  recommends ;  mutton  or 
chicken  broth  being  occasionally  allowed  as  a  change.  Milk  he  has  usually 
found  to  aggravate  the  symptoms.  On  small  quantities  of  this  food,  given 
at  intervals  of  two  hours,  a  patient  kept  warm  in  bed  and  under  the  influence 
of  opium  may  maintain  life  for  many  weeks  without  serious  loss  of  strength. 
Should  natural  relief  take  place,  the  restricted  diet  and  rest  should  be  continued 
till  all  pain  has  passed  away  and  the  bowels  have  become  regular.  In  cases 
of  acute  obstruction  with  severe  vomiting,  Thomas  states  that  the  patient 
experiences  much  relief  from  having  the  foot  of  the  bed  raised  about  ten 
inches  on  blocks,  by  which  the  act  of  vomiting  is  facilitated.  He  advises  that 
the  abdomen  should  be  kept  cool.  If  symptoms  of  collapse  appear,  he  recom- 
mends  the  hypodermic  injection  of  small  doses  of  atropine. 

ZaT«nioii  of  the  Patient  is  an  empirical  method  of  treatment  that  has 


OPERATION  FOR   ACUTE   INTESTINAL    OBSTRUCTION  841 

occasionally  proved  successful  in  the  relief  of  cases  of  internal  strangulation  of 
an  obscure  character.  It  is  applicable  onlj  to  those  cases  in  which  the  sudden 
inyasion  of  the  disease  and  the  acuteness  of  the  symptoms  lead  to  a  strong 
presumption  of  the  presence  of  a  twist  or  internal  hernia.  It  is  useless  to 
attempt  it  if  there  is  great  abdominal  distension.  The  operation  is  done  as 
follows.  The  patient  is  ansssthetized  to  complete  muscular  relaxation.  He  is 
then  suspended  by  the  flexed  knees  over  the  shoulders  of  a  strong  man.  The 
small  intestines  will  then  be  seen  to  gravitate  towards  the  epigastrium,  the 
pubic  and  iliac  regions  becoming  hollow.  The  abdomen  may  now  be  gently 
manipulated,  and  the  man  who  supports  the  patient  may  raise  himself  on  his 
toes  and  come  down  sharply  on  his  heels  so  as  to  give  a  slight  concussion.  In 
a  case  at  University  Ck)llege  Hospital,  of  extremely  acute  obstruction  with 
violent  stercoraceous  vomiting,  this  ti*eatment  was  immediately  successful. 
As  the  patient  was  inverted  there  was  a  loud  gurgle  and  a  feeling  like  the 
reduction  of  a  large  hernia  was  perceived  by  the  hand  on  the  abdomen.  I 
have  seen  a  case  of  fatal  obturator  hernia — ^unrecognized  during  life— in 
which  at  the  poai^fnorUm  examination  it  seemed  probable  that  inversion  and 
shaking  would  have  effected  reduction  and  so  saved  the  patient. 

Enemata  are  useless  and  usually  injurious  in  cases  of  acute  obstruction. 

The  eztomal  applioation  of  beUadonma  has  been  recommended  with 
the  view  of  stimulating  the  peristaltic  action  of  the  intestine,  but  it  does  not 
seem  to  have  been  of  any  8er^ice. 

Fimotiire  of  the  l^tostino  by  means  of  a  trochar  or  the  aspirator  for 
the  purpose  of  withdrawing  flatus  in  cases  of  great  distension  has  been  fre- 
quently performed,  sometimes  with  great  relief  to  the  patient.  It  may  be 
safely  done  with  a  trochar,  about  a  tentli  or  a  twelfth  of  an  inch  in  diameter. 
This  must  be  introduced  at  the  most  prominent  resonant  point.  The  trochar 
is  then  withdrawn  and  the  cannula  left  in  for  from  Ave  to  ten  minutes,  the 
gas  being  allowed  to  blow  offl  It  must  not  be  moved  about  needlessly  while 
it  is  in  the  gut.  When  no  more  gas  escapes,  the  vacuum  of  the  aspirator  may 
be  applied  to  it  as  it  is  withdrawn  to  prevent  any  fisecal  matter  falling  into 
the  peritoneal  cavity.  If  the  cannula  becomes  choked  with  fiecal  matter  it 
should  be  withdrawn.  The  puncture  is  rarely  followed  by  any  escape  of 
fsBoes  into  the  cavity  of  the  abdomen.  In  some  apparently  hopeless  cases 
relief  of  the  obstruction  has  been  known  to  follow  the  paracentesis  of  the 
intestine. 

Operation  for  Aoute  Znteetinal  Olwitrttotion. — ^Wheu  a  patient  is 
suffering  from  the  symptoms  of  internal  strangulation  which  resist  medical 
treatment,  and  have  not  yielded  to  inversion — if  it  have  been  thought  ex- 
pedient to  employ  it — he  will  to  a  certainty  die,  unless  relief  can  be  afforded 
by  operation  ;  and  two  great  questions  will  at  last  press  themselves  upon  the 
»Surgeon*s  attention  : — 1,  whether  it  is  advisable  to  have  recourse  to  operative 
interference ;  and,  2,  when  it  is  proper  to  undertake  it.  The  solution  of 
these  questions  is  fraught  with  difficulty,  and  must  always  be  a  matter  of  the 
most  anxious  consideration  to  the  Burgeon.  It  is  not  only  that  he  knows 
that,  if  the  patient  be  left  unrelieved,  he  must  necessarily  die  ;  but  that  he  is 
aware  that  the  only  means  of  relief,  gastrotomy,  is  probably  nearly  as  &tal  as 
the  disease  for  which  it  is  undertaken.  But  the  difficulties  that  present 
themselves  in  the  solution  of  the  question  are  much  increased  by  the  great 
obscurity  in  diagnosing  the  cause  of  the  obstruction,  for  in  many  cases  it  is 
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absolntely  impossible  to  determine  with  certainty  whether  it  arise  from 
mechanical  causes  or  not ;  and  by  the  fact  that  apparently  desperate  cases 
occasionally  recover  without  operation.  If,  however,  by  attention  to  any  of  the 
points  that  have  been  pretty  fully  adverted  to,  it  can  be  satisfactorily  made  out 
that  there  is  an  internal  strangulation,  and  more  especiaUy  if  the  intumesoence 
occasioned  by  it  can  be  felt,  it  will  evidently  be  the  duty  of  the  Surgeon  to 
give  the  patient  his  only  chance  by  the  division  of  the  stricture.  With  regard 
to  the  time  at  which  this  should  be  done,  the  only  general  rule  that  can  be 
laid  down  is  probably  the  conclusion  arrived  at  by  B.  Phillips ;  that  operation  is 
justifiable  when  three  or  four  days  have  passed  without  any  relief  from 
ordinary  means,  constipation  being  complete,  and  vomiting  of  fsecal  matters 
continuing.  The  details  of  the  operation  will  be  described  on  a  subseqnent 
page. 

Treatment  of  ZntuMnuioeptioii. — There  can  be  little  doubt  that  spon- 
taneous disentanglement  occurs  in  many  of  the  slighter  cases  of  intussusception. 
In  others  Xxiflation  of  the  Obstmcted  Znteatine  by  the  injection  of  air 
into  the  rectum  has  been  recommended,  and  has  occasionally  been  practised 
with  success.  In  two  instances  I  have  successfully  had  recourse  to  it.  One 
was  the  case  of  an  infant,  a  few  months  old,  seized  with  symptoms  of  intus- 
susception, whom  I  attended  with  Cousins.  The  other  patient  was  a  young 
lady  about  ten  years  of  age,  to  whom  I  was  called  into  consultation  with  Sir 
T.  Watson,  Dr.  Murphy,  and  Dr.  West ;  inflation  was  performed  on  the  fifth 
day  after  the  setting  in  of  symptoms  of  acute  intestinal  obstruction,  apparently 
dependent  on  intussusception.  The  proceeding  was  followed  by  perfect 
success  :  the  child  felt ''  as  if  a  bone  broke  *'  in  the  abdomen,  the  obstruction 
was  removed,  and  motions  followed  in  three  hours,  though  all  the  previous 
treatment  had  been  unavailing.  For  the  convenient  performance  of  this 
operation,  I  have  had  an  apparatus  constructed,  consisting  of  a  circular  double- 
action  bellows,  with  a  long  valcanized  India-rubber  tube,  fiumished  with  a 
stop-cock  and  rectum-tubes  of  different  sizes  for  children  and  adults.  Should 
this  not  be  at  hand,  a  well-fitted  stomach-pump  will  answer  the  purpose.  In 
performing  this  operation  too  much  force  must  not  be  used,  as  serious  injury 
to  the  intestine  has  been  known  to  result.  This  treatment  cannot  be  expected 
to  succeed  in  any  case  of  intussusception  except  that  of  the  large  intestine  ; 
even  if  it  be  at  the  iieo-csecal  valve  little  good  usually  results  from  it. 

Operation  for  Zntiuunuiception. — If  this  treatment  has  failed,  the  only 
chance  of  recovery  without  operation  lies  in  the  sloughing  away  of  the 
invaginated  ])ortion  of  gut.  And  what  is  this  chance  by  natural  care  ?  The 
answer  given  by  statistics  is  as  follows  : — J.  L.  Smith,  of  New  York,  collected 
the  details  of  50  cases  ;  of  these  7  recovered.  Haven,  of  Boston,  found  that 
of  59  cases,  there  were  10  ;  and  Duchaussoy,  that  out  of  135  cases,  there 
were  29  recoveries.  The  chance  of  life  by  natural  means,  therefore,  is  al)out 
18  per  cent.,  or  rather  more  than  one  in  lax^ — ^not  a  veiy  hopeful  one,  truly. 
In  these  circumstances,  Surgeons  have  naturally  looked  to  gastrotomy,  and  the 
manual  disentanglement  of  the  invaginated  gut,  as  offering  a  better  prospect  (»f 
life.  And  this  operation  has  undoubtedly  in  many  cases  been  followed  by  recovery^ 
since,  under  the  directions  of  Nuck,  the  first  well-authenticated  snooesBfnl 
operation  of  this  kind  was  performed.  Ashhnist  has  collected  the  pardcolan 
of  13  cases  in  which  abdominal  section  was  performed  for  intossasoeption. 
Of  these,  five  succeeded ;  and  more  recently  the  operation  has  been  snooessfnllj 
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practised  bj  HutohinsoHy  Howard  Marshy  Godlee,  and  others.  But  the  prospect 
of  success  will  greatly  depend  on  the  nature  and  seat  of  the  intussusception. 
If  the  strangulation  be  very  acute,  and  if  the  disease  be  seated  in  the  ileum, 
the  chances  are  not  so  favourable  by  any  means  as  in  the  more  chronic  form 
of  the  affection,  when  the  large  intestine  is  the  seat  of  the  invagination.  In 
these  cases  the  gut  is  incarcerated  rather  than  strangulated.  Theie  is,  as 
Hutchinson  has  well  pointed  out,  no  hope  of  natural  cure  by  gangrene  of  the 
included  portion,  and  the  patient  will  die,  worn  out  by  irritation  and  pain, 
unless  relieved  by  operation. 

If  the  invagination  be  attended  by  acute  symptoms  of  strangulation  the 
operation  is  not  advisable,  as  in  these  cases  it  would  probably  be  impossible  to 
disentangle  the  swollen  gut,  and,  moreover,  it  is  in  these  that  there  is  the  best 
hope  of  a  natural  cure  by  separation  of  the  strangulated  portion.  In  infants 
under  one  year  recovery  very  rarely  takes  place  by  separation  of  the  invaginated 
gut,  so  rarely  that  not  more  than  one  or  two  cases  of  spontaneous  recovery 
are  on  record.  In  these  cases  the  operation  seems  to  hold  out  almost  the  only 
hope  of  cure  if  inflation  &ils.  As  to  the  time  at  which  the  operation  should 
be  performed,  no  definite  rule  can  be  laid  down.  In  acute  cases  the  earlier  it 
is  done  after  other  means  have  failed  the  better  if  the  case  be  one  in  which 
it  is  justifiable.  If  the  invagination  be  chronic  and  colic  occur  in  an  adult 
the  urgency  for  early  operation  is  not  so  great,  though  the  necessity  will 
eventually  be  greater. 

Tsvatment  of  Cliiroiiio  Zntastiiial  Oba traction. — ^As  before  stated,  this 
arises  most  commonly  from  one  of  the  following  causes :  faBcal  impaction, 
compression  of  the  great  intestine  by  a  tumour,  stricture  of  the  large  intestine, 
chronic  intussusception,  and  chronic  (tubercular)  peritonitis. 

Fctcal  inypactum  is  most  common  in  elderly  women.  When  it  is  suspected, 
the  rectum  should  be  explored,  and  if  it  be  found  to  be  blocked  up  by  a 
rounded  mass  of  indurated  and  impacted  foces,  the  Surgeon  must  condescend 
to  undertake  the  duties  of  the  nightman,  and  empty  the  human  cloaca  of 
its  fetid  accumulations.  This  is  best  done  by  anaesthetizing  the  patient,  then 
dilating  the  sphincter  ani  with  the  hand,  breaking  down  the  indurated  mass 
with  a  spoon  or  lithotomy  scoop,  and  washing  it  away  by  copious  enemata. 

If  the  obstruction  arise  from  the  gradual  compression  of  the  rectum  by  an 
inirapelvic  tumouTy  or  from  the  slow  constriction  of  it  or  the  colon  by  malignant 
disease  of  the  walle^  purgatives  will  be  worse  than  useless  ;  they  will  irritate, 
will  often  induce  vomiting,  and  will  always  considerably  increase  the  patient's 
distress,  and  should  not  be  repeated.  The  patient  should  be  kept  quiet  in  bed 
and  have  a  limited  supply  of  Ibod  ;  such  as  leaves  little  residue  being  preferred, 
the  best  being  beef  tea,  meat  with  arrowroot  and  a  small  quantity  of  brandy. 
Milk  and  soda-water  is  sometimes  taken  easily,  but  very  often  milk  in  any 
form  and  eggs  are  not  easily  digested.  Enemata  may  be  fairly  tried,  but  if 
they  do  not  soon  overcome  the  obstruction  nothing  is  gained  by  persistently 
annoying  the  patient  with  them.  In  some  cases  the  introduction  of  the  tube 
of  a  stomach  pump  as  far  as  possible,  and  the  administration  of  an  injection 
in  this  way  may  bring  about  relief.  If  the  stricture  is  within  reach,  a  catheter 
can  sometimes  be  introduced  through  it,  by  means  of  which  a  large  olive  oil 
enema  may  be  administered,  and  in  this  way  the  obstruction  may  be  overcome. 
If  these  means  do  not  succeed,  opium  may  be  administered,  and  very  often, 
sometimes  after  some  weeks,  the  obstruction  may  give  way.    Thomas  states 
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this  has  frequently  oocarred  in  his  practice,  and  that  he  has  been  able  to 
prevent  the  early  retnm  of  the  obstraction  by  keeping  the  patient  on  the 
restricted  diet  already  mentioned. 

When  other  means  have  failed  and  the  patient  is  becoming  exhausted, 
operative  interference  becomes  necessary.  When,  as  is  the  case  in  the  great 
majority  of  cases,  the  disease  is  seated  in  or  below  the  sigmoid  flexure,  the 
descending  colon  may  be  opened  ;  but  should  there  be  any  reason  to  believe 
that  the  obstruction  is  situated  at  a  higher  point  the  operation  must  be 
performed  on  the  right  side. 

In  chronic  intussusceptiofi  inflation  of  the  gut  may  be  attempted,  and  if  that 
fails,  the  only  chance  for  the  patient  lies  in  gastrotomy. 

In  Tubercular  and  other  farms  of  chronic  peritonUiB  no  operative  interference 
is  justifiable.  It  is  in  these  cases  that  relief  has  sometimes  been  obtained  by 
kneading  the  abdomen  (massage)  or  by  electricity. 

Operations  for  Iittsstinal  Obstruction. — Owrtrotomy,  or,  as  it  is 
more  correctly  termed,  LAparotomy,  may  be  required  for  acute  intestinal 
obstruction,  from — 1.  Internal  strangulation,  however  produced  ;  2.  For  volvu- 
lus, or  a  semi-twist  of  the  large  intestine  on  itself ;  8.  For  intussnsoepdon, 
occasionally  when  acute  and  more  often  when  chronic. 

In  performing  the  operation  of  gastrotomy,  all  the  rules  already  laid  down 
for  abdominal  operations  in  general  must  be  attended  to  (p.  756).  The 
patient  must  be  laid  on  a  high  table,  the  legs  being  allowed  to  hang  over  the 
end  of  it,  so  as  to  afford  a  full  view  of  the  abdomen.  The  anaesthetic  having 
been  administered,  and  the  bladder  emptied,  the  incision  should  be  made 
below  the  umbilicus  in  the  middle  line.  If  the  patient  be  very  fat  it  may  be 
necessary  to  enlarge  the  wound  upwards.  Even  in  cases,  such  as  intussus- 
ceptions, in  which  the  tumour  is  situated  on  one  side  of  the  middle  line,  the 
median  incision  will  always  be  found  the  best.  It  is  accompanied  by  less 
hsBmorrhage,  and  leaves  less  tendency  to  the  occurrence  of  a  ventral  hernia. 
The  linea  alba  then  having  been  exposed,  the  incision  must  be  carried  through 
the  abdominal  wall  until  the  peritoneum  is  reached  ;  this  must  then  be  slit  np 
by  means  of  a  probe-poiuted  bistoury  guided  by  the  forefinger  of  the  left  hand. 
The  incision  should  at  first  be  only  just  large  enough  to  admit  the  hand, 
which  may  be  introduced,  without  allowing  the  intestines  to  escape.  It  is 
]X)S8ible  that  in  this  way  the  constricting  band  might  be  felt  and  ruptured  or 
the  intestine  relieved  from  it.  If  this  cannot  be  done  the  hand  must  be  with- 
drawn, when  some  of  the  coils  of  the  small  intestine  will  protrude  through  the 
wound,  curling  over  its  edges.  These  must  be  carefully  supported  by  an 
assistant,  who  should  press  upon  them  with  a  soft  linen  towel  moistened  with 
a  warm  solution  of  carbolic  acid  (I  in  50).  By  following  the  intestine  along, 
reducing  one  part  as  the  next  is  withdrawn,  the  obstruction  may  at  last  be 
rcached.  It  is  usually  recommended  to  find  the  collapsed  part  of  the  intestine 
imd  to  follow  this  upwards,  but  this  is  more  easily  said  than  done,  as  the 
distended  coils  of  the  above  usually  obscure  the  empty  part  below.  It  will 
usually  be  found  that,  however  careful  the  Surgeon  may  be,  if  there  is  mnch 
distension,  a  large  part  of  the  intestine  will  be  exposed  before  the  obstruction 
is  found.  If  there  be  a  hernial  constriction  formed  by  a  dense  adventitions 
fibroid  baud,  he  may  divide  the  band  that  constitutes  the  stricture  on  a 
director  by  means  of  a  probe-pointed  bistoury  or  hernia-knife,  or  break 
it  through  with  the  fingor ;   or  he  may  withdraw  the  constricted  coil  of 
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intestine  fix)m  an  aperture  in  the  omentum  or  mesentery  into  which  it  had 
slipped.  If  it  be  a  case  of  yoIyuIus,  the  colon  may  be  untwisted,  as  in  a  case 
on  which  I  operated  in  1849. 

If  the  case  be  one  of  intussusception  it  is  usually  useless  to  attempt  to 
reduce  the  invagfination  without  bringing  the  whole  tumour  out  upon  the 
abdominal  wall.  This  can  usually  be  done  without  difficulty,  and  as  the  dis* 
tension  in  these  cases  is  seldom  great  it  may  be  accomplished  without  allowing 
the  small  intestines  to  escape.  Reduction  must  be  accomplished  by  a  process 
of  kneading  and  drawing  down  the  sheath,  rather  than  by  forcibly  attempting 
to  drag  out  the  entering  tube.  If  reduction  is  impossible,  the  Surgeon  has  three 
courses  open  to  him.  He  may  return  the  bowel  and  leave  the  patient  to  his 
chance  of  a  natural  cure  ;  he  may  bring  out  the  piece  of  intestine  and  make 
an  artificial  anus  in  the  wound  ;  or  he  may  cut  off  the  whole  invaginated 
part  and  sew  the  two  ends  of  the  gut  to  each  other.  The  course  to  be  adopted 
will  depend  on  circumstances.  As  it  is  presumed  that  the  operation  has  been 
undertaken  because  there  was  no  hope  of  a  spontaneous  cure,  the  first  course 
is  not  likely  to  be  successful,  though  in  many  cases  it  is  the  only  one  that  can 
be  adopted  owing  to  the  exhausted  state  of  the  patient.  The  second  will  leave 
the  patient  an  artificial  anus  in  the  most  inconvenient  position.  The  third 
plan  would,  therefore,  be  the  best  to  adopt  if  the  condition  of  the  patient  is 
such  as  to  allow  the  necessary  time  for  its  performance.  The  chances  of 
recovery  are,  however,  not  great,  whichever  plan  be  adopted. 

After  the  obstruction,  whatever  may  be  its  nature,  is  removed,  the  intestines 
must  be  returned  and  the  wound  closed  and  dressed  as  described  on  p.  757. 
The  abdomen  must  be  well  supported  by  a  bandage  and  the  knees  must  be  bent 
over  a  pillow.  Opium  must  be  continuously  administered,  and  nothing  but  ice 
and  barley-water  allowed  for  from  twenty-four  to  forty-eight  hours.  The 
mortality  following  gastrotomy  for  the  relief  of  intestinal  obstruction  is,  as 
might  be  expected,  very  high,  amounting  to  about  80  per  cent.  Thus 
.Vshhurst  finds  that,  in  57  cases  in  which  the  operation  was  done,  there  were 
1 1  recoveries  only. 

Oolotomy. — The  operation  required  to  give  exit  to  the  intestinal  contents, 
is  of  two  kinds.  In  one  the  intestine  is  opened  in  the  left  iliac  fossa,  by  cutting 
through  the  peritoneum  covering  it.  In  the  other  it  is  opened  in  the  loin  by 
cutting  between  the  layers  of  the  meso-colon,  being  thus  exposed  where  it  is 
uncovered  by  peritoneum. 

Colotomy  may  be  required  for  the  following  conditions  : — 

1.  Intestinal  obstruction  below  the  descending  colon. 

2.  Intense  pain  in  defaecation,  in  ulcerated  cancer  of  the  large  intestine  or 
rectum. 

8.  Cancerous  fistula  between  the  rectum  and  bladder. 

4.  Congenital  absence  of  the  rectum. 

Uttra's  Op«mtio&.  Inguinal  Colotomy. — The  first  operation,  or  Littre's, 
as  it  has  been  called,  was  proposed  by  a  Surgeon  of  that  name,  in  1710,  who 
advised  that  in  these  cases  the  sigmoid  flexure  of  the  colon  should  be  opened 
from  the  left  iliac  region ;  but  it  was  not  until  the  year  1776  that  any  opera- 
tion of  the  kind  was  performed,  when  Pillore,  a  Surgeon  of  Rouen,  was  the 
first  to  make  an  artificial  anus  on  the  adult,  for  relief  of  retention  of  fseces ; 
this  he  did,  not  according  to  Littre's  method,  but  by  opening  the  caecum  from 
the  right  iliac  region.    Fine,  of  Geneva,  in  1797,  opened  the  transverse  colon 
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from  the  umbilical  region,  in  a  case  of  retention  of  fseces  produced  by 
"  Bcirrhus  "  of  the  upper  part  of  the  rectum. 

Littre's  operation  is  thuB  performed.  An  incision  is  commenced  at  the 
level  of  the  left  anterior  superior  iliac  spine  and  carried  downwards  and 
inwards,  nearly  parallel  to  Poupart's  ligament  for  from  two  and  a  half  to 
three  inches.  The  muscles  and  fascia  transversalis  fascia  are  then  divided  in 
the  same  way  as  in  the  operation  for  ligature  of  the  external  iliac  artery.  The 
peritoneum  is  then  opened  and  the  distended  sigmoid  flexure  usually  at  once 
presents  in  the  wound.  It  is  then  drawn  into  the  wound  and  secured  by  a 
sufficient  number  of  stitches.  These  should  be  made  to  include  the  peritoneom 
and  skin  in  the  abdominal  wall,  but  should  miss  the  muscles.  If  the  case  is 
not  urgent  the  stitches  may  be  made  to  penetrate  the  muscular  and  serous 
coat  only,  and  the  gut  left  unopened  till  the  third  or  fourth  day.  If  it  is 
necessary  to  open  the  gut  at  once,  the  sutures  may  penetrate  the  whole  thick- 
ness of  the  gut.  On  opening  the  peritoneum  a  piece  of  small  intestine  may 
present  instead  of  the  colon  ;  this  is  recognized  by  the  absence  of  bands  and 
appendices  epiploicsB,  and  by  the  fact  that  if  its  mesentery  be  gently  pulled  it 
will  be  felt  to  be  fixed  towards  the  right  while  the  colon  is  fixed  to  the  left 
side. 

AmiuNiat's  Operation,  or  Lnmbar  Colotomy. — In  order  to  avoid  the 
complication  of  wounding  the  peritoneum,  Callisen,  of  Copenhagen,  in  179fi 
proposed  opening  the  colon  from  behind,  in  the  left  lumbar  region,  where  it 
is  not  covered  by  peritoneum.  He  once  attempted  this  operation  on  the  dead 
body  of  a  child  ;  but,  failing  in  his  endeavour  to  reach  the  intestine  withoat 
wounding  the  serous  membrane,  he  seems  to  have  relinquished  all  further  idea 
of  it ;  and  it  was  subsequently  rejected  as  impracticable  by  all  writers  on 
surfjery  who  treated  of  this  subject. 

The  operation  of  colotomy  proposed  by  Callisen,  was  first  practised  and 
perfected  by  Amussat.  It  is  one  of  the  most  important  additions  to  operative 
surgery,  and  affords  an  admirable  illustration  of  the  important  practical 
application  of  an  apparently  trivial  anatomical  fact,  viz.,  the  relation  of  the 
layers  of  the  meso-colon  to  the  descending  colon. 

Amussat,  at  the  time  when  he  was  attending  the  celebrated  Broussais  for 
that  ^'  scirrhous  *'  affection  of  the  rectum  of  which  he  ultimately  died,  was  led  t«) 
reflect  on  the  I'esources  that  Surgery  offera  in  simUar  cases ;  and  after  making 
some  experiments  on  the  dead  body,  with  the  view  of  contrasting  the  merit  of 
the  different  operations  that  have  been  proposed  for  the  formation  of  artificial 
anus  in  cases  of  obstruction  of  the  large  intestines,  he  became  convinced  that 
the  operation  pro]X)sed  by  Callisen,  if  somewhat  modified,  was  not  only  prac- 
ticable, but  safe.  He  soon  had  an  opportunity  of  putting  this  opinion  to  the 
test  of  actual  practice  in  1839,  in  a  private  case,  at  which  he  kindly  invjte<l 
me,  then  a  student  in  Paris,  to  be  present ;  and  since  this  time  the  operation 
has  taken  a  recognized  position  in  Surgery. 

The  following  is  the  best  method  of  performing  Lumbar  Colotomy.  If  the 
operation  is  to  be  performed  in  the  ordinary  situation,  the  patient  most  be 
placed  on  his  right  side,  with  a  firm  folded  pillow  beneath  the  flank,  so  that 
the  body  may  be  slightly  curved  to  the  right  side,  and  the  space  between  the 
last  rib  and  the  crest  of  the  ilium  on  the  left  side  made  as  wide  as  possible. 
The  Surgeon  then  measures  fix>m  the  anterior  superior  to  the  posterior  snperiw 
spine  of  the  ilium,  carrying  the  tape  straight  from  one  to  the  other,  and  oot 
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along  the  crest  of  the  ilium.  From  the  mid-point  betveen  the  tvo  spines 
(Heath),  or  half  an  int^h  behind  it  (Allingham),  a  vertical  line  is  drawn 
npwards,  as  in  Fig.  803.  This  corresponda  tolerabi;  accaratelj  to  the  line  of 
the  colon.  In  this  line  a  point  is  taken  exactly  mid-way  between  the  last  rib 
and  the  crest  of  the  iliom.  An  incision,  either  transverse  or  inclined  slightly 
downwards  and  forwards  (Fig.  803),  is  then  made,  passing  through  this  point 
It  most  be  from  three  to  four  inches  in  length,  half  on  each  side  of  the 
vertical  line.  If  the  measnrements  have  been  correctly  token,  the  posterior 
extremity  of  the  incision  wiU  be  at  the  edge  of  the  erector  spinK,  In  foot, 
the  edge  of  this  muscle  is  practically  a  better  guide  than  the  vertical  line  just 
mentioned.  The  incision  is  steadily  deepened  through  the  skin  and  superficial 
fascia  by  light  strokes  of  the  knife.  After  these  are  divided,  the  external 
oblique  comes  into  view  in  the  anterior  two-thirds  of  the  wound,  and  the 
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latisaimns  dorsi  in  the  posterior  third ;  these  are  divided  by  drawing  the 
knife  lightly  along  the  wound,  and  the  internal  obtiqne  is  then  exposed  and 
cnt  through  in  the  same  way.  The  fascia  lomborum  now  comes  into  new. 
This  is  the  first  important  rallying  point.  It  must  he  picked  up  carefully 
with  the  dissecting  forceps,  and  opened  with  the  knife  held  horiEoutally  ;  the 
finger,  guiding  a  probe-pointed  bistoury  may  then  be  introduced  through  the 
opening,  and  the  fascia  lumbomm  divided  fVeely  to  the  whole  length  of  the 
wound.  At  this  stage  the  last  dorsal  nerve  and  the  artery  accompanying  it 
are  usually  divided,  and  the  vessel  must  be  twisted  or  tied.  The  incision 
through  the  fascia  Inmliorum  always  opens  the  sheath  of  the  quadratus 
Inmborum,  the  external  border  of  which  must  be  freely  notched  if  it  obstruot 
the  wound.  In  dividing  the  muscles  two  points  must  be  attended  to  ;  first, 
that  these  stracturcs  are  divided  to  the  same  extent  as  the  skin,  otherwise  the 
Surgeon  will  continue  to  dig  in  a  deep  and  conical  pit,  and  will  certainly  fail 
to  recognize  at  the  bottom  of  it  the  gut  of  which  he  is  in  search  ;  and 
secondly,  to  avoid  drifting  downwards  towards  the  crest  of  the  ilinm,  as  the 
incision  is  deepened  ^m  drawing  the  wound  to  one  side  with  the  left  hand. 

At  this  stAge  of  the  operation  two  copper  spatulte  must  be  put  into  the 
wound,  by  which  it  is  drawn  widely  open.  Hame  loose  fat  then  comes  into 
view,  which  mnst  be  careftally  torn  through  with  the  fingers,  no  forceps  or 
other  instrument  being  used.  In  tbin  patients  this  fat  is  wanting.  The 
fascia  transrersalis  next  appears.  This  is  a  very  variable  stmctnre  ;  in 
fat  females  it  is  scarcely  rcoognisable,  while  in  a  tbin  male  it  is  often  so  strong 
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aa  to  be  mistaken  for  the  peritonenm  or  the  gut.  It  must  be  carefully  torn 
through  at  the  posterior  part  of  the  wound.  The  snb-peritoneal  fat  is  then 
exposed,  Tsrying  in  amount  with  the  fatnen  of  the  patient,  and  must  \x  iam 
through  carefiilly  with  the  fingers.  The  gut  is  now  reached.  If  the  operation 
is  being  performed  for  obstruction,  the  colon  is  tensely  distended,  of  a 
greenish  colour,  and  usuallir  rises  up  into  the  wound.  In  cases  in  which  this 
operation  is  being  undertaken  for  relief  of  pain  in  cancer  of  the  rectum,  the 
gut  may  be  collapsed.  In  this  state,  not  only  is  it  difficult  to  find,  but  the 
part  uncovered  by  peritoneum  is  so  small  that  it   is  difficult  to  make  an 
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opening  without  wounding  that  membrane.  AH  these  difficnlties  are  at  once 
overcome  by  distending  the  gut  with  air.  Lund  has  invented  an  ingeniocs 
apparatus  for  this  purpose,  but  the  gut  can  easily  be  distended  by  means  of  an 
ordinary  enema-syringe,  the  anus  being  closed  aronnd  the  tube  by  a  man  of 
wet  or  oiled  wool  pressed  against  it  by  the  hand  of  an  Bssistant.  As  the  air 
enters  the  gut  will  be  seen  and  felt  rising  np  in  the  wound  {Fig.  804) ;  and  in 
most  cases,  if  the  transversalia  fascia  have  been  sufficiently  torn  throngh,  it 
will  rise  up  to  the  level  of  the  skin.  If  from  any  reason  this  fails,  the  gut 
may  be  found  by  pushing  the  fore-finger  into  the  wound  till  the  lower  end  of 
the  kidney  is  felt,  immedistely  in  fi^nt  of  which  the  colon  lies.  Preasure  on 
the  abdomen  will  sometimes  make  it  appear.  In  other  cases  it  may  be  found 
by  turning  the  patient  on  his  back,  passing  the  fore-finger  into  the  posterior 
part  of  the  wound,  and  then  seizing  between  it  and  the  thumb  the  parts  in 
contact  with  it.  The  patient  is  then  rolled  back  on  to  his  side  and  the  got 
drawn  np  into  the  wonnd.  In  whatever  way  the  gut  is  seized,  it  must  Ih> 
drawn  weU  np  to  the  level  of  the  skin.  Two  silk  threads,  each  about  two 
feet  long,  are  then  passed  through  the  gut  and  the  skin  and  fat  on  each  side  uf 
the  wound  in  the  following  way.  A  curved  needle  is  threaded  on  the  sntTire  ; 
it  is  first  passed  through  the  skin  and  fat  on  one  side  of  the  wound,  then 
longitudinally  through  the  anterior  part  of  the  gut  exposed,  including  abooc 
one  inch  of  it ;  finally  the  needle  is  passed  from  the  wound  opposite  to  the 
point  at  which  it  entered  on  the  other  side.  A  similar  thread  is  then  passed 
in  thesame  way,  including  the  posterior  paitof  the  gnt  exposed.  Car?  most  be 
taken  not  to  puncture  the  peritonenm  with  the  anterior  thread.  An  incision 
is  then  made  into  the  gut  between  the  two  sutures,  the  finger  introduced,  the 
loops  pulled  ont  and  divided  and  tied.  Thus  the  gnt  is  rapidly  secured  bj 
four  sutures  unmediately  after  being  opened,  and  ftecal  matter  is  prevented 
from  running  into  the  wonnd  (Fig.  600).  More  satnres  may  be  pat  in 
afterwards  if  necessary.  If  much  escape  of  ftecea  is  expected,  the  wonnd  may 
be  touched  with  chloride  of  zinc  (gr.  40  to  3j),  and  the  posterior  part  over 
which  the  ftecal  matter  will  fiow  may  be  smeared  with  iodo-vaseline  ointment 
or  carbolic  oil  before  the  gnt  is  opened.   The  gut  should  be  brought  as  far  back 
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in  the  wound  as  can  conveniently  be  done.  After  the  operation  the  anterior 
part  of  the  wound  may  be  closed  with  sutures,  but  the  posterior  should  be 
left  partly  open,  and,  if  necessary,  a  drainage  tube  introduced  to  prevent  any 
burrowing  of  pus  in  the  loose  sub-peritoneal  areolar  tissue.  A  pad  of  carded 
oakum,  or  some  other  absorbent  antiseptic  material,  is  then  applied  and 
changed  frequently.  A  piece  of  lint  soaked  in  carbolic  oil  (1  in  10)  may  be 
applied  next  the  skin,  a  hole  being  cut  through  it  opposite  the  gut. 

After  colotomy,  the  patient  will  derive  much  comfort  from  taking  powdered 
charcoal.  It  not  only  deodorizes,  but  also  tends  to  harden  the  faeces.  When 
recovery  has  taken  place,  the  aperture  in  the  lumbar  region  may  be  kept 
supported  and  closed  by  means  of  a  truss  with  a  large  pad. 

Wound  of  the  Peritoneum  is  the  most  serious  accident  during  the  operation, 
as  it  may  be  followed  by  peritonitis,  but  is  by  no  means  necessarily  so.  It 
may  occur  in  three  sta^  of  the  operation : — 1,  while  dividing  the  flEtscia 
lumborum,  from  too  free  use  of  the  knife  ;  2,  the  posterior  reflection  may  be 
torn  with  the  finger  by  using  it  as  a  hook  to  drag  the  gut  up  into  the  wound  ; 
8,  it  may  be  punctured  by  the  needles,  or  wounded  by  the  knife  in  opening 
the  gut.  In  rare  cases  free  gas  is  met  with  in  the  peritoneal  cavity,  and  this 
may  lead  to  the  peritoneum  being  mistaken  for  the  gut.  In  some  cases  there 
is  a  complete  meso-colon  is  met  with,  so  that  it  is  impossible  to  open  the  gut 
without  wounding  the  serous  membrane.  In  fat  subjects  the  depth  of  the 
wound  increases  the  difficulty  of  the  operation,  in  some  cases  necessitating  a 
crucial  incision  to  give  more  space.  Different  Surgeons  have  variously 
modified  the  operation  by  making  the  incision  vertical  or  semilunar  instead 
of  transverse,  but  the  method  above  described  is  that  usually  preferred. 

After  colotomy  two  complications  arc  not  uncommonly  met  with,  contrac- 
tion of  the  wound  and  prolapsus  of  the  gut.  The  first  must  be  treated  by 
introducing  a  conical  vulcanite  plug,  which  must  be  constantly  worn ;  the 
second  by  a  properly  constructed  pad,  secured  by  an  elastic  belt. 

The  causes  of  death  after  colotomy  are  usually  exhaustion,  septicaemia,  peri- 
tonitis from  wound  of  the  membrane,  and  occasionally  secondary  peritonitis 
from  burrowing  of  pus  in  the  subperitoneal  fat  towards  the  iliac  fossa. 

CcmpmriMtm  of  Uttre's  and  AnnisBat's  Operatioiui. — ^When  we  coip- 
pare  the  diflerent  operations  that  have  been  proposed  for  the  formation  of  an 
artificial  anns,  it  will  be  seen  that  Callisen's,  as  modified  by  Amussat,  presents 
the  great  advantage  of  not  implicating  the  peritoneum,  and  the  risk  of  periton- 
itis is  thus  avoided.  The  danger  of  death  from  this  cause  in  Littre*s  opera- 
tion does  not  seem,  however,  to  be  so  great  as  might  have  been  supposed,  and 
its  advocates  claim  for  it  the  advantages  of  being  a  less  severe  operation  and 
of  placing  the  new  anus  in  a  more  convenient  situation,  as  the  patient  is  able 
to  cleanse  it  himself.  Also,  when  the  operation  is  performed  for  congenital 
absence  of  the  rectum,  Littre's  is  said  to  be  preferable,  as  being  much  less 
difficult  and  more  certain  to  reach  the  gut,  which  is  often  in  infants  attached 
by  a  long  raeso-colon  in  the  left  loin.  It  is  said  also  that  the  risk  of 
peritonitis  in  Littre's  method  is  less  than  when  the  peritoneum  is  accidentally 
wounded  in  Amussat's  operation,  as  the  uniform  pressure  of  the  anterior 
abdominal  wall  tends  to  prevent  the  entrance  of  fieecal  matter  into  the  cavity. 
The  fact  that  the  sigmoid  flexure  is  so  often  the  seat  of  the  disease  in  malignant 
stricture  is,  on  the  other  hand,  a  very  strong  argument  in  favour  of  Amussat's 
operation  in  all  such  cases. 
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Caesar  Hawkins  has  collected  and  analysed  44  cases,  in  which  an  artificial 
anus  was  formed  by  opening  the  intestine;  in  17  of  these  the  artificial 
anus  was  made  thi*ough  the  peritoneum,  and  in  27  behind  that  membrane ; 
but  for  various  reasons,  which  are  stated  at  length  in  the  paper,  Hawkins  ex- 
cludes 5  of  the  cases  of  peritoneal  section,  leaving  only  12  to  compare  with  26 
cases  of  operation  behind  this  membrane.  Of  the  former  he  finds  that  7  died 
and  5  recovered ;  the  recoveries  amounting,  therefore,  to  only  forty-one  per 
cent,  in  the  cases  of  this  category ;  whilst  of  the  26  cases  where  the  peritoneom 
was  uninjured,  10  died  and  IG  recovered  ;  the  proportion  of  recoveries  in  the 
cases  of  this  category  amounting  to  sixty-one  per  cent.  Though  the  lar^ 
intestine  was  opened  in  all  these  cases,  the  operation  was  performed  on  the 
right  side  in  10  instances  ;  in  4  cases  the  right  colon  and  csecum  were  opened 
through  the  peritoneum,  and  of  these  all  died ;  whilst  of  the  remaining  6.  in 
which  the  right  colon  was  opened  behind  the  peritoneum,  4  recovered.  The 
preference,  therefore,  as  Hawkins  observes,  on  the  right  side,  is  certainly  due 
to  the  lumbar  operation.  It  is  remarkable,  however,  that  in  the  operation  on 
the  left  colon,  the  results  are  somewhat  different ;  for,  of  8  cases  in  which  this 
intestine  was  opened  through  the  peritoneum,  6  recovered  and  3  died ;  whils: 
of  20  cases  in  which  the  lumbar  operation  was  performed,  11  recovered  and  ^ 
died.  Hawkins  observes,  that  the  inequalities  of  the  numbers  appear,  how- 
ever, to  leave  the  question  as  to  the  mode  of  operating  on  the  descending  colou 
still  undecided  ;  and  that  an  operator  is  justified  in  selecting  whichever  situa* 
tion  he  thinks  best  for  the  formation  of  an  artificial  anus  on  the  left  side  of 
the  body. 

Van  Erckeleus,  who  has  collected  262  cases  of  colotomy,  confirms  the 
opinion  expressed  by  Hawkins.  Of  the  262  cases,  165  were  performed  bj 
Amussiit's  method,  and  of  these  63  died,  about  38  per  cent. ;  84  were  per- 
formed by  Littre's  method,  and  of  these  39  died,  or  about  46  per  cent  In 
the  remaining  cases  the  method  of  operating  was  not  recorded.  Of  the  t^i 
cases,  110  were  for  cancer,  49  for  strictures,  44  for  imperforate  anus,  48  for 
intestinal  obstniction,  and  16  for  fistulous  openings  from  the  rectum  int^^ 
neighbouring  passages.  The  difference  in  the  mortality  is  therefore  not  great, 
but  yet  is  distinctly  in  favour  of  Amussat's  operation.  Of  those  cases  in  which 
death  has  resulted  from  Amussat's  operation,  a  large  proportion  appear  te  have 
been  due,  not  directly  to  the  operation,  but  to  the  influence  of  the  previous 
disease,  the  operation  having  occasionally  been  uselessly  done  at  the  h^^t 
extremity.  We  should,  therefore,  have  less  hesitation  in  performing  the  extra- 
peritoneal operation  in  an  early  stage  of  those  cases  in  which  it  is  called  for, 
than  we  should  if  the  section  itself  were  attended  with  any  serious  risk  to  the 
patient's  life. 
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CHAPTER    LXIV. 

TAPPING  THE  ABDOMEN.— OPERATIONS  ON  THE  ABDOMINAL 

VISCERA.— TUMOURS  OF  THE  GROIN. 


TAPPINa    THX    ABDOMEN.      PABAGXMTXBZB    ABDOMINIS. 

The  abdomen  often  requires  Tapping,  either  for  general  or  encysted  ascites. 
This  operation,  which  is  one  of  the  simplest  in  surgery,  may  be  performed 
as  follows.  The  bladder  having  been  emptied,  the  patient  is  seated  on  the 
edge  of  the  bed  or  of  a  large  chair,  or  if  very  weak  lies  on  the  side,  and 
has  a  broad  flannel  roller,  split  at  each  end  to  within  six  inches  of  the  middle, 
passed  round  the  body  in  such  a  way  that  the  untorn  part  covers  the  front  of 
the  abdomen,  whilst  the  ends,  which  are  crossed  behind,  are  given  to  an 
assistant  on  each  side,  who  must  draw  tightly  upon  them  as  the  water  flows. 
The  Surgeon  then,  seating  himself  before  the  patient,  and  having  ascertained 
that  there  is  absolute  dulness  at  the  point  at  which  he  intends  to  operate, 
makes  a  small  incision  with  a  scalpel  into  the  mesial  line  about  two  inches 
below  the  umbilicus,  and  through  the  opening  thus  made  he  thrusts  the 
trochar ;  as  the  fluid  escapes,  the  patient  often  becomes  faint,  but  this  may 
commonly  be  guarded  against  by  continuing  to  draw  upon  the  bandage  so  as 
to  keep  up  good  pressure  in  the  abdomen.  After  all  the  fluid  has  escaped,  the 
aperture  must  be  closed  with  a  strip  or  two  of  plaster  supported  by  a  pad  and 
bandage,  or  a  pad  of  iodoform  or  salicylic  wool  covered  with  collodion. 

The  incision  through  which  the  trochfu:  is  thrust  must  not  enter  the  perito* 
nemn.  The  trochar  itself  must  be  of  full  size,  with  a  well-fitting  cannula. 
Sometimes  it  is  convenient  to  have  one  fitted  with  a  stop-cock,  to  the  end  of 
which  a  vulcanized  india-rubber  tube,  as  represented  in  Fig.  768,  p.  698,  may 
be  adapted,  by  which  the  fluid  is  earned  quietly  and  without  splashing  into  the 
pail  destined  to  receive  it.  Should  the  particular  situation  of  the  accumula- 
tion of  fluid  in  encysted  ascites  not  allow  its  withdrawal  by  an  aperture  below 
the  umbilicus,  the  abdomen  may  be  tapped  in  any  other  convenient  situation, 
except  in  the  course  of  the  epigastric  vessels. 

Ascitic  fluid  may  be  removed  also  by  the  aspirator,  but  in  the  abdomen  this 
instrument  presents  no  advantages  over  the  ordinary  syphon-trochar. 

R.  Sonthey,  believing  that  a  gradual  withdrawal  of  the  fluid  is  most  advan- 
tageous, avoiding  the  risk  of  syncope  and  the  necessity  of  bandaging  the 
patient,  has  devised  a  small  '*  draiuage-trochar/'  which  can  be  left  in  until 
the  distension  is  relieved.  The  fluid  flows  steadily  from  it  at  the  rate  of  from 
ten  to  twenty  ounces  per  hour,  through  a  fine  india-rubber  tube.  This  method 
of  relieving  ascites  has  been  found  very  efficacious.    It  has  no  tendency  to  set 

up  peritonitis,  and  is  abnost  painless. 
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BSMOVAI*    OF    FOBTIONB    OF    THS    INTX8TXHX. 

The  operation  of  removal  of  a  portion  of  the  intestine  for  disease,  or,  as  it  is 
termed,  Sntereetomy,  or  if  performed  on  the  colon,  Ck>l0otoiii7,  was  first 
attempted  in  1888  by  Reybard.  Three  inches  of  the  colon  were  removed,  the 
divided  ends  united  by  suture,  and  the  patient  recovered.  In  1836  Dieffen- 
bach  removed  a  gangrenous  portion  of  the  intestine,  and  sutured  the  ends  of 
the  gut  successfully  in  a  case  of  strangulated  hernia.  Excision  of  a  portion 
of  the  intestine  remained  one  of  the  curiosities  of  surgeiy  till  within  the  last 
few  years,  during  which  it  has  been  frequently  performed  by  Gussenbaner, 
Czemy,  Billroth,  Madelung,  Jnillard,  and  many  other  continental  Surgeons ; 
and  by  Bryant,  Marshall,  Treves,  and  others  in  this  country.  In  1882  Made- 
lung  collected  88  cases  in  which  the  intestine  had  been  united  by  suture  after 
complete  division,  with  or  without  removal  of  a  diseased  portion.  8even  of 
these  were  accidental  wounds,  and  of  these  three  died,  and  in  one  the  result 
was  not  recorded.  In  44  it  was  undertaken  for  gangrene  of  the  gut  in  strangn* 
lated  hernia,  and  of  these  23  died  ;  in  three  for  internal  strangulation,  and  all 
these  died  ;  in  22  for  the  cure  of  artificial  anus,  with  8  deaths  ;  and  in  9  for 
tumoniB  of  the  gut,  with  three  deaths.  These  statistics  well  illustrate  the 
nature  of  the  cases  in  which  this  operation  has  been  undertaken,  and  the 
degree  of  success  that  has  attended  it.  The  cases  of  tumour  most  adapted  for 
removal  are  annular  papillomata  or  columnar  epitheliomata  of  the  great  intes* 
tine,  before  they  have  formed  connections  with  surrounding  parts.  Such 
tumours  may  often  be  recognized  by  the  symptoms  of  stricture  and  by  feeling 
the  growth  through  the  abdominal  wall.  Tumours  of  the  small  intestine  are 
extremely  rare,  and  could  scarcely  be  diagnosed  by  external  examination. 

The  symptoms  of  the  various  conditions  calling  for  enterectomy  have 
ahready  been  sufiiciently  described,  and  it  remains  here  only  to  give  a  brief 
description  of  the  operation.  If  enterectomy  is  to  be  performed  for  artificial 
anus,  the  patient  must  be  prepared  by  a  few  days  limited  diet  and  an  aperient, 
followed  by  an  enema  to  empty  the  bowel  immediately  before  the  opention. 
In  other  cases  this  is  impossible.  The  general  directions  given  on  p.  756 
must  be  carefully  attended  to.  The  patient  must  be  thoroughly  under  the 
influence  of  the  anaesthetic  ;  complete  relaxation  of  the  abdominal  walls  being 
a  great  assistance  to  the  Surgeon.  The  incision  must  be  made  according  to 
circumstances.  In  cases  of  tumour  it  is  most  oonveniently  placed  over  the 
growth. 

The  abdomen  having  been  opened  with  all  antiseptic  precautions,  the  part 
of  the  intestine  to  be  removed  must  be  drawn  well  out  so  that  not  onlv  the 
diseased  part  but  two  or  three  inches  of  the  healthy  bowel  on  each  side  may 
be  clearly  in  view.  A  flat  carbolized  sponge  may  then  be  placed  in  the 
abdominal  opening  to  prevent  the  protrusion  of  any  more  of  the  intestine. 
The  part  of  the  gut  that  has  been  drawn  out  should  then  be  laid  on  a  dean 
linen  rag  moistened  with  some  warm  antiseptic  solution.  A  sdntion  of 
carbolic  acid  (1  in  4(0  will  be  found  the  most  efiicient,  and  will  not  cause  any 
irritation  of  the  gut  If  these  precautions  are  carefully  taken,  should  any  ftecal 
matter  escape  on  dividing  the  gut  there  is  no  danger  of  its  entering  the  perito* 
neal  cavity,  an  accident  whi(!h  would  very  probably  be  fatal.  The  next  step  is 
to  apply  a  clamp  about  two  inches  distant  on  each  side  of  the  piece  of  gnt  to  be 
removed,  paitly  to  restrain  hasmorrhage  and  partly  to  prevent  a  oopioos 
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of  fsBces.    A  pair  of  polypus-forceps,  sheathed  with  pieces  of  drainage-tube, 
will,  in  the  absence  of  a  special  instrument,  answer  the  purpose  veiy  well. 
An  india-rubber  ring  may  be  put  round  the  handles  to  keep  them  closed. 
The  piece  of  gut  is  then  cut  away  between  the  forceps  ;  in  the  case  of  small 
intestine,  a  V-shaped  piece  of  the  mesentery  is  removed  with  it.    Any  feces 
that  escape  must  now  be  washed  away  and  the  gut  thoroughly  cleaned,  both 
inside  and  out,  with  an  antiseptic  solution.    All  bleeding  is  then  arrested,  and 
the  sutures  introduced  in  the  manner  described  at  p.  800,  Vol.  I.    It  is  now 
generally  agreed  that  fine  silk,  introduced  with  the  finest  possible  needle,  is 
the  best  form  of  suture.    It  should  have  been  previously  rendered  thoroughly 
aseptic.    Czeniy  recommends  boiling  it  for  some  time  in  a  5  per  cent,  solution 
of  carbolic  acid,  but  simply  soaking  in  the  solution  for  twenty-four  hours  is 
practically  sufficient.    It  is  better  to  introduce  all  the  sutures  before  tighten- 
ing any.    To  overcome  the  difficulty  of  picking  up  the  serous  and  muscular 
coats  only  in  the  collapsed  intestine,  Treves  has  invented  an  india-rubber 
tampon,  which  can  be  introduced  into  the  two  ends  and  distended  with  air. 
After  all  the  stitches  have  been  introduced,  but  before  they  are  tightened,  it 
can  be  aUowed  to  collapse,  and  is  then  easily  withdrawn.    The  stitches  having 
been  tightened,  a  line  of  sutures  is  carried  along  the  V-shaped  slit  in  the 
mesentery,  if  it  be  small  intestine  that  is  being  removed,  lest  an  aperture  be 
left  which  might  give  rise  to  internal  hernia  from  a  coil  of  gut  slipping 
through  it.    The  clamps  are  then  removed.    The  gut  may  then  be  kept  out 
of  the  abdomen  for  a  minute  or  two  ;  and  should  any  faeces  pass  into  it,  it 
must  be  carefully  examined  for  any  leak.    If  it  be  perfectly  tight,  it  is  care- 
fully cleaned  and  put  back  into  the  abdomen.    In  cases  of  operation  for 
artijficial  anus  or  gangrenous  gut  in  hernia,  the  external  wound  may  have  a 
drainage-tube  inserted  ;  in  others,  it  may  be  completely  closed.    In  any  case, 
an  antiseptic  dressing  is  applied. 

In  some  cases  of  tumour  of  the  bowel  the  patient's  condition  is  such  that  it 
IB  impossible  to  submit  him  to  an  operation  lasting  often  an  hour  and  a  half 
to  two  hours.  The  tumour  may  then  be  removed,  and  the  gut  brought  out  at 
the  wound  so  as  to  form  an  artificial  anus.  This  operation  has  been  performed 
by  Bryant  and  Marshall.  Brj-ant's  patient  survived,  and  was  in  good  health  a 
year  after. 

XZOI8ION   OF   TEB   FTIiORUB. 

The  possibility  of  removing  the  pylorus  for  cancer  was  first  suggested  by 
Billroth  in  1877 .    Gussenbauer  and  V.  Winiwarter  subsequently  experimentally 
demonstrated  the  possibility  of  removing  portions  of  the  stomach  from  animals. 
The  first  operation  on  the  human  subject  was  performed  by  P^n,  who 
itjmoved  the  pylorus  in  1879 ;  the  patient  however  survived  only  five  days. 
In   1880,  Kydygier  repeated  the  operation,  but  the  patient  died  m  a  few 
hoxtm.    In  1880,  BiUroth  performed  the  first  successful  operation.      The 
jjatient  was  a  woman  aged  43,  she  made  an  uninterrupted  recovery,  and  eat  a 
inatton  cutlet  with  the  best  appetite  on  the  twentieth  day  after  the  operation. 
The  patient,  however,  died  four  months  after  the  operation  from  (^noer  of 
the  peritoneum  and  retroperitoneal  lymphatic  glands.     The   operation  naii 
iiinoc  been  repeated  in  a  considerable  number  of  cases  by   >>  oilier,  v .  vv  ini- 
warter,  and  others,  with  a  fair  amount  of  success  ;  but  the  actual  statisticn 
have  not  yet  been  collected. 
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The  operation  is  practicable  only  in  cases  in  which  the  pylorus  has  not 
formed  snch  adhesions  to  the  surrounding  parts  as  to  prevent  its  being  drawn 
completely  from  the  wound.  Before  the  operation  the  patient  must  be  con- 
fined to  liquid  food  for  some  days.  Immediately  before  commencing  the 
stomach  must  be  thoroughly  cleaned  by  means  of  the  stomach-pump  with 
tepid  water.  The  incision  through  the  abdominal  wall  must  be  transverse,  or 
nearly  so,  in  direction,  placed  over  the  tumour,  and  free  enough  to  expose 
the  parte  thoroughly.  In  Billroth's  cases  the  external  wound  was  four  to 
five  inches  in  length,  crossing  the  middle  line  above  the  umbilicus.  The 
great  and  small  omentum  must  be  carefully  separated  from  the  parts  to  be 
removed,  all  bleeding  vessels  being  tied  as  divided.  The  pyloric  part  of  the 
stomach  is  then  drawn  from  the  wound  and  laid  on  a  carbolized  cloth  or  a  flat 
sponge,  the  subsequent  steps  of  the  operation  being  conducted  outside  the 
abdomen.  The  stomach  and  duodenum  are  then  cut  through  with  scissors. 
After  each  stroke  of  the  scissors,  any  bleeding  point  is  secured.  Before 
dividing  the  duodenum,  a  few  threads  must  be  passed  through  ite  serous  and 
muscular  coate,  lest  it  slip  back  into  the  cavity  of  the  abdomen.  The  stomach 
is  then  fitted  to  the  duodennm,  by  the  removal  of  a  V-shaped  piece  of  its 
walls,  either  in  the  greater  and  lesser  cur^^ature,  or  at  one  side  only.  FinaUj, 
the  duodenum  and  the  stomach  are  united  by  sutures  inserted  as  already 
described,  the  stomach  returned  to  the  abdomen,  and  the  wound  closed.  The 
operation  takes  ^m  one  to  two  hours,  and  fifty  to  sixty  sutures  may  be 
required.  Success  depends  upon  attention  to  antiseptic  details,  and  prevention 
of  the  escape  of  any  of  the  intestinal  contents  into  the  abdomen.  In  the 
after-treatment  no  food  is  allowed  by  the  mouth  for  two  or  three  days,  the 
patient  being  supported  by  nutritive  enemata.  Billroth  allowed  his  case  sour 
milk  on  the  third  day. 

In  a  case  in  which  the  operation  was  attempted,  but  found  to  be  impractio- 
able,  y .  Winiwarter  ingeniously  performed  an  operation  to  which  he  has  given 
the  name  of  gcLsiro-enterostomy.  It  consiste  in  drawing  up  the  third  part  of 
the  duodenum  and  establishing  a  fistulous  opening  between  it  and  the  great 
curvature  of  the  stomach.  In  the  first  case  it  was  successful,  and  gave  great 
relief. 

OPXXUITZONB  ON   THX   XJVXB. 

Surgical  procedures  on  the  liver  are  required  for  the  relief  of  abscesses,  for 
the  cure  of  hydatid  cyste,  and  for  some  affections  of  the  gall-bladder. 

Abseess  of  tlie  Xiver. — Abscesses  of  the  liver  may  be  multiple  or  single. 
Multiple  abscesses  are  usually  the  result  of  pyasmia,  and  admit  of  no  surgical 
treatment.  The  single  abscess  generaUy  occurs  in  patients  who  have  lived  in 
tropical  regions,  and  is  consequently  oflen  termed  the  ''  tropical  abscess.""  The 
diagnosis  of  the  disease  belongs  rather  to  the  physician  than  to  the  sui^geon. 
It  will  be  sufficient  to  mention  here  that  the  chief  symptoms  are  fever,  rigors, 
loss  of  appetite  and  health,  occasional  jaundice,  with  pain  in  the  region  of 
the  liver,  and  sometimes  in  the  right  shoulder.  There  is  increased  liver 
dulness,  and  in  the  later  stages  bulging  at  some  point  corresponding  to  the 
6urfiM)e  of  the  liver,  either  in  front  or  beneath  the  lower  ribs  behind.  The 
abscess,  if  unrelieved,  may  burst  into  the  pleura,  lung,  intestine  or  peritoneum, 
but  in  many  cases  it  points  towards  the  surface,  either  in  the  right  hypo- 
ohondriac  region,  or  through  the  lower  ribs  behind.    The  diagnosis  of  the 
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abscess  is  made  certain  by  the  use  of  the  aspirator.  It  may  be  emptied  in  this 
way ;  but  this  rarely  gives  more  than  temporary  relief.  In  order  to  effect  a 
cure,  it  is  in  most  eases  necessary  to  evacuate  the  pus  and  drain  the  cavity. 
The  mode  of  doing  this  will  vary  with  the  depth  and  the  situation  of 
the  abscess.  In  all  cases  it  should  be  done  with  the  strictest  antiseptic 
precautions. 

According  to  Sir  Joseph  Fayrer  it  is  always  better  to  oi)eu  in  front  if 
possible.  If  the  abscess  is  distinctly  pointing  below  the  ribs,  this  may  be 
done  by  a  free  incision,  as  adhesions  will  certainly  be  present  between  the 
opposed  peritoneal  surfaces.  As  the  liver  substance  is  cut,  there  is  a  most 
alarming  gush  of  blood,  but  this  soon  stops  if  pressure  be  applied  by  means  of 
a  sponge.  A  large  drainage-tube  must  then,  be^  inserted,  and  the  case  treated 
antiseptically  in  the  same  way  as  any  .other  ji^ess.  If  the  abscess  point 
behind,  under  the  lower  ribs,  it  may  be  necessary  to  remove  a  portion  of  one 
of  the  ribs  to  admit  a  drainage-tube  of  sufficient  size.  If  the  abscess  be  deep, 
and  indicated  merely  by  bulging,  without  evident  pointing,  a  free  incision  can- 
not be  safely  made.  A  large  trochip  piay  then  be  introduced,  and  left  in  for 
a  few  days,  being  replaced  by  a  drainage-tube  as  soon  as  the  track  is  sufficiently 
established.  If  the  puncture  is  made  in  front,  fatal  pefttonitis  may  ensue  if 
no  adhesions  are  present ;  to  avoid  this  danger,  Yolkman^  recommends  that 
the  suiface  of  the  liver  should  be  exposed  by  an  incision  through^e  abdominal 
wall  with  antiseptic  precautions.  The  wound  may  then  be  k6pt  «pen  by  the 
insertion  of  a  piece  of  carbolic  gauze  between  its  edges  till  a^esions  have 
formed,  when  the  abscess  may  be  safely  opened  as  above  described.^  Injection 
of  the  abscess  is  not  necessary  if  antiseptic  treatment  is  carried  oat,  but  should 
this  fail,  and  the  discharge  become  foul,  the  cavity  must  be  frequently  washed 
out  through  the  tube  mth  some  antiseptic  solution. 

Vsrdatidii  of  the  Zivor. — ^A  hydatid  cyst  is  characterized  by  a  gradual 
progressive  enlargement  of  the  liver,  regular  or  lobulated  in  form,  smooth  on  the 
surface  and  rounded  at  the  edge.  The  general  health  suffers  but  little,  there 
is  no  fever  and  no  pain  until  the  tumour  i-eaches  a  considerable  size  and  causes 
local  peritonitis  with  the  formation  of  adhesions.  When  the  tumour  is  very 
large,  suppuration  may  take  place.  For  a  more  detailed  description  of  this 
disease  I  must  refer  the  reader  to  works  on  medicine. 

Surgical  interference  should  never  be  undertaken  until  the  tumour  reaches 
such  a  size  as  to  become  a  source  of  inconvenience  to  the  patient.  If  any 
doubt  exists  as  to  its  nature  this  may  be  at  once  cleared  up  by  the  use  of  the 
aspirator,  the  fluid  of  a  hydatid  cyst  resembling  nothing  in  the  body  except 
oerebro-spinal  fluid  (Vol.  L,  p.  97G).  The  following  are  the  chief  modes  of 
treatment  which  have  been  adopted  in  this  disease : — 

Acv^nciure. — Many  cysts  have  been  cured  after  simple  puncture  by  means 
of  acupuncture  needles  repeated  at  short  intervals.  It  appears  that  the  fluid 
escapes  through  the  punctures  and  is  absorbed.  This  simple  treatment  has, 
however,  very  frequently  been  followed  by  suppuration,  necessitAting  a  free 
opening  of  the  cyst  to  save  the  patient.  It  is  said  also  that  it  may  lead  to  the 
difliision  of  the  parasites  through  the  peritoneal  cavity  with  the  formation  of 
new  cysts. 

Electroly^U  has  been  tried  in  several  cases,  but  presents  no  advantages  over 
ample  puncture. 

Aspiration  frequently  repeated  has  also  cured  many  cases,  and  is  perhaps  the 
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best  means  to  be  adopted  as  the  first  effort  at  care.  It  is  not  oncommonlj 
followed  by  inflammation  and  suppuration  of  the  cyst. 

Injection  of  iodine  after  withdrawing  some  of  the  fluid  by  the  aspirator  does 
not  seem  to  present  any  advantages  over  simple  aspiration. 

Drainage  of  the  cyst  by  means  of  a  cannula  inserted  on  a  trochar  and  tied  in 
has  been  successful  in  some  cases.  It  is  always  followed  by  suppuration,  and 
is  attended  by  considerable  risk  of  peritonitis. 

Opening  the  cyst  by  caustics  as  recommended  by  Becamier  was  formerly 
frequently  adopted,  the  object  being  to  form  adhesions  between  the  op[X)sed 
surfaces  of  the  peritoneum  before  the  cavity  was  reached.  It  is  tedious  and 
painful,  and  is  now  seldom  adopted. 

Opening  the  cavity  with  removal  of  the  acephalocyst  was  first  performed  by 
Lindemann  of  Hanover.  H#  divided  the  abdominal  wall  by  a  vertical  incision 
under  antiseptic  precautious,  and  exposed  the  surface  of  the  liver.  The  wound 
was  then  held  open  and  a  number  of  fine  sutures  passed  attaching  the  peri- 
toneum to  the  skin.  Two  strong  threads  were  then  passed  through  the  cyst- 
wall  parallel  to  the  edge  of  the  wound,  by  means  of  w^hich  it  was  drawn  well 
out  of  the  alxlomen.  It  was  then  opened  freely  between  the  threads  and 
cleaned  out  as  far  ife  possible.  Finally  the  cyst-wall  was  closely  sewn  to  the 
skin,  a  large  drainage-tube  inserted  and  an  antiseptic  dressing  applied. 
This  operati<9  was  recently  performed  in  University  College  Hospital  by 
R.  J.  Godlee.  The  patient  went  on  well  for  three  weeks,  when  she  died 
apparently  frsm  septicsemia.  Yolkmann  advises  that  the  operation  should  be 
performed  in  two  stages,  the  surface  of  the  liver  being  first  exposed,  the  wound 
plugged  with  carbolic  gauze  for  five  or  six  days  till  firm  adhesions  have  fonned 
between  the  liver  and  the  parietal  peritoneum,  and  the  cyst  is  then  opened  and 
treated  as  above  described.  Further  experience  is  yet  wanted  to  prove  the 
safety  of  this  operation,  but  it  would  seem  hardly  wise  to  adopt  such  seiioos 
proceedings  till  simpler  means  have  failed. 

A  suppurating  hydatid  cyst  must  be  treated  in  the  same  way  as  a  liver 
abscess. 

Diseases  of  the  Gall-bladder. — Dilatations  of  the  gall-bladder,  some- 
times of  very  great  size,  are  occasionally  met  with  as  the  result  of  impaction 
of  a  gall-stone  in  the  cystic  duct.  As  the  impaction  takes  place  before  the 
junction  of  the  cystic  duct  with  the  hepatic,  there  is  no  jaundice,  and  the 
fluid  distending  the  cyst  is  not  coloured  with  bile.  Impaction  in  the  common 
bile  duct  if  unrelieved  is  fatal  before  any  great  dilatation  takes  place.  In 
some  cases  the  distended  gall-bladder  has  been  known  to  inflame,  suppu- 
rate, and  discharge  externally,  leaving  a  fistulous  opening  through  which 
gall-stones  have  been  dischai^ged.  Xelaton  advised  that  this  should  be 
anticipated  by  opening  the  gall-bladder  by  means  of  caustics,  and  states  that 
he  performed  the  operation.  Handfield  Jones  suggested  that  the  gall-bladder 
might  be  opened  and  the  obstructing  calculus  removed  from  within  i(, 
and  Marion  Sims  was  the  first  to  perform  tliis  operation,  but  without  suooess  ; 
in  1878,  however,  Lawson  Tait  successfully  accomplished  the  remoMil  of  the 
impacted  gall-stone,  and  the  patient  made  a  rapid  and  complete  recovery. 
The  diagnosis  of  distended  gall-bladder  is  not  always  possible.  It  is  usually 
freely  movable  except  at  its  upper  attachment,  and  may  resemble  a  renal 
tumour.  The  operation  is  performed  on  the  same  plan  as  that  already 
described  for  the  removal  of  a  hydatid  cyst. 
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B.  Cred^  of  Dresden  has  collected  Bo  cases  in  which  this  operation  has  been 
performed.  In  16  the  operation  was  undertaken  for  the  enlai^ed  spleen  of 
Lenoocythsemia,  and  in  everj  case  it  was  fatal ;  in  9  cases  for  simple  hyper- 
trophy, and  of  these  four  recovered  and  five  died  ;  in  2  for  cysts,  both 
recovering ;  in  2  for  a  movable  or  floating  spleen,  both  successful,  and  in 
1  for  'Hhe  spleen  lying  in  a  peritoneal  abscess/'  also  successful.  These 
statistics  show  that  excision  of  the  spleen  is  not  justifiable  in  leucocythaemia, 
and  that  in  other  cases  one-third  of  the  patients  die.  The  operation  presents 
nothing  special.  The  tumour  is  exposed  by  a  free  incision,  and  isolated  from 
surrounding  parts,  its  pedicle  being  secured  by  ligature.  If  adhesions  exist 
the  splenic  substance  is  very  likely  to  be  torn,  an  accident  which  is  accom- 
panied by  fearful  hsDmorrhage  which  has  in  several  cases  been  the  immediate 
cause  of  death* 

DISXASXS   OF   THX   UMBIIilCUS: 

Uloerstion  of  tlie  Vsvel  is  occasionally  met  with  after  the  separation  of 
the  cord  in  new-bom  children.  It  must  be  treated  by  cleanliness  and  the 
application  of  some  simple  ointment.  In  adults,  especially  when  very  fat  and 
uncleanly  in  their  habits,  eczema  followed  by  ulceration  \a  not  uncommon 
in  the  navel.  It  must  be  treated  by  syringing  with  boracic  acid  lotion 
and  the  appUcation  of  boracic  acid  ointment.  Sometimes  a  prominent 
fungating  mass  of  granulations  may  form,  which  requires  destruction  with 
nitrate  of  silver.  Soft  and  hard  chancres  have  been  met  with  at  the  navel, 
and  a  purulent  discharge  resulting  from  gonorrhoeal  infection  is  said  to  have 
been  observed. 

A  Waar^  Growth  is  occasionally  met  with  in  children  springing  from  the 
hollow  of  the  umbilicus.     It  is  best  removed  by  ligature. 

gpithiiHomft  of  the  VaTol  is  a  rare  disease.  Should  it  occur  the  tumour 
most  be  removed  freely,  if  necessary  opening  the  abdominal  cavity  and  closing 
the  aperture  by  sutures. 

IFmlyUioal  Tistula. — Fiscal  fisiuUt  at  the  umbilicus  may  arise  from 
strangulation  and  sloughing  of  an  umbilical  hernia.  They  are  also  occasion- 
ally congenital,  resulting  either  from  a  protrusion  of  a  diverticulum  from  the 
ileum  or  of  a  portion  of  the  small  intestine  into  the  cord  and  its  accidental 
incloflion  in  the  ligature  at  birth.  In  other  cases  they  arise  from  perforation 
of  the  small  intestine  by  chronic  ulceration,  usually  tubercular,  with  the 
formation  of  a  circumscribed  abscess  amongst  the  coils  of  the  intestine,  finally 
discharging  at  the  navel.  The  treatment  of  these  fistulas  is  extremely 
unsatisfactory.  The  application  of  the  cautery  to  the  orifice  is  of  little  use, 
and  plastio  operations  almost  invariably  fail.  If  the  disease  does  UQt  give 
much  trouble  it  is  better  treated  by  the  application  of  a  pad  and  attention  to 
cleanliness.  If  there  is  a  complete  artificial  anus  after  gangrenous  hernia  a 
cure  must  be  attempted  by  the  means  already  described  in  the  chapter  on 
hernia. 

Urinary  Fisiukt  are  very  rare,  and  result  from  imperfect  closure  of  the 
uracbnB.  They  admit  of  no  treatment  Biliary  Fiatula  also  have  been  met 
with  ;  their  mode  of  origin  is  uncertain,  and  they  also  do  not  admit  of  treat- 
ment.    Purulent  Fistula  also  are  described  by  some  writers ;  these  are  merely 
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collections  of  pus  nsuallj  in  the  abdominal  wall,  which  have  discharged  at  the 
navel.  They  are  best  treated  by  enlarging  the  oj^ening  and  inserting  a 
drainage-tube. 

I  cannot  close  this  chapter  without  an  expression  of  admiration  at  the  great 
advance  that  has  of  late  years  been  effected  in  all  that  relates  to  the  treatment 
of  diseases  of  the  abdominal  and  pelvic  viscera  by  surgical  operation,  and  a 
recognition  of  the  merits  of  those  Surgeons  who  boldly  and  skilfully  have  led 
the  advance  in  this  department  of  our  art,  and  of  the  vast  importance  of  the 
results  thus  achieved  by  them.  But  whilst  thus  freely  recording  my  admiration 
for  the  successes  that  have  been  secured,  I  must  add  a  few  words  of  caution  to 
aspirants  for  distinction  in  this  great  field  of  practice.  I  would  ventnre  to 
remind  them  that  an  operation  is  not  necessarily  justifiable  because  it  is 
practicable — that  every  act  of  operative  audacity  is  not  a  triumph  of  soand 
and  legitimate  surgery — and  that  a  patient's  life  may  possibly  be  prolonged 
on  conditions  less  tolerable  than  death. 

TUKOUBS    07    THX    GBOIN« 

Tumours  of  various  kinds  may  develope  primarily  in  the  groin,  or  deacend 
into  it  from  the  abdomen.  They  are  of  the  following  kinds : — 1.  Enlanrement 
of  the  Lymphatic  Glands.  2.  Abscess  in  or  around  those  glands.  3.  Abfloess 
descending  into  the  groin  fix)m  the  abdomen — Psoas,  Iliac,  Pericaecal,  Perine- 
phritic,  &c.  4.  Yarix  of  the  Saphena  Vein  at  its  entrance  into  the  femoral, 
5.  Aneurisms  of  all  kinds.  G.  Osteo-Aneurisms.  7.  Cystic  Tumours,  brniaal, 
and  developing  in  the  muscular  structures.  8.  Simple  Solid  Tumours,  as  fatty, 
fibrous,  sarcomatous,  or  lymphadenomatons.  9.  Malignant  Tumours,  primarily 
developing  in  the  soft  structures  in  this  region,  extending  into  it  from  the  bones, 
or  secondarily  from  contamination  of  the  glands.  10.  Hemiae  of  different 
kinds — inguinal,  femoral,  and  obturator. 

Diagnosis. — In  effec»ting  the  diagnosis  of  these  various  tumours,  we  must 
first  distinguish  the  pulsating  from  those  that  do  not  pnlsate.  The  FnlMiitiBg 
Tnnioura  must  either  be  aneurisms,  osteo-aneurisms,  or  soft  sarcomata  or 
abscesses  with  communicated  pulsation.  The  diagnosis  of  these  different  fonns 
of  disease  has  already  been  so  fully  given  at  pages  114  and  821,  Vol.  11.^  that 
I  need  not  enter  upon  it  here. 

The  Von-PnlMiting  Tnmoim  are  to  be  divided  into  two  great  classes, 
viz.,  the  Reducible  and  the  Irredtwihh, 

The  Reducible  Tumours  of  the  groin  are  either  hernia,  varix  of  the  saphena 
vein,  or  abdominal  abscess  presenting  under  Poupart*s  ligament.  The  diagnosis 
of  these  different  conditions  is  given  at  pp.  114,  321,  Vol.  II.  These  all  have 
an  impulse  communicated  to  them  in  coughing. 

The  Irreducible  Tumours  of  the  groin  have  further  to  be  divided  into  those 
that  cpntain  Fluid  and  those  that  are  Solid. 

The  irreducible  tumours  containing  Fluid  are  either  abscesses  in  or  around 
the  lymphatic  glands,  or  cystic  growths  of  various  kinds.  The  diagnosis  here 
is  easy  :  the  irregular  hardened  outline  of  glandular  abscess,  its  rapid  develop* 
ment,  and  softening  from  a  previously  indurated  state,  will  distinguish  it  from 
the  tense,  clearly-defined  outline,  smooth  and  elastic  feel  of  the  slowly  develop- 
ing and  very  chronic  cystic  growth.  In  irreducible  hernia  the  impulse  on 
coughing,  the  gurgling,  and  other  peculiar  signs  characteristic  of  that  disease, 
will  prevent  the  possibility  of  error  in  diagnosis. 
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The  Solid  tumours  in  the  groin  may  either  be  simple  or  malignant.  The 
history  of  the  ease,  the  feel  of  the  tumour,  the  rapidity  of  its  progress,  the 
extent  of  contamination  of  neighbouring  parts,  and  the  other  signs  that  serve 
as  diagnostic  differences  between  simple  and  malignant  growths,  will  enable 
the  Surgeon  to  effect  the  diagnosis  with  sufficient  accuracy. 

The  Treatment  of  many  of  these  tumours,  such  as  abscess  of  various  kinds, 
aneurism,  varix,  and  hernia,  has  already  been  so  fully  considered  in  the  various 
chapters  devoted  to  these  diseases,  that  I  need  not  enter  upon  it  here.  But  the 
question  of  operating  for  the  removal  of  cystic  or  solid  tumours  of  the  groin, 
is  one  that  presents  several  special  points  for  consideration.  These  are,  the 
relations  of  the  morbid  mass,  Ist,  to  the  femoral  vein ;  2nd,  to  the  femoral 
artery ;  and  8rd,  to  the  abdominal  cavity.  If  the  tumour  lie  upon  or  com- 
press the  femoral  vein,  oedema  of  the  foot  and  leg  will  be  the  result ;  and, 
should  the  compression  have  been  prolonged  and  very  chronic,  this  oedema 
may  assume  a  semi-solid  character,  so  as  to  occagion  a  condition  of  the  limb 
closely  resembling  elephantiasis.  Although  an  intimate  relation  such  as  this 
between  the  tumour  and  vein  would  obviously  inculcate  the  necessity  for 
extreme  caution,  it  need  not  necessarily  preclude  the  idea  of  operating  for  the 
removal  of  the  tumour,  which  may  possibly  be  altogether  above  and  unattached 
to  the  sheath  of  the  vessels.  I  once  successfully  removed  a  naevoid  and  lipo- 
matous  tumour  of  many  years*  standing,  in  a  case  where  the  limb  was  in  a  state 
of  spurious  elephantiasis  from  compression  of  the  femoral  vein,  but  the  vessel 
was  not  involved  in  the  growth.  If  the  femoral  artery  be  compressed  to  such 
an  extent  as  to  interfere  with  the  circulation  through  the  lower  part  of  the 
limb,  it  will  most  probably  be  found  that  the  tumour  dips  under  or  surrounds 
the  vessel,  so  as  to  render  removal  impracticable.  The  mere  overlaying  of  the 
artery  by  a  freely  movable  mass,  without  any  compression  of  the  vessel,  need 
not  preclude  operation.  The  growth  figured  p.  487,  Vol.  II.,  was  of  this  kind. 
The  connection  of  the  tumour  with  the  aMominal  or  pelvic  cavities  under 
Poupart's  ligament,  or  through  the  obturator  foramen,  must  be  most  carefully 
examined.  Should  this  exist,  or  even  be  strongly  suspected,  operation  is 
necessarily  quite  inadmissible. 
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cannula,  which  is  then  slipped  out  over  it  and  along  the  probe,  or  a 
director  which  may  be  Bubetituted  for  it,  a  narrow-bladed  pair  of  dressing 
forceps  is  poshed  up  and  opened  out  so  as  to  dilate  the  opening  in  the  septum. 
During  this  process,  the  retained  fasces  will  have  escaped.  The  aperture  must 
be  kept  free  by  the  occasional  introduction  and  expansion  of  the  forceps  or  of 
a  laminaria  tube. 

It  is  important  to  observe  that,  although  the  anus  may  be  perfectly,  formed 
and  patent,  with  a  canal  above  it  about  half  an  inch  long,  the  rectum  may  be 
entirely  absent,  the  sigmoid  flexure  terminating  in  a  dilated  pouch  opposite 
the  sacral  prominence.  In  such  cases  it  is  of  course  impossible  to  reach  the  gut 
through  the  anus.  In  a  case  of  this  kind,  in  an  in&nt  four  days  old,  in  which 
I  was  unable  to  reach  the  gut  through  the  anal  aperture,  I  performed  lumbar 
colotomy. 

Comptote  AbMinca  of  Aaiui. — ^The  anus  may  be  completely  absent,  being 
blocked  up  by  a  dense  mass  of  libro-cellular  structure,  from  half-an-inch  to  an 
inch  in  thickness,  above  which  the  rectum  terminates  in  a  kind  of  cul-d^sac. 

dosiire  of  Aniui  with  Abseiioe  of  Bocstom. — It  has  already  been  stated 
that  in  some  cases  of  perfect  formation  and  patency  of  the  anus  the  rectum 
is  absent,  but  more  commonly  the  anus  is  closed  when  the  whole  of  the  rectum 
is  wanting ;  the  intestine  (colon)  terminating  in  a  large  and  expanded  pouch, 
situated  high  up  at  the  brim  of  the  i^elvis,  opposite  the  sacral  prominence. 
A  case  of  this  kind  differs  from  the  last  only  in  the  extent  of  the  occlusion, 
and  cannot  indeed  be  distinguished  from  it  until  the  Surgeon  has  made  an 
incision  in  the  site  of  the  anus,  and  has  failed  to  reach  the  gut  at  the  usual 
distance. 

Treatment. — In  these  cases  the  Surgeon  must  first  make  an  attempt  to 
reach  the  bowel  from  the  perinsBum,  failing  which,  twocom*8esareopentohim. 
He  may  open  the  colon  in  the  left  iliac  fossa,  or  he  may  open  it  in  the  left 
lumbar  region  by  Amussat^s  operation. 

1.  Perinaal  inevtion, — The  perinveal  incision  has  the  advantage  of  being  in 
the  natural  situation  of  the  anus,  and  of  being  easily  practised  and  usually 
aaccessful  in  all  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.    In  those  cases  in  which  there  is  congenital  absence  of  the 
rectam  this  operation  must  necessarily  fail.    The  operation  is  thus  per- 
formed : — An  incision  about  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  fonvards.    The  dissection  requires  to  be  carried 
with  caution  to  a  considerable  depth  along  the  mesial  line  ;  and  the  Surgeon 
taking  the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  bladder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a  considerable  depth 
from  the  surface.     A  probe  may  be  paased  into  the  urethra  of  a  male  child, 
or  the  vagina  of  a  female,  to  serve  as  a  guide  to  the  position  of  these  canals. 
The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
mafcerially  lessened  by  emptying  this  viscus  by  pressing  over  the  pubes  before 
commencing  the  operation.    In  four  instances  of  this  kind  on  which  I  have 
operated,  it  was  necessary  to  proceed  to  a  depth  of  at  least  one  and  a  half  or 
two  inches  before  the  bowel  was  reached ;  which,  on  account  of  the  narrowness 
of  the  wound  and  the  small  size  and  imijortant  relations  of  the  parts  is  not  an 
easy  matter.    When  the  gut  is  reached  it  must  be  punctured  and  the  meconium 
jillowed  to  escape. 
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There  is  one  point  in  connection  with  the  perineal  operation  to  which  it  is 
of  much  importance  especially  to  attend,  not  only  as  respects  the  immediate 
result  of  the  operation,  but  as  regards  the  ultimate  success  of  the  procednre; 
I  mean  the  bringing  down  of  the  mucous  membrane  of  the  gut,  and  fixing  it 
to  the  ]ips  of  the  external  wound.  Unless  this  be  done,  the  line  of  incision 
between  the  termination  of  the  gut  and  the  aperture  in  the  integuments  will 
degenerate  into  a  fistulous  canal ;  which,  like  all  fistulas,  will  have  a  tendency 
to  contract,  and  will  be  a  source  of  endless  embarrassment  to  the  Surgeon  and 
to  the  patient.  If  the  mucous  membrane  can  be  brought  down  to  and  fixed 
to  the  opening  in  the  integument,  this  source  of  inconvenience  will  be  removed 
and  the  patient  will  be  saved  all  that  danger  which  results  from  the  passage  of 
the  meconium  over  a  surface  of  recently  incised  areolar  tissue.  This,  however, 
can  be  done  only  when  the  intestine  terminates  at  a  short  distance  from  the 
surface.  If  the  perineal  incision  be  two  or  three  inches  in  depth,  there  will 
be  little  probability  of  the  Surgeon  being  able  to  bring  the  intestine  down  to 
such  an  extent.  In  one  case  in  which  I  attempted  to  do  so,  I  found  that  the 
gut  was  too  firmly  fixed  to  be  removed  by  any  traction  that  it  would  have  been 
safe  to  employ. 

For  some  considerable  time  after  the  operation,  the  aperture  should  be  kept 
dilated  by  means  of  bougies  ;  or  a  gum-elastic  or  pewter  tube,  through  which 
the  faeces  are  allowed  to  escape,  may  be  fixed  in  the  part.' 

I  have  several  times  operated  in  this  way  on  impeif  orate  children  ;  bat  in  all 
instances  unsuccessfully.  In  one  case,  there  was  an  anal  aperture,  bat  with 
complete  occlusion  of  the  rectum.  I  operated  on  the  fourth  day,  first  attempt- 
ing to  reach  the  gut  through  the  anus ;  but,  failing  in  this,  performed  the 
lumbar  operation  on  the  left  side. 

If  it  could  be  ascertained  before  proceeding  to  operate,  that  the  rectum  is 
absent,  it  might  be  wiser  to  search  for  the  bowel  in  the  lumbar  or  iliac  r^ion. 
But,  as  the  Surgeon  has  no  means  of  ascertaining,  before  making  his  incision, 
whether  the  rectum  be  one  inch  or  three  inches  from  the  surface,  he  must  cut 
into  the  perinasum  in  order  to  obtain  the  necessary  information  ;  and  if  once 
he  have  penetrated  to  such  a  depth  as  to  pass  beyond  the  levator  ani  muscle, 
or  into  the  deep  fasciae  in  this  situation,  a  great  portion  of  the  inmiediate 
danger  of  the  operation  will  have  been  incurrred,  and  few  would  think  it 
advisable  to  leave  the  perineal  operation  unfinished,  and  expose  the  child  to 
the  additional  risk  of  opening  the  colon  in  the  lumbar  region.  Yet  if  he  hare 
gone  as  deeply  as  he  dare  venture,  and  have  not  encountered  the  bowel,  there 
is  no  alternative  but  to  open  the  intestine  through  the  abdominal  wall,  or  to 
leave  the  child  to  its  fate.  In  this  alternative,  the  Surgeon  must  either  open 
the  colon  in  the  left  iliac  region  or  in  the  left  loin. 

Hiao  Incision. — The  advantages  claimed  for  the  iliac  incision,  or  Littre  s 
operation,  are,  that  it  is  easy  of  performance,  and  that  whether  the  Surgeon 
reach  the  colon  or  not,  he  is  certain  to  hit  upon  some  part  of  the  intestinal 
tube,  which  may  be  drawn  forwards  and  opened.  The  ohfeciions  raised  are— 
that  the  artificial  anus  is  in  an  inconvenient  situation,  that  there  is  danger  of 
peritonitis,  as  the  peritoneum  is  necessarily  wounded,  and  that  the  sigmoid 
flexure  may  not  present  in  the  wound,  and  a  portion  of  small  intestine  may 
be  opened  instead.  These  objections  are  not,  however,  quite  so  great  as  they 
at  first  appear.  The  artificial  anus  being  situated  in  front  has  the  advantage, 
that  the  patient  can  easily  pass  his  motions  into  a  properly  shaped  curved  pan 
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held  in  the  groin,  and  can  afberwardB  clean  the  parts  himself.  Moreover, 
diffuse  peritonitis  by  no  means  necessarily  foUows.  The  mortality  is  no  doubt 
great.  Amussat  stated,  that  of  21  children  thus  operated  on,  only  4  ultimately 
recovered  ;  but  Richard  of  Brest,  writing  in  1859,  gives  much  better  results  ; 
for  he  records  12  cases  as  having  occurred  in  the  practice  of  himself  and  other 
Surgeons  in  that  town,  7  of  which  recovered. 

IjiimlNur  Tneiirion. — ^The  lumbar  incision,  or  Amussat's  operation,  has 
been  often  successfully  practised  on  imperforate  children.  The  advantages  of 
this  method  consist  in  the  possibility  of  opening  the  colon  in  this  situation 
without  wounding  the  peritoneum.  The  objections  lie  in  the  frequent  mal- 
position of  the  colon  and  in  the  still  more  frequent  presence  in  the  infant  of  a 
long  meso-colon.  Moreover,  the  space,  especially  in  a  fat  infant,  is  very 
limited.  It  thus  frequently  happens  that  the  peritoneum  is  unavoidably 
wounded.  Curliug,  for  these  reasons,  prefers  Littre's  operation  to  Amussat's 
in  these  cases.  In  fact,  the  arguments  for  and  against  the  two  operations  are 
so  evenly  balanced  that  it  is  difficult  to  express  any  strong  preference  for  one 
over  the  other.  I  have  myself  preferred  Amussat's,  and  have  performed  it  in 
more  than  oue  case.  In  performing  the  operation  it  must  be  borne  in  mind 
that  the  kidney  is  very  large,  extends  far  outwards,  may  be  enveloped  in 
very  little  fat,  and  may  thus  be  easily  wounded.  If  the  operation  succeeds, 
the  result  is  very  satisiaotory.  I  saw,  some  years  ago,  a  young  gentleman, 
eight  years  of  age,  who  had  thus  been  operated  upon  in  Mexico  for  con- 
srenital  absence  of  the  anus  and  rectum.  An  incision  had  first  been  made  in 
the  perinseum,  but,  no  intestine  being  met  with,  the  colon  was  opened  in  the 
left  lumbar  region.  The  boy  was  in  good  health,  well-nourished,  had  no  great 
trouble  with  the  artificial  anus,  which  was  covered  with  a  truss-pad,  and 
suffered  only  occasional  inconvenience  from  prolapse  of  the  mucous  membrane. 
There  was  a  kind  of  sphincter-like  action  in  the  muscles  about  the  orifice,  by 
which  the  finger  was  gripped. 

AlM0]iee  of  Anns :  Opening  of  Bectnm  into  other  Canals. — ^The 
anal  orifice  may  be  absent,  and  the  gut  may  open  into  one  of  the  neighbouring 
macous  canals,  as  the  vagina,  the  urethra,  or  the  bladder.  In  such  anomalous 
cases  there  is  usually,  I  believe,  but  little  to  be  done,  except  to  restore  the  anal 
orifice  if  possible  ;  but,  if  this  be  impracticable,  to  make  a  lumbar  opening,  and 
then  to  take  the  chance  of  the  other  preternatural  communication  closing. 
This  it  will  sometimes  do  ;  and  cases  have  occurred  in  which,  although  the 
whole  of  the  meconium  with  flatus  had  escaped  per  urethram,  yet,  on  opening 
the  rectum,  the  abnormal  communication  seemed  gradually  to  close,  the  faeces 
lieing  directed  into  their  proper  channel.  In  a  case  in  which  I  was  once  con- 
fsnlted,  there  was  imperforate  anus  and  rectum,  and  the  bowel  protruded  as  a  red 
fleshy  tube,  discharging  meconium,  and  about  four  inches  in  length,  from  the 
anterior  abdominal  wall,  just  below  the  umbilicus,  and  immediately  above  an 
extroverted  bladder.  In  such  a  complicated  malformation.  Surgery  could 
e%'idently  do  nothing. 

STRIOTURX-SIMFIA,    STPHnilTIO    AK©    ICAIiiaHAWT. 

Mrietnrs  may  occur  in  any  part  of  the  large  intestine,  but  with  very  vary- 
in^  degrees  of  frequency  in  different  portions  of  that  gut.  Excessively  rarely 
met  with  in  the  ascending  or  transverse,  of  unfi^uent  occurrence  m  the 
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descending  colon,  ifc  becomes  more  common  in  the  sigmoid  flexore,  and  veiy 
frequently  occurs  at  about  the  junction  of  this  portion  of  the  colon  with  tk 
rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the  upper 
part,  from  four  to  six  inches  above  the  anus,  or  else  a  little  above  that  apertnie. 

The  frequent  passage  of  small  quantities  of  liquid  fseces,  with  occaaonal 
constipation,  should  always  lead  to  a  suspicion  of  stricture. 

It  is  of  three  kinds :  1,  the  simple,  dependent  on  simple  thickenings  of  the 
intestinal  coats  ;  2,  the  syphUitic ;  and  8,  the  malignant^  consisting  of  a  can- 
cerous growth  of  the  walls  of  the  gut. 

1.  Simple  or  Fibroiui  Btricture,  though  occasionally  occurring  in  the 
transverse  or  descending  colon,  is  most  frequently  met  with  in  the  sigmoid 
flexure  or  at  its  junction  with  the  rectum,  or  at  the  upper  part  of  this  got, 
from  four  to  six  inches  from  the  anus.  This  form  of  stricture  of  the  large 
intestine  commonly  occurs  in  elderly  people,  and  with  special  frequency  in 
women.  It  is  usually  the  result  of  long-continued  diarrhoea  or  of  chronic 
dysentery.  In  some  cases  the  narrowing  is  really  caused  by  inflammatcrr 
thickening  outside  the  gut,  especially  in  women  who  have  suflFered  from  pelvic 
cellulitis  after  labour.  This  form  of  stricture  is  seated  just  within  reach  of 
the  fmger. 

Si/mptams. — ^The  symptoms  of  simple  stricture  of  the  rectum  consist  at  fiist 
of  some  difficulty  in  defsecatiou,  the  patient  being  obliged  to  strain  at  stool 
The  fseces  will  also  appear  to  be  flattened,  narrowed,  or  furrowed,  and  in  many 
oases,  more  especially  as  the  stricture  advances,  are  passed  in  the  form  of  small 
•scybala,  with  occasionally  a  kind  of  spurious  diarrhoea,  consisting  of  the  passage 
of  the  more  fluid  intestinal  contents,  whilst  the  solid  matters  are  left  behind. 
At  the  same  time  there  are  very  commonly  pain  in  defascation,  and  the  occa- 
sional passage  of  some  mucus  or  blood  ;  and  dyspeptic  symptoms,  with  flatu- 
lent distension  of  the  abdomen,  are  apt  to  come  on.  If  the  stricture  be  within 
four  or  five  inches  of  the  anus,  it  may  be  reached  with  the  finger,  and  its 
precise  situation  and  diameter  ascertained.  If  above  this  point,  it  most  be 
.examined  by  the  introduction  of  a  well-greased  bougie,  attention  being  paid 
to  the  curve  which  the  rectum  makes  from  laterally,  as  well  as  from  before 
backwards.  In  introducing  a  bougie  in  order  to  ascertain  the  presence  of 
a  stricture  above  the  upper  end  of  the  rectum,  but  little  information  can  be 
gained  in  many  cases,  as  the  point  of  the  instrument  is  apt  to  hitch  in  folds 
of  the  mucous  membrane,  or  opposite  the  promontory  of  the  sacrum ; 
and  thus,  its  onward  passage  being  prevented,  there  may  seem  to  be  a 
constriction,  which  in  reality  does  not  exist,  and  unless  care  be  taken  the 
mucous  membrane  may  actually  be  lacerated,  and  the  instrument  forced  through 
it  into  the  peritoneal  cavity.  In  other  cases,  the  bougie  will  appear  to  pass, 
when  in  reality  its  point,  meeting  with  an  obstruction,  curves  downwarda  into 
the  rectum. 

The  Progress  and  fjotninatwn  of  a  simple  stricture  vary  in  different  cases. 
Many  persons  will  live  on  in  very  good  general  health  through  a  long  series 
of  years,  who  present  all  the  symptoms  of  this  simple  stricture  of  the 
rectum.  In  others  the  contraction  may  go  on  increasing,  until  at  last 
complete  occlusion  takes  place,  with  retention  of  faeces  and  all  the  symptoms 
of  obstructed  lx)wels.  This  condition  usually  comes  on  slowly,  and,  after 
the  obstruction  is  complete,  life  may  continue  for  several  weeks;  but  in 
some  instances  the  obstruction  seems  to  take  place  rather  suddenly,  and 
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with  all  the  symptoms  of  acute  intestinal  strangulation,  death  occurring  in  a 
few  days.  Abscess  occasionally  forms  in  the  neighbourhood  of  the  stricture  ; 
and,  passing  down  into  the  pelvis,  may  burst  either  into  the  ischio-rectal  space, 
or  into  the  vagina,  or  may  present  upon  the  nates.  The  discharge  of  pus  fix>m 
this  source,  as  well  as  from  the  mucous  membrane  lining  the  stricture,  which 
falls  into  an  ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to 
which  the  impairment  of  nutrition  consequent  upon  the  disturbance  of  diges- 
tion adds  materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purgation 
carefully  avoided,  as  it  is  a  source  of  much  irritation.  Castor-oil,  Carlsbad 
salts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best.  The  diet 
should  be  carefully  regulated,  and  the  strength  kept  up.  An  occasional  enema 
will  often  give  considerable  relief. 

The  swrgkat  treatment  of  simple  stricture  of  the  rectum  consists  in  dilating 
the  canal  at  its  constricted  point.  If  this  be  wdthin  reach  of  the  finger, 
the  dilatation  can  be  readily  carried  out.  If  it  be  above  the  upper  part  of  the 
rectum,  and  the  stricture  be  tight,  it  is  extremely  difficult  to  introduce  the 
proper  instruments  ^vith  certainty.  When  the  stricture  is  low  down,  so 
that  the  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilated 
by  introducing  a  rectum-bougie  every  second  day,  and  ^*adually  increasing 
the  size  of  the  instrument.  If  the  stricture  yield  but  slowly, 
and  be  very  tight  and  indurated,  I  have  found  it  a  conve- 
nient plan  to  introduce  a  sheathed  probe-pointed  bistoury 
into  it  and  to  notch  it  towards  its  posterior  aspect,  where 
this  may  be  done  without  danger  to  the  peritoneum.  A 
tent  of  compressed  sponge  or  of  laminaria  digitata  should 
then  be  introduced,  and  left  in  for  twelve  hours.  On  its 
withdrawal,  bougies  may  more  readily  be  passed ;  or  the 
dilatation  may  be  carried  on  by  means  of  tents.  When  the 
stricture  is  above  the  reach  of  the  finger,  a  good  deal  of 
management  will  be  required  to  make  the  bougie  ent^r  it. 
Thifi  is  best  done  by  laying  the  patient  on  his  left  side, 
and  using  a  moderate-sized  elastic  bougie,  softened  in  warm 
water  and  well  greased,  which  must  be  passed  without  the 
employment  of  any  force.  When  once  the  Surgeon  has 
introduced  one,  others  can  readily  be  made  to  follow  in  the 
same  track.  The  great  danger  in  introducing  a  bougie 
high  up,  is  that  of  mistaking  the  obstruction  offered  by  it« 
]K>int  coming  into  contact  with  one  of  the  valvular  folds  of 
mucous  membrane  occurring  in  this  situation,  for  that  of  the 
stricture,  and,  by  ptuhing  on  the  instrument,  perforating 
the  bowel — an  accident  that  would  probably  occasion  fatal 
peritonitis.  During  the  introduction  of  bougies,  the  bowels 
must  l)e  kept  regular  by  means  of  a  lenitive  electuary,  and 
the  occasional  use  of  emollient  encmata.  If  much  pain  or  irritation  should 
be  occasioned  by  their  presence,  opium  should  be  administered  internally  or 
in  the  form  of  suppositories.  Though  a  simple  stricture  of  the  rectum  mar 
y^  much  relieved  by  the  use  of  bougies,  it  is  seldom,  I  think,  cured  by  thin 
means ;  there  being  a  great  tendency  in  it  to  contract  so  soon  as  the  tit^at- 
ment  is  discontinued. 

VOL.  II.  "^  * 
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CONGXNITAIi    MAUrORSCATIONB. 

Congenital  Malformations  of  the  anus  and  rectum  are  by  no  means  un- 
frequent,  and  are  of  considerable  importance.  They  may  exist  in  various 
degrees,  which  may  most  conveniently  be  arranged  under  the  following 
heads. 

Varrowing  and  Partial  dosnre  of  the  Anna. — The  canal  continues 
pervious,  but  not  sufficiently  so  to  allow  of  the  bowels  being  completely 
emptied,  the  contraction  usually  merely  admitting  a  full-sized  probe.  In  some 
cases  the  obstruction  appears  to  depend  upon  constriction  of  the  anal  orifice,  in 
othera  upon  an  impei-fect  septum  stretching  across  it. 

Treatment. — This  consists  in  notching  the  contracted  anus  with  a  prol)e- 
pointed  bistoury,  and  then  introducing  a  sponge-  or  Uiminaria-tent,  so  as  to 
dilate  it  to  the  proper  size,  to  which  it  must  be  kept  by  the  occasional 
introduction  of  a  bougie. 

Complete  Closure  of  Anns. — The  anus  may  be  completely  closed  by  a 
membranous  septum  stretching  across  it,  usually  having  a  raphe  along  the 
central  line,  and  a  slight  depression,  through  which  the  dark  meconium  can 
be  seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes  perhaps  the 
most  conmion  form  of  malfunnatiou  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  made  through  the  septum 
along  the  middle  line,  and  across  on  each  side,  when  the  meconium  will 
freely  escape.  The  four  angular  flaps  that  are  left  must  now  be  removed,  and 
the  aperture  kept  open  by  the  introduction  of  a  well-oiled  plug. 

Ocislnsion  <^  Bectnm  abore  the  Anns  by  a  Membranous  Septnm. — 
The  anus  may  remain  open  ;  but,  at  a  distance  of  about  half  an  inch  or  an  inch 
from  its  aperture,  the  rectum  will  be  found  occluded  by  a  perfect  membranous 
septum  stretching  across  it.  This  is  a  rare  and  somewhat  puzzling  kind  of 
malformation,  as  in  it  the  infant  will  be  found  to  labour  under  intestinal 
obstruction,  and  yet,  on  examination,  the  anal  orifice  will  be  foimd  perfectly 
formed,  and  thus  the  Surgeon  may  be  misled  as  to  the  seat  of  the  obstacle. 
He  will,  however,  detect  it  by  introducing  a  probe  or  the  end  of  his  little 
finger  into  the  anus.  It  can  readily  be  brought  into  view  by  inserting  the 
nose  speculum  (Fig.  650),  and  throwing  light  up  the  bowel  by  means  of  a 
lar}Migeal  min*or. 

Treatment. — The  operation,  of  which  the  following  are  the  details,  will  l»e 
found  to  l)e  successful. 

1.  The  child  is  put  in  the  lithotomy  position.  2.  A  trochar-cannula  is 
then  passed  down  to  and  pressed  against  the  septum.  3.  Then  the  truehar 
is  passed  down  the  cannula  and  through  the  septum.  4.  The  troi^har 
is  withdrawn,  and  the  cannula  left  in.    5.  A  probe  is  passed  through  the 
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cannula,  which  is  then  slipped  oab  over  it  and  along  the  probe,  or  a 
director  which  may  be  substituted  for  it,  a  narrow-bladed  pair  of  dressing 
forceps  is  pushed  up  and  opened  out  so  as  to  dilate  the  opening  in  the  septum. 
During  this  process,  the  retained  faeces  will  have  escaped.  The  aperture  must 
be  kept  free  bj  the  occasional  introduction  and  expansion  of  the  forceps  or  of 
a  laminaria  tube. 

It  is  important  to  observe  that^  although  the  anus  may  be  perfectly,  formed 
and  patent,  with  a  canal  above  it  about  half  an  inch  long,  the  rectum  may  be 
entirely  absent,  the  sigmoid  flexure  terminating  in  a  dilated  pouch  opposite 
the  sacral  prominence.  In  such  cases  it  is  of  course  impossible  to  reach  the  gut 
through  the  anus.  In  a  case  of  this  kind,  in  an  in&nt  four  days  old,  in  which 
I  was  unable  to  reach  the  gut  through  the  anal  aperture,  I  performed  lumbar 
colotomy. 

Comi^sta  AbsaiUM  of  Anns. — The  anus  may  be  completely  absent,  being 
blocked  up  by  a  dense  mass  of  flbro-cellular  structure,  from  half-an-inch  to  an 
inch  in  thickness,  above  which  the  rectum  terminates  in  a  kind  of  cul-^-sac. 

Closure  of  Anxm  with  Absaaoa  of  Becstom. — It  has  already  been  stated 
that  in  some  cases  of  perfect  formation  and  patency  of  the  anus  the  rectum 
is  absent,  but  more  commonly  the  anus  is  closed  when  the  whole  of  the  rectum 
is  wanting ;  the  intestine  (colon)  terminating  in  a  large  and  expanded  pouch, 
situated  high  up  at  the  brim  of  the  pelvis,  opposite  the  sacral  prominence. 
A  case  of  this  kind  differs  from  the  last  only  in  the  extent  of  the  occlusion, 
and  cannot  indeed  he  distinguished  from  it  until  the  Surgeon  has  made  an 
incision  in  the  site  of  the  anus,  and  has  failed  to  reach  the  gut  at  the  usual 
distance. 

Treatment. — In  these  cases  the  Surgeon  must  first  make  an  attempt  to 
reach  the  bowel  from  the  perinaeum,  failing  which,  two  comises  are  open  to  him. 
He  may  open  the  colon  in  the  left  iliac  fossa,  or  he  may  open  it  in  the  left 
lumbar  region  by  Ainussat's  operation. 

1.  Perinaal  tfteution, — The  perimeal  incision  has  the  advantage  of  being  in 
the  natural  situation  of  the  anus,  and  of  being  easily  practis^  and  usually 
successful  in  all  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.  In  those  cases  in  which  there  is  congenital  absence  of  the 
rectum  this  operation  must  necessarily  fail.  The  operation  is  thus  per- 
formed : — An  incision  about  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  forwards.  The  dissection  requires  to  be  carried 
with  caution  to  a  considerable  depth  along  the  mesial  line  ,*  and  the  Surgeon 
taking  the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  l)ladder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a  considerable  depth 
from  the  surface.  A  probe  may  be  passed  into  the  urethra  of  a  male  child, 
or  the  vagina  of  a  female,  to  serve  as  a  guide  to  the  position  of  these  canals. 
The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
materially  lessened  by  emptying  this  viscus  by  pressing  over  the  pubes  before 
commencing  the  operation.  In  four  instances  of  this  kind  on  which  I  have 
operated,  it  was  necessary  to  proceed  to  a  depth  of  at  least  one  and  a  half  or 
two  inches  before  the  bowel  was  reached ;  which,  on  account  of  the  narrowness 
of  the  wound  and  the  small  size  and  impoitant  relations  of  the  parts  is  not  an 
easy  matter.  When  the  gut  is  reached  it  must  be  punctured  and  the  meconium 
4illowed  to  escape. 
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There  is  one  point  in  connection  with  the  perineal  operation  to  which  it  is 
of  much  importance  especially  to  attend,  not  only  as  respects  the  immediate 
result  of  the  operation,  but  as  regards  the  ultimate  success  of  the  procedure  ; 
I  mean  the  bringing  down  of  the  mucous  membrane  of  the  gut,  and  fixing  it 
to  the  lips  of  the  external  wound.  Unless  this  be  done,  the  line  of  incision 
between  the  termination  of  the  gut  and  the  aperture  in  the  integuments  will 
degenerate  into  a  fistulous  canal ;  which,  like  all  fistula,  will  have  a  tendency 
to  contract,  and  will  be  a  source  of  endless  embarrassment  to  the  Surgeon  and 
to  the  patient.  If  the  mucous  membrane  can  be  brought  down  to  and  fixed 
to  the  opening  in  the  integument,  this  source  of  inconvenience  will  be  removed, 
and  the  patient  will  be  saved  all  that  danger  which  results  from  the  passage  of 
the  meconium  over  a  surface  of  recently  incised  areolar  tissue.  This,  however, 
can  be  done  only  when  the  intestine  terminates  at  a  short  distance  from  the 
surface.  If  the  perineal  incision  be  two  or  three  inches  in  depth,  there  will 
be  little  probability  of  the  Surgeon  being  able  to  bring  the  int^tine  down  to 
such  an  extent.  In  one  case  in  which  I  attempted  to  do  so,  I  found  that  the 
gut  was  too  firmly  fixed  to  be  removed  by  any  traction  that  it  would  have  been 
safe  to  employ. 

For  some  considerable  time  after  the  operation,  the  aperture  should  be  kept 
dilated  by  means  of  bougies  ;  or  a  gum-elastic  or  pewter  tube,  through  which 
the  faeces  are  allowed  to  escape,  may  be  fixed  in  the  part.' 

I  have  several  times  operated  in  this  way  on  impeif  orate  children  ;  but  in  all 
instances  unsuccessfully.  In  one  case,  there  was  an  anal  aperture,  but  with 
complete  occlusion  of  the  rectum.  I  operated  on  the  fourth  day,  first  attempt- 
ing to  reach  the  gut  through  the  anus ;  but,  failing  in  this,  performed  the 
lumbar  operation  on  the  left  side. 

If  it  could  be  ascertained  before  proceeding  to  operate,  that  the  rectum  is 
absent,  it  might  be  wiser  to  search  for  the  bowel  in  the  lumbar  or  iliac  region. 
But,  as  the  Surgeon  has  no  means  of  ascertaining,  before  making  his  incision^ 
whether  the  rectum  be  one  inch  or  three  inches  from  the  surface,  he  must  cut 
into  the  perinseum  in  order  to  obtain  the  necessary  information  ;  and  if  once 
he  have  penetrated  to  such  a  depth  as  to  pass  beyond  the  levator  ani  muscle, 
or  into  the  deep  fascise  in  this  situation,  a  great  portion  of  the  immediate 
danger  of  the  operation  will  have  been  incurrred,  and  few  would  think  it 
advisable  to  leave  the  perineal  operation  unfinished,  and  expose  the  child  to 
the  additional  risk  of  opening  the  colon  in  the  lumbar  region.  Yet  if  he  have 
gone  as  deeply  as  he  dare  venture,  and  have  not  encountered  the  bowel,  there 
is  no  alternative  but  to  open  the  intestine  through  the  abdominal  wall,  or  to 
leave  the  child  to  its  fate.  In  this  alternative,  the  Surgeon  must  either  open 
the  colon  in  the  left  iliac  region  or  in  the  left  loin. 

Hiao  Zneudon. — The  advantages  claimed  for  the  iliac  incision,  or  Littre's 
operation,  are,  that  it  is  easy  of  performance,  and  that  whether  the  Surgeon 
reach  the  colon  or  not,  he  is  certain  to  hit  upon  some  part  of  the  intestinal 
tube,  which  may  be  drawn  fonvards  and  opened.  The  objeciioM  raised  are — 
that  the  artificial  anus  is  in  an  inconvenient  situation,  that  there  is  danger  of 
peritonitis,  as  the  peritoneum  is  necessarily  wounded,  and  that  the  sigmoid 
fiexure  may  not  present  in  the  wound,  and  a  portion  of  small  intestine  may 
be  opened  instead.  These  objections  are  not,  however,  quite  so  great  as  they 
at  first  appear.  The  artificial  anus  being  situated  in  front  has  the  advantage, 
that  the  patient  can  easily  pass  his  motions  into  a  properly  shaped  curved  pan 
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held  in  the  groin,  and  can  afterwards  clean  the  parts  himself.  Moreover, 
diffuse  peritonitis  by  no  means  necessarily  follows.  The  mortality  is  no  doubt 
great.  Amnssat  stated,  that  of  21  children  thus  operated  on,  only  4  ultimately 
recovered  ;  but  Richard  of  Brest,  writing  in  1859,  gives  much  better  results ; 
for  he  records  12  cases  as  having  occurred  in  the  practice  of  himself  and  other 
Surgeons  in  that  town,  7  of  which  recovered. 

Ziiimlmr  Incision. — ^The  lumbar  incision,  or  Amussat's  operation,  has 
been  often  successfully  practised  on  imperforate  children.  The  advantages  of 
this  method  consist  in  the  possibility  of  opening  the  colon  in  this  situation 
without  wounding  the  peritoneum.  The  objections  lie  in  the  frequent  mal- 
position of  the  colon  and  in  the  still  more  frequent  presence  in  the  infant  of  a 
long  meso-colon.  Moreover,  the  space,  especially  in  a  fat  infant,  is  very 
limited.  It  thus  frequently  happens  that  the  peritoneum  is  unavoidably 
wounded.  Curling,  for  these  reasons,  prefers  Littre's  operation  to  Amussat's 
in  these  cases.  In  fact,  the  arguments  for  and  against  the  two  operations  are 
so  evenly  balanced  that  it  is  difficult  to  express  any  strong  preference  for  one 
over  the  other.  I  have  myself  preferred  Amussat's,  and  have  performed  it  in 
more  than  one  case.  In  performing  the  operation  it  must  be  boine  in  mind 
that  the  kidney  is  very  large,  extends  far  outwards,  may  be  enveloped  in 
very  little  fat,  and  may  thus  be  easily  wounded.  If  the  operation  succeeds, 
the  result  is  very  satisfactory.  I  saw,  some  years  ago,  a  young  gentleman, 
eight  years  of  age,  who  had  thus  been  operated  upon  in  Mexico  for  con- 
crenital  absence  of  the  anus  and  rectum.  An  incision  had  first  been  made  in 
the  perinseum,  but,  no  intestine  being  met  with,  the  colon  was  opened  in  the 
left  lumbar  region.  The  boy  was  in  good  health,  well-nourished,  had  no  gi^eat 
trouble  i^ith  the  artificial  anus,  which  was  covered  with  a  truss-pad,  and 
suffered  only  occasional  inconvenience  from  prolapse  of  the  mucous  membrane. 
There  was  a  kind  of  sphincter-like  action  in  the  muscles  about  the  orifice,  by 
which  the  finger  was  gripped. 

AlMMnce  of  Anns :  Opening  of  Beotnm  into  other  Canals. — The 
anal  orifice  may  be  absent,  and  the  gut  may  open  into  one  of  the  neighbouring 
mncous  canals,  as  the  vagina,  the  urethra,  or  the  bladder.  In  such  anomalous 
cases  there  is  usually,  I  believe,  but  little  to  be  done,  except  to  restore  the  anal 
orifice  if  possible  ;  but,  if  this  be  impracticable,  to  make  a  lumbar  opening,  and 
then  to  take  the  chance  of  the  other  preternatural  commuuication  closing. 
This  it  will  sometimes  do ;  and  cases  have  occurred  in  which,  although  the 
whole  of  the  meconium  with  flatus  had  escaped  per  urethram,  yet,  on  opening 
the  rectum,  the  abnormal  communication  seemed  gradually  to  close,  the  fteces 
lieing  directed  into  their  proper  channel.  In  a  case  in  which  I  was  once  con- 
Hulted,  there  was  imperforate  anus  and  rectum,  and  the  bowel  protruded  as  a  red 
fleshy  tube,  discharging  meconium,  and  about  four  inches  in  length,  from  the 
anterior  abdominal  wall,  just  below  the  umbilicus,  and  immediately  above  an 
extroverted  bladder.  In  such  a  complicated  malformation,  Surgery  could 
e\idently  do  nothing. 

BTRICTURa-BIMFIA,    BTFHUiITIO    AND    ICAXiXaVANT. 

Mriotnvo  may  occur  in  any  part  of  the  large  intestine,  but  with  very  vary- 
ing degrees  of  frequency  in  different  portions  of  that  gut.  Excessively  rarely 
met  with  in  the  ascending  or  transverse,  of  unfrequent  occurrence  in  the 
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descending  colon,  it  becomes  more  common  in  the  sigmoid  flexure,  and  yery 
frequently  occurs  at  about  the  junction  of  this  portion  of  the  colon  with  ihe 
rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the  upper 
part,  from  four  to  six  inches  above  the  anus,  or  else  a  little  above  that  aperture. 

The  frequent  passage  of  small  quantities  of  liquid  faeces,  with  occasional 
constipation,  should  always  lead  to  a  suspicion  of  stricture. 

It  is  of  three  kinds  :  1,  the  simple,  dependent  on  simple  thickening  of  the 
intestinal  coats  ;  2,  the  syphilitic ;  and  8,  the  malignant,  consisting  of  a  can- 
cerous growth  of  the  walls  of  the  gut. 

1.  Simple  or  Tibroiui  Stxictiire,  though  occasionally  occurring  in  the 
transverse  or  descending  colon,  is  most  frequently  met  with  in  the  sigmoid 
flexure  or  at  its  junction  with  the  rectum,  or  at  the  upper  part  of  this  gut, 
from  four  to  six  inches  from  the  anus.  This  form  of  stricture  of  the  lai^ge 
intestine  commonly  occurs  in  elderly  people,  and  with  special  frequency  in 
women.  It  is  usually  the  result  of  long-continued  diarrhoea  or  of  chronic 
dysentery.  In  some  cases  the  narrowing  is  really  caused  by  inflammatory 
thickening  outside  the  gut,  especially  in  women  who  have  suffered  trom  pelvic 
cellulitis  after  labour.  This  form  of  stricture  is  seated  just  within  reach  of 
the  fmger. 

Sf/mptams. — ^The  symptoms  of  simple  stricture  of  the  rectum  consist  at  first 
of  some  difficulty  in  defaecation,  the  patient  being  obliged  to  strain  at  stool. 
The  faeces  will  also  appear  to  be  flattened,  narrowed,  or  fiirrowed,  and  in  many 
cases,  more  especially  as  the  stricture  advances,  are  passed  in  the  form  of  small 
ficybala,  with  occasionally  a  kind  of  spurious  diarrhoea,  consisting  of  the  passage 
of  the  more  fluid  intestinal  contents,  whilst  the  solid  matters  are  left  behind. 
At  the  same  time  there  are  very  commonly  pain  in  defalcation,  and  the  occa- 
sional passage  of  some  mucus  or  blood  ;  and  dyspeptic  symptoms,  with  flata- 
lent  distension  of  the  abdomen,  are  apt  to  come  on.  If  the  stricture  be  within 
four  or  five  inches  of  the  anus,  it  may  be  reached  with  the  finger,  and  it« 
precise  situation  and  diameter  ascertained.  If  above  this  point,  it  most  be 
examined  by  the  introduction  of  a  well-greased  bougie,  attention  being  paid 
to  the  curve  which  the  rectum  makes  from  laterally,  as  well  as  from  before 
backwards.  In  introducing  a  bongie  in  order  to  ascertain  the  presence  of 
a  stricture  above  the  upper  end  of  the  rectum,  but  little  information  can  be 
gained  in  many  cases,  as  the  point  of  the  instrument  is  apt  to  hitch  in  folds 
of  the  mucous  membrane,  or  opposite  the  promontory  of  the  sacnim ; 
and  thus,  its  onward  passage  being  prevented,  there  may  seem  to  be  a 
constriction,  which  in  reality  does  not  exist,  and  unless  care  be  taken  the 
mucous  membrane  may  actually  be  lacerated,  and  the  instrument  forced  throngh 
it  into  the  peritoneal  cavity.  In  other  cases,  the  bougie  will  appear  to  pan« 
when  in  reality  its  point,  meeting  with  an  olistruction,  curves  downwards  into 
the  rectum. 

The  Progress  and  termination  of  a  simple  stricture  vary  in  different  cases. 
lilany  persons  will  live  on  in  very  good  general  health  through  a  long  series 
of  years,  who  present  all  the  symptoms  of  this  simple  stricture  of  the 
rectum.  In  others  the  contraction  may  go  on  increasing,  nntil  at  last 
complete  occlusion  takes  place,  with  retention  of  fteces  and  all  the  symptoms 
of  obstructed  lx)wels.  This  condition  usually  comes  on  slowly,  and,  after 
the  obstruction  is  complete,  life  may  continue  for  several  weeks ;  but  in 
some  instances  the  obstruction  seems  to  take  place  rather  suddenly,  and 
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with  all  the  symptoms  of  acute  intestinal  strangulation,  death  occurring  in  a 
few  days.  Abscess  occasionally  forms  in  the  neighbourhood  of  the  stricture  ; 
and,  passing  down  into  the  pelvis,  may  burst  either  into  the  ischio-rectal  space, 
or  into  the  vagina,  or  may  present  upon  the  nates.  The  discharge  of  pus  ftom 
this  source,  as  well  as  from  the  mucous  membrane  lining  the  stricture,  which 
falls  into  an  ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to 
which  the  impairment  of  nutrition  consequent  upon  the  disturbance  of  diges- 
tion adds  materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purgation 
carefully  avoided,  as  it  is  a  source  of  much  irritiition.  Castor-oil,  Carlsbad 
salts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best.  The  diet 
should  be  carefully  regulated,  and  the  strength  kept  up.  An  occasional  enema 
will  often  give  considerable  relief. 

The  surgical  treatment  of  simple  stricture  of  the  rectum  consists  in  dUating 
the  canal  at  its  constricted  point.  If  this  be  >vithin  reach  of  the  finger, 
the  dilatation  can  be  readily  carried  out.  If  it  be  above  the  upper  part  of  the 
rectum,  and  the  stricture  be  tight,  it  is  extremely  difficult  to  introduce  the 
proper  instruments  with  certainty.  When  the  stricture  is  low  down,  so 
that  the  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilated 
by  introducing  a  rectum-bougie  every  second  day,  and  gradually  increasing 
the  size  of  the  instrument.  If  the  stricture  yield  but  slowly, 
and  be  very  tight  and  indurated,  I  have  found  it  a  conve- 
nient plan  to  introduce  a  sheathed  probe-pointed  bistoury 
into  it  and  to  notch  it  towards  its  posterior  aspect,  where 
this  may  be  done  without  danger  to  the  peritoneum.  A 
tent  of  compressed  sponge  or  of  laminaria  digitata  should 
then  be  introduced,  and  left  in  for  twelve  hours.  On  its 
withdrawal,  bougies  may  more  readily  be  passed ;  or  the 
dilatation  may  be  carried  on  by  means  of  tents.  When  the 
stricture  is  above  the  reach  of  the  finger,  a  good  deal  of 
management  will  be  recfuired  to  make  the  bougie  enter  it. 
This  is  best  done  by  laying  the  patient  on  his  left  side, 
and  using  a  moderate-sized  elastic  bougie,  softened  in  warm 
water  and  well  greased,  which  must  be  passed  without  the 
employment  of  any  force.  When  once  the  Surgeon  has 
introduced  one,  others  can  readily  be  made  to  follow  in  the 
same  track.  The  great  danger  in  introducing  a  bougie 
high  up,  is  that  of  mistaking  the  obstruction  offered  by  it« 
point  coming  into  contact  with  one  of  the  valvular  folds  of 
mucous  membrane  occurring  in  this  situation,  for  that  of  the 
stricture,  and,  by  pushing  on  the  instrument,  perforating 
the  bowel — an  accident  that  would  prolwbly  rx^casion  fatal 
peritonitis.  During  the  introduction  of  bougies,  the  bowels 
must  1)e  kept  regular  by  means  of  a  lenitive  electuary,  and 
the  occiisional  use  of  emollient  enemata.  If  much  pain  or  irritation  should 
be  occasioned  by  their  presence,  opium  should  be  administered  internally  or 
in  the  form  of  suppositories.  Though  a  simple  stricture  of  the  rectum  may 
be  much  relieved  by  the  use  of  bougies,  it  is  seldom,  I  think,  cured  by  this 
means ;  there  being  a  great  tendency  in  it  to  contract  so  soon  as  the  treat- 
ment is  discontinued. 


Fip.  sOtl.— lU'cttiii 
DilAtor. 
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Dilatation  may  sometimes  be  very  conveniently  effected  by  the  use  of  Todd's 
dilator  (Fig.  806).  This  is  introduced  closed,  covered  with  a  thin  ^Tilcanized 
india-rubber  sheath,  so  as  to  avoid  nipping  the  mucous  membrane.  It  is 
then  expanded  to  the  required  extent  by  pressing  on  a  trigger  in  the  handle. 

If  complete  obstruction  occur,  purgatives  must  on  no  account  be  given.  An 
endeavour  should  be  made  to  relieve  the  patient  by  the  use  of  enemata  of 
olive-oil,  and  the  strength  should  be  supported  by  a  diet  that  is  nourishing, 
at  the  same  time  that  it  leaves  little  or  no  solid  residue.  Opium  in  small 
doses  frequently  given  will  relieve  the  pain  and  prevent  sickness  ;  under  this 
treatment  the  bowels  'may  eventually  act  after  a  considerable  lapse  of  time. 
In  a  case  to  which  reference  has  already  been  made,  the  obstruction  gave 
way  after  it  had  lasted  for  about  five  weeks,  some  hardened  faeces  with  bloody 
mucus  being  discharged  and  speedily  followed  by  abundant  faeculent  motions. 
Should  the  obstruction,  however,  continue,  and  the  patient  consec|ncntly  be 
in  imminent  danger  of  death  from  this  cause,  the  intestine  should  be  opened, 
if  possible,  by  Amussat's  operation,  performed  in  the  way  already  descril^ed 
(p.  846,  Vol.  II.).  This  may  require  to  be  done  either  on  the  right  or  the 
left  side,  according  to  the  seat  of  the  stricture.  In  the  great  majority  of 
instances,  this  will  be  situated  below  the  descending  colon,  so  that  relief  may 
be  given  by  opening  this  intestine  in  the  left  loin;  but  if  it  be  impossible  or 
even  very  difficult  to  determine  the  precise  seat  of  the  obstimction,  the  operation 
may  as  readily  be  performed  in  the  right  lumbar  region.  In  those  rare  ca?e> 
in  which  the  stricture  is  seated  in  the  tranverse  colon,  there  would  probably  lx» 
considerable  distension  of  the  right  loin,  without  any  corresponding  enlarfre- 
ment  of  the  left ;  in  these  circumstances,  the  proper  plan  would  be  to  open  the 
ascending  colon. 

Ssrpliilitic  Strictiire  of  the  Bectum  is  met  with  usually  within  easy 
reach  of  the  finger,  and  chiefly  in  young  women  under  thirty,  rarely  in  men. 
The  pathological  changes  to  which  it  is  due  have  been  already  described  in 
the  Chapter  on  Syphilis,  Vol.  I.,  p.  1114.  The  fact  that  this  disease  is  almost 
exclusively  met  with  in  women  has  led  to  the  idea  that  it  may  be  due  to 
direct  infection  of  the  bowel  or  by  extension  of  disease  from  the  vagina,  hnt 
there  is  no  evidence  to  support  this  view.  It  is  always  a  tertiary  affection, 
and  is  seldom  associated  with  any  disease  of  the  vagina.  It  is  almost 
exclusively  met  with  amongst  the  poorer  classes,  and  in  hospital  practice. 
To  the  finger  introduced  into  the  l)Owel  it  feels  as  if  there  were  an  irregular 
thickened  cicatricial  constriction  of  the  mucous  membrane.  This  may  be 
limited  to  the  lower  part  of  the  bowel,  but  frequently  extends  beyond  the 
reach  of  the  finger.  The  examination  causes  the  patient  the  most  inten«> 
pain,  as  the  disease  is  often  associated  with  ulceration  in  the  const  net  ^1 
region.  Sometimes  under  proper  treatment  the  ulcers  may  be  made  to  heal,  and 
then  the  dense  irregular  cicatricial  bands  alone  will  be  felt.  There  are  usually 
evidences  of  constitutional  syphilis.  I  have  seen  these  syphilitic  nloerati'n'j 
extend  into  the  vagina,  so  as  to  establish  a  recto-vaginal  fistula.  In  ow 
case  under  my  care  death  resulted  from  perforation  of  the  up}x?r  part  of  tin* 
rectum  into  the  peritoneum.  The  motions  are  usually  passed  with  much 
pain,  and  are  mixed  with  blood  and  pus.  The  general  health  is  at  first  pxA 
but  gradually  gives  way  under  the  pain  and  the  exhaustion  from  loss  of  hh*"^^ 
and  discharge. 

The  Treatme7ii.^ThQ  patient  must  be  put  under  the  usual  wmstitnlinnal 
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treatment  for  syphilis.  If  ulceration  is  still  present  the  best  treatment  consists 
in  passing  bougies  of  cocoa-nut.  butter,  each  containing  about  four  to  five 
grains  of  iodoform,  into  the  rectum  once  a  day.  If  this  doerf  not  succeed, 
similar  bougies,  containing  a  small  quantity  of  bichloride  of  mercury,  not 
exceeding  yV  ^^  *  grain,  may  be  used  instead.  In  many  cases  nothing 
succeeds  so  long  as  the  diseased  surface  is  irritated  by  the  passage  of  fseces, 
and  then  colotomy  must  be  performed;  as  the  only  means  of  giving 
relief.  Should  the  ulcers  heal  without  necessitating  colotomy  the  cicatricial 
contraction  resulting  from  them  may  be  treated  in  the  same  way  as  a  simple 
stricture.  The  extent  of  the  disease  usually,  however,  makes  this  form  of 
stricture  extremely  intractable. 

Cancer  of  the  Sectnm — Malignant  Stricture. — The  form  of  cancer 
met  with  in  the  rectum  is  almost  invariably  the  Columnar  Epithelioma,  or  as 
it  is  often  called  Adenoid  Cancer.  Its  structure  has  been  fully  described  in 
the  Chapter  on  Tumours  (Vol.  I.,  p.  1033).  In  the  rectum  it  varies  some- 
what in  structure  in  different  cases.  In  some  the  epithelial  structure  is  very 
abundant,  the  growth  resembling  a  closely  packed  mass  of  tubes  resembling 
enlarged  crypta  of  Luberkuhn,  between  which  lie  the  vessels,  supported  by  a 
delicate  connective  tissue  closely  infiltrated  with  small  round  cells.  In  others 
the  glandular  element  is  much  less  developed,  the  fibrous  stroma  being  more 
fully  developed,  and  showing  in  some  cases  a  tendency  to  contract  like  that  of 
a  scirrhus.  All  degrees  may  be  met  with  between  these  two  extremes.  The 
clinical  features  vary  with  the  structure.  The  softer  varieties  grow  more 
rapidly,  implicate  surrounding  structures  more  widely,  and  tend  to  infect 
the  lymphatic  glands  and  internal  organs,  but  lead  to  a  less  complete 
stricture  of  the  gut.  The  firmer  varieties  grow  slowly  and  often  exist  a 
long  time  without  giving  rise  to  secondary  growths,  while  from  their  tendency 
to  contract  they  cause  great  narrowing  of  the  gut.  The  softer  forms  usually 
appear  as  flat  cauliflower  growths  springing  from  the  inner  surface  of  the  gut, 
and  tending  in  most  cases  to  spread  circularly  round  it.  They  are  usually 
extremely  painful,  and  bleed  readily  when  examined.  They  slough  early,  and 
cause  extensive  destruction  of  the  bowel.  The  firmer  varieties  form  hard, 
nodulated  growths  projecting  into  the  gut,  narro^ving  its  calibre  greatly. 
They  ulcerate  slowly  and  bleed  less  readily. 

Tnie  scirrhus,  that  is  to  say,  glandular  epithelial  cancer  with  firm  fibrous 
stroma,  is  said  to  have  been  met  with  in  the  rectum.  If  such  be  the  case  it 
is  certainly  very  rare. 

Colloid  cancer  also,  arising  apparently  from  colloid  degeneration  of  a 
columnar  epithelioma,  has  lx.*en  met  with,  but  is  exceedingly  rare. 

The  tumours  described  as  Encephaloid  have  probably  been  soft  malignant 
sarcomata  commencing  near  the  gut  or  in  its  coats,  but  these  cases  are  so  rare 
that  it  is  impossible,  at  present,  to  speak  with  certainty  as  to  their  structure. 

Most  usually  cancerous  disease  is  seated  from  three  to  five  inches  above  the 
anus,  and  may  implicate  a  considerable  portion  of  the  bowel,  extending  upwards 
rather  than  downwards,  giving  rising  to  considerable  induration  and  contraction, 
and  attended,  at  least  in  some  cases,  by  complete  occlusion  of  the  interior  of 
the  gut 

Syynptoms. — Cancer  of  the  rectnm  is  met  with  chiefly  in  middle  life,  but 
sometimes  does  not  occur  uutil  advanced  age.  Both  sexes  are  e<juully  liable 
to  it ;  if  anything,  it  is  more  frequent  in  women  than  in  men. 
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It  is  very  insidious  in  most  cases  in  its  early  maiiifestationB.  A  senee  »f 
nneaainees,  a  tendency  to  diarrhoea,  a  slight  discliarge  of  blood  or  mQcuE.s 
feeling  as  if  the  patient  had  piles,  are  usually  the  only  early  evidenca  of 
the  development  of  this  distressing  disease.  After  a  time,  the  rectal  pain 
becomes  very  severe.  There  ia  now  u  constant  feeling  of  pain  and  weight  in 
the  gat,  with  a  sensation  as  if  the  bowels  had  not  been  completely  reheTed. 
together  with  the  discharge  of  mucus,  blood,  or  pQB,  and  some  flatteninf  uf 
the  fCECee.  On  espioring  the  parts  with  the  finger,  the  lower  portion  o!  tk 
rectum  will  usually  be  found  unaltered,  whilst  the  tip  of  the  finger  ifiU 
come  Into  contact  with  the  contracted,  hardened,  ulcerated,  and  m^ 
mass ;  at  one  part  of  which  an  opening  will  be  found  leading  into 
an  irregular  cavity  that  passes  up  throngh  the  cancerous  mass  to  tie 
healthy  gut  above.  The  patient  experiences  most  intense  snffering  dnrin^ 
deftecation,  in  conseqnencc  of  the  passage  of  feeces  over  the  raw  and  olcerutd 
surface.  This  pain  is  not  confined  merely  to  the  diseased  part,  where  the  b»- 
sation  is  of  a  hot  and  burning  character,  but  nsnally  radiates  ronnd  the  loiot 
and  down  the  thighs,  and  is  so  severe  that  the  patient  looks  forward  to  esrfi 
action  of  the  bowels  with  the  greatest  dread,  and  restrains  it  as  long  » 
possible.  The  whole  nervous  system  at  last  participates  in  this  continnallr 
recurring  suffering ;  the  countenance  becomes  anxious ;  the  spirits  are  dc- 


(■'Ig.  so;.— iHiiwriif  tiiiwr  Purtuf  Hretuin.    At  >;  iirifumUon  IcaUng to fttil  PCTitoolta 
t<»k  j.lticc-.  diiriiiHwtiiilnlamtLi.n  "f  an  Ennua. 

pressed  ;  sleep  and  digestion  are  desti-oyed.  The  patient's  condition  is  indeod 
truly  miserable,  between  the  dread  of  excessive  suffering  when  the  bowels  bm. 
on  the  one  hand,  and  the  fear  of  impending  ohstniction  on  the  other.  In 
many  instances  he  is  worn  out  by  this  suffering,  occasionally  combined  ^ili 
the  constitutional  cachexy  induced  by  the  contamination  of  the  system  and 
the  development  of  secondarj-  \isceral  growths.  Not  imfrcquently  the  miecir 
is  much  increased  by  the  formation  of  fistulous  openings  in  the  neighbour- 
hood of  the  bowel,  and  communications  between  it  and  neighbouring  parts, 
such  as  the  vagina,  bladder,  or  urethra,  with  cancerous  implication  of  them. 
Flatus  as  well  as  feeces  thus  get  entrance  into  the  bladder  and  va^Dn: 
the  flatus  passing  out  with  a  rush,  the  fseces  sometimes  obetructmg  Uk 
urethra,  and  often  verj'  seriously  irritating  the  bladder,  producing  Btcanguryand 
great  pain. 

Death  may  put  an  end  to  the  patient's  sufferings  ia  several  ways :  be 
exhaustiou  from  pain  and  continuous  dischai'ge,  together  with  constitutional 
cache.xy ;  by  perforation  of  the  cancerous  mass,  which,  ulcenUing  throogh »' 
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some  point,  opcnB  into  the  peritoneal  cavity,  and,  by  haemorrhage,  internal  or 
into  the  gut,  inducing  fatal  collapse,  rapidly  destroys  life  ;  and  in  other  in- 
stances, though  more  rarely,  by  fascal  obstruction,  as  in  the  case  of  simple 
stricture.  The  reason  why  intestinal  obstruction  is  not  more  common  than  it 
is  in  cancer  of  the  rectum  is,  that  in  many  cases  the  diseased  mass  ulcerates 
and  necroses  more  rapidly  than  it  grows  into  the  bowel,  and  thus  an  irregular 
chasm  is  left  in  its  centre,  through  which  the  faeces  pass. 

Treatment — ^This  must  necessarily  in  a  large  proportion  of  cases  be  merely 
palliatiye.  The  bowels  must  be  relieved  by  occasional  doses  of  castor-oil  or 
by  emollient  enemata.  The  patient's  sufferings  may  in  many  cases  be  much 
relieved  by  limiting  him  to  a  diet  composed  solely  of  material  not  likely  to 
leave  any  solid  residue,  such  as  carefully  prepared  and  strained  arrowroot  and 
meat-broths  of  various  kinds,  to  which  a  little  brandy  or  wine  may  be  added. 
If  the  patient  at  the  same  time  be  kept  warm  in  bed  in  the  recumbent  position 
so  as  to  economise  force  as  much  as  possible,  he  may  maintain  his  strength 
&irly  well  on  a  comparatively  small  quantity  of  food.  Small  doses  of  opium 
may  be  given  to  relieve  pain.  On  this  diet  one  action  of  the  bowels  about 
every  three  weeks  will  be  quite  sufficient.  It  will  usually  occur  spontaneously 
without  the  necessity  of  administering  a  purgative.  If  there  is  much  pain, 
hypodermic  injections  of  morphia,  ofteu  to  a  large  amount,  ai'e  required  to  lessen 
the  patient's  distress. 

As  further  palliative  treatment  Cohtomy  may  be  required.  This  operation 
is  performed  for  one  of  three  reasons  : — 1 .  To  relieve  the  intense  agony  resulting 
from  the  passage  of  faeces  over  the  ulcerated  cancerous  mass  ;  2.  To  relieve 
the  suffering  and  great  discomfort  occasioned  by  the  faeces  passing  into  the 
bladder  or  vagina  ;  3.  For  the  relief  of  more  or  less  complete  obstruction, 
giving  rise  to  distension  of  the  abdomen,  with  retained  faeces.  Colotomy 
as  a  palliative  has  proved  most  successful  in  affording  the  desired  relief; 
by  its  means  life  may  be  prolonged  as  well  as  rendered  more  enduiable. 
Attempted  dilatation  by  means  of  bougies,  the  application  of  caustics,  or 
crushing  the  tumour  by  means  of  the  finger-forceps,  as  recommended  by 
Amussat,  are  worse  than  useless.  They  cause  great  pain  and  irritation,  hasten 
ulceration,  and  aggravate  the  disease. 

Excision  of  ihe  Tumour.  Partial  excimn  of  the  Rectum  or  Proctotomy  is  an 
o])eration  which  has  lately  been  revived  with  considerable  success.  R^mier, 
Vidal,  and  others  attempted  the  removal  of  the  tumours  when  situated  near 
the  anus  by  ligaturing  its  base  and  allowing  it  to  slough  away.  The  only 
advantage  in  such  a  proceeding  is  the  absence  of  haemorrhage,  but  this  is 
more  than  counterbalanced  by  the  dangers  arising  from  the  presence  of  the 
sloughing  mass,  by  the  uncertainty  of  perfect  removal,  and  by  the  pain 
it  gives  rise  to. 

Removal  of  the  disease  by  excision  of  a  portion  of  the  rectum  was  first 
performed,  according  to  Velpeau,  by  Faget  in  1739.  He  took  a\¥ay  an  inch 
and  a  half  of  the  circumference  of  the  gut  and  cured  his  patient.  The 
operation  was  revived  in  182C  by  Lisfranc,  who  removed  portions  of  the  rectum 
in  nine  cases,  with  five  recoveries.  The  operation,  however,  fell  again  into 
discredit.  In  1854,  Chassaignac  introduced  the  ^raseur,  and  applied  it  to 
removal  of  rectal  growths.  Since  then  Nussbaum  and  Volkmann  in  Germany, 
Jordan,  AUingham,  Holmes  and  others  in  this  country,  have  done  much  to  re- 
vive the  operation];  and  in  1880,  Harrison  C'ripps  published  an  interesting  work 
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which  has  added  much  to  our  knowledge  of  the  subject.  The  cases  adapted 
to  removal  are  not  numerous,  according  to  Ciipps,  forming  about  one  in  five 
of  thosethat  come  under  observation.  The  conditions  which  render  the  opera- 
tion justifiable  are  the  following  : — The  patient  must  not  be  too  old,  and  most 
be  in  fair  health ;  the  growth  must  be  so  situated  that  the  finger  can  be 
passed  fairly  beyond  it,  and  it  must  be  freely  movable,  not  having  implicated 
surrounding  parts.  The  most  favourable  cases  are  those  limited  to  one  side, 
especially  the  posterior.  It  is  an  important  question  how  far  the  dissection 
can  be  carried  upwards  without  wounding  the  peritoneum.  Grippe,  who  has 
carefully  investigated  this  point,  states  that  in  the  male  the  distance  from  the 
recto-vesical  pouch  to  the  anus  is  two  and  a  half  inches  when  the  bkidder  is 
empty,  and  an  additional  inch  when  it  is  distended.  In  the  female  the 
distance  from  the  recto-uterine  pouch  to  the  anus  is  somewhat  greater. 

The  removal  of  a  malignant  growth  from  the  rectum  is  accomplislied  as 
follows  : — If  it  be  very  small,  and  situated  very  low  down,  it  may  be  possible 
to  bring  it  into  view  by  forcible  dilatation  of  the  anna  This  is  done  by 
inserting  the  two  first  fingers  of  each  hand  into  the  anus  and  forcibly  dragging 
it  open.  After  this  the  anus  will  usually  be  sufficiently  relaxed  to  allow  of 
the  affected  portion  of  the  gut  being  seized  and  drawn  out  to  such  an  extent 
as  to  allow  of  the  free  removal  of  the  growth  by  the  ^craseur,  scissors,  or 
Paquelin's  cautery.    Cases  in  which  this  is  practicable  are,  however,  very  rare. 

The  removal  of  a  portion  of  the  bowel,  including  the  whole  circumference 
or  a  considerable  part  of  one  side,  can  be  safely  performed  only  when  thi* 
anus  has  been  enlarged  by  incision,  as  suggested  by  Denouvilliers.  The 
operation  is  thus  performed.  The  rectum  ha^ing  been  thoroughly  cleansed 
with  an  enema  immediately  before  the  operation,  the  patient  is  placed  in  the 
lithotomy  position,  and  a  curved  sharp  i)oiuted  bistoury,  guarded  by  the  left 
fore-finger,  is  passed  in  at  the  anus,  the  handle  is  then  raised  so  that  the  point 
is  made  to  pierce  the  gut  and  apjiear  superficially  close  to  the  tip  of  the 
coccyx  exactly  in  the  middle  line;  the  parts  between  the  coccyx  and  ann» 
are  then  divided  by  a  single  cut.  If  more  room  be  required  during  this 
operation  it  may  be  obtained  by  removing  the  coccyx.  The  bleeding  must 
now  be  arrested,  and  a  stout  ligature  may  be  passed  through  on  either  side, 
by  which  the  two  edges  of  the  wound  may  Ihj  held  widely  apart.  An 
incision  is  then  carried  from  the  margin  of  the  wound  on  one  side 
in  a  curved  direction  round  the  anus  to  a  corresponding  point  on  the 
other  side.  If  the  anus  itself  is  healthy  this  may  be  made  at  the  junction 
of  the  mucous  membrane  and  skin.  The  gut  cim  now  be  separated  pi«- 
teriorly  without  any  difficulty  by  means  of  the  finger,  aided  by  the  scissors, 
at  the  attachment  of  the  levator  ani.  When  the  sides  are  separated  the 
gut  must  be  drawn  backwards  and  separated  by  careful  dissection  fit>m  the 
vagina  in  the  female,  or  urethra  and  prostate  in  the  male.  To  avoid  any 
risk  of  wounding  the  urethra  a  large  silver  catheter  should  be  passed  at 
this  stage  of  the  operation,  which  will  be  clearly  felt  from  the  wound. 
The  gut  having  been  now  separated  it  may  be  cut  away  by  means  of  the 
ecraseur,  scissors,  or  Paqueliu's  cautery.  The  ^raseur  has  the  advantage 
of  preventing  haemorrhage,  which  in  so  deep  a  wound  might  be  diffi<*alt 
to  arrest.  Puquelin's  cautery  has  the  disadvantage  of  hardening  the  edges 
of  the  wound  so  that  it  is  difficult  to  ascertain  if  they  are  free  fn>m 
disease.    During  the  ojieration  haemorrhage  miLst  be  arrested,  partly  by  the 
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pressure  of  sponges  and  partly  by  the  use  of  forci-pressure  forceps.  The 
haemorrhage  can  in  this  way  be  easily  kept  under  control,  and  seldom 
causes  any  great  trouble.  After  the  operation  it  is  useless  to  try  to  bring 
the  mucous  membrane  down  to  the  anus.  As  Cripps  points  out,  the 
stitches  always  give  way  and  nothing  is  gained.  The  wound  should  be 
thoroughly  sponged  out  with  some  antiseptic  solution,  chloride  of  zinc, 
(gr.  40  to  3j.J,  being  far  the  most  efficient.  It  may  then  be  sprinkled  with 
iodoform.  In  most  cases  it  is  better  to  leave  the  whole  incision  to  close 
by  granulation,  as  free  drainage  is  then  cei*tain  to  be  obtained.  Yolkmann 
recommends  closing  the  anterior  pait  and  inserting  a  large  drainage-tube 
behind,  but  there  seems  little  advantage  in  so  doing.  The  after-treatment 
consists  in  well  syringing  the  wound  once  or  twice  a  day  with  some  anti- 
septic solution  and  the  application  of  a  little  iodoform.  The  bowels  must 
be  prevented  from  acting  for  ten  days  or  a  fortnight  by  proper  diet  and  the 
administration  of  opium.  Healing  takes  place  slowly,  and  the  mucous  mem- 
brane becomes  drawn  down  considerably  towards  the  skin.  A  strictured  anus 
almost  necessarily  results  if  the  whole  circumference  of  the  bowel  have  been 
removed,  but  this  may  usually  be  kept  sufficiently  patent  by  the  constant  use 
of  bougies.  Incontinence  of  fteces  is  more  rare.  Cripps  states  that  it  occurred 
in  seven  cases  out  of  tliirty-six,  and  in  six  more  it  occurred  slightly  when  the 
motions  were  liquid. 

Removal  of  a  part  of  the  circumference  is  a  much  more  successful  operation. 
It  is  performed  in  the  same  way  as  that  just  described,  but  the  healthy 
mucous  membrane  and  the  corresponding  part  of  the  anus  must  be  preserved 
uninjured,  a  longitudinal  incigion  with  scissors  being  carried  up  the  bowel  on 
each  side  of  the  morbid  growth.  It  is  seldom  followed  either  by  incontinence 
or  serious  stricture  of  the  bowel. 

Wound  of  the  peritoneum  is  a  most  serious  but  not  necessarily  fatal 
accident.  If  the  opening  be  small  and  within  reach  an  attempt  may  be  made 
to  close  it  by  sutures.  If  this  cannot  be  done,  according  to  Bardenhener  the 
patient  is  given  the  best  chance  of  life  by  the  introduction  of  a  full-sized 
drainage  tube  into  the  peritoneal  pouch  from  the  rectum. 

The  mortality  from  the  operation  is  considei-ablc  as  judged  by  statistics. 
C  Kelsey  of  New  York  collected  140  cases,  and  states  that  in  22  of  these 
rapid  death  followed  ;  in  10  from  peritonitis,  in  4  from  pelvic  cellulitis,  and  in 
3  from  haemorrhage.  In  only  i)  had  a  permanent  cure  resulted.  There  seems 
no  doubt,  however,  that  in  well  selected  cases,  taken  early,  the  operation  holds 
out  a  fair  prospect  of  prolonged  relief  or  even  cure. 

Caiio0r  of  the  Anns. — The  anus  may  be  affected  by  extension  of  cancerous 
growths  from  the  rectum.  When  the  disease  is  primary  it  is  always  squamous 
epithelioma  (Fig.  404,  p.  1081,  Vol.  I.),  occurring  at  the  anus,  just  as  it  does  at 
other  muco-cutaneous  surfaces.  It  forms  a  nodular  projection,  often  resembling 
a  B^vollen  external  pile,  for  which  I  have  more  than  once  seen  it  mistaken. 
It  ulcerates  later  than  the  same  disease  in  other  situations,  the  mass  often 
reaching  the  size  of  a  pigeon's  egg  before  the  surface  gives  way.  If  limited 
in  extent  and  detected  in  good  time  it  may  Ix:  advantageously  excised  by  an 
operation  similar  to  that  for  removal  of  the  lower  part  of  the  rectum.  At 
a  more  advanced  period  such  a  practice  can  scarcely  be  adopted  with  any 
prospect  of  success,  in  consequence  of  the  imjwssibility  of  removing  the 
whole  of  the  structures  implicated. 
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8»rooiiiat&  of  tlia  Kectom  are  ven-  i-arcly  met  with.  Rolit&nBky  has 
described  a  nodular  form  of  spindle-celled  sarcoma.  I  have  seen  snch  growths 
forming  large  andjsomewhat  pale  tnberoas  manses  projecting  into  the  interior 
of  the  gat  and  even  protrnding  through  the  anus,  giving  rise  to  the  saints 
train  of  local  STmptoms  as  characterize  cancer  of  the  gut,  but  with  less  pain. 
In  such  cases  as  these  the  disease  may,  if  limited  or  pedunculated,  be  remored 
by  the  fcraaenr.  By  means  of  this  instrument  I  have  removed  from  the 
inside  of  the  gut  a  tumour  of  this  kind  nearly  as  large  as  the  fist.  Recmrencc 
may  of  conise  be  expected,  but  the  patient  will  get  relief  for  a  time. 

Fapillomftta. — Large  papillomata,  the  papillffi  of  which  branch  repeatedly 
and  are  covered  by  colnmnar  epithelium,  are  occasionally  met  with  in  the 
rectum.  They  closely  resemble  cancer,  but  are  recognized  by  their  slow 
growth  and  by  their  being  pedunculated.  They  cause  haemorrhage  and  some 
obstruction  of  the  bowel.  They  can  be  readily  removed  by  the  ^craseur  or  by 
ligature,  and  seldom  return. 

Polypi  are  by  no  means  uncommon  in  chQdrcn,  and  should  always  be  looked 
for  when  a  child  passes  blood  from  the  bowel,  and  snfFere  from  prolonged  inita- 
tton,  perhaps  associated  with  proIa{)ee  of  the  rectum.  They  are  sometimes 
tibrons  in  structure,  smooth  on   the  surface,  and  covered  with  colnmnar 
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epithelinm.  In  other  cases  they  are  lubulated  (Fig.  808)  or  papillan*.  and  may 
contain  cysts  lined  with  columnar  epithelium  (Fig.  809).  They  are  easil; 
removed  by  the  application  of  a  ligature,  or  by  twisting  the  neck  if  it  be  long. 
In  adults  similar  growths  are  less  commonly  met  with.  They  are  moeL 
common  near  the  anus,  and  in  some  cases  arc  found  associated  with  a 
small  intractable  ulcer  at  the  point  at  which  the  free  end  tonthcs  the  gat. 
Thej  are  beat  removed  by  ligature  of  the  neck,  after  which  the  body  may  be 
cut  away. 


Fistnloiu  op«niiiffB  occasionally  occur  between  the  rectum  and  the  bladder 
in  men  ;  or  between  the  gut  and  the  vagina  in  women. 

B«oto-Vosi(wl  Fivtnl*  are  not  of  common  occurrence,  and  usually  n^ult 
either  from  organic  disease  of  a  cancerous  character,  establishing  a  commnnin- 
tion  between  the  rectum  and  the  bladder  ;  or  from  a.  wound  of  the  gnt  during 
the  operation  of  lithotomy.  In  rare  cases  they  may  arise  from  tnbereiilu' 
sheccssea  in  the  vesicnise  scminalea  or  prostate,  cfltablishing  an  opening  intv 
the  rcctnm  and  bladder  simnltaneously.  In  these  cases  the  urine  escapes  /</*' 
anion  ingrcater  or  less  quantity,  occasioning  constant  irritation  or  excoriatii-tr. 
with  a  sort  of  liquid  dinrrh<ra  ;  nnd  the  wet  state  in  which  the  patient  is  ki  pi 
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by  the  dribbling  of  urine  gives  rise  to  aii  offensive  ammoniacal  odour  about 
him.  If  the  communication  between  the  rectum  and  bladder  be  cancerous, 
fasculent  matter  and  flatus  pass  through  the  opening,  and  escape  from 
time  to  time  by  the  urethra  ;  perha^is  even  more  abundantly  than  the  urine 
does  per  anum.  There  is  this  difference  then  between  the  traumatic  and 
cancerous  fistulas,  viz.,  that  when  traumatic  the  chief  escape  is  from  the 
bladder  into  the  rectum  ;  when  cancerous,  of  the  contents  of  the  rectum  into 
the  bladder.  It  is  remarkable  how  little  irritation  is  often  set  up  by  this 
admixture  of  fasces  with  urine  in  the  bladder.  The  fistulous  aperture  in  the 
rectum,  if  traumatic,  can  readily  be  detected  by  passing  the  finger  into  the 
gut,  or  examining  its  interior  with  the  speculum  ani ;  when  cancerouB  it  is  too 
high  up  for  this. 

TreaimmL — If  the  fistula  be  cancerous,  nothing  can  be  done  in  the  way  of 
treatment  beyond  keeping  the  parts  clean,  or  diverting  the  fajces  by  colotomy ; 
but  if  it  be  tiBumatic  in  its  origin,  of  small  size,  and  more  especially  if  it  be 
recent,  its  closure  may  not  unfrequently  be  accomplished  by  touching  it  with 
nitrate  of  silver,  or  the  thermo-cautery  through  a  speculum  ani.  If,  how- 
ever, the  fistula  be  of  old  standing,  and  the  aperture  large,  cauterization 
will  not  succeed  ;  and  the  only  mode  of  treatment  that  can  be  adopted  will  be 
to  introduce  a  grooved  staff  into  the  bladder,  and  cut  through  the  sphincter 
upon  this,  thus  laying  the  parts  into  one,  and  converting  the  anal  into  a 
perineal  fistula.  By  draining  the  bladder,  granulations  will  spring  up,  and 
deep  union  be  accomplished.  In  cancerous  recto-vesical  fistula  of  a  painful 
(character,  colotomy  may  be  had  recourse  to  with  every  prospect  of  mitigating 
the  patient's  sufferings  (Vol.  II.  p.  840),  and  of  thus  prolonging  life. 

Sntero-Vaginal  Fistula. — It  has  happened  that  a  comnmnication  has 
been  set  up  between  the  small  intestine  and  the  vagina,  an  artificial  anus  in 
feet  forming  in  this  cavity.  These  cases,  however,  are  very  rare,  and  may 
indeed  be  looked  upon  as  incurable.  Roux  and  Caaamayor  endeavoured  to 
establish,  by  a  deep  and  diflBcult  dissection,  a  communication  between  the 
small  and  large  intestine ;  but  the  operation,  as  might  have  l)een  expected, 
proved  fatal. 

B^oto-Vaginal  Fistiil«  may  arise  from  two  aiuses  :  Ist,  sloughing  of  the 
posterior  waU  of  the  vagina,  in  consequence  of  undue  pressure  exenn'sed  upon 
it  during  parturition;  and  2nd,  its  perforation  by  syphilitic  ulceration. 
They  may  be  ranged  in  two  classes  :  those  consisting  of  a  button-hole  opening 
(and  these  are  often  syjMitic),  and  those  complicated  with  more  or  less 
extensive  laceration  of  the  perinaum.  The  size  of  these  fistulous  openings, 
when  uncomplicated  with  rupture  of  the  perinaeum,  varies  greatly  ;  in  some 
cases  there  is  merely  a  small  perforation,  in  others  there  may  be  loss  of  the 
greater  portion  of  the  posterior  wall  of  the  vagina.  Whatever  their  size,  they 
are  necessarily  sources  of  very  great  discomfort  and  annoyance,  both  physical 
and  mental,  to  the  patient.  The  recognition  of  the  disease  is  of  course  at  once 
made  ;  the  escape  of  the  faeces  and  fiatus  into  the  vagina  being  obvious,  and 
digital  or  ocular  examination  by  means  of  the  duck-bill  speculum  at  once 
detecting  the  seat  and  extent  of  the  aperture.  As  there  is  just  the  possibility 
of  a  communication  existing  between  the  vagina  and  the  small  intestine,  it 
may  be  useful  to  bear  in  mind  that,  in  this  case,  the  matter  that  escapes 
has  been  found  to  be  yellower  and  less  stercoraceous  than  whoii  the  rectum 
is  opened. 
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The  Treatment  of  the  non-syphilitic  fistula  will  vary  according  as  the  fistala 
is  simple^  or  complicated  with  lacerated  perinaeum. 

Simple  uncomplicated  Recto-Vaginal  Fistula,  if  it  be  small  and  recent,  may 
occasionally  be  closed  by  attention  to  cleanliness,  at  the  same  time  that  its 
edges  are  touched  with  the  nitrate  of  silver,  a  hot  iron  wire,  or  the  pktinmn 
loop.  If  it  be  very  large,  the  greater  part  of  the  posterior  part  of  the  vagina 
having  been  destroyed,  it  will  probably  be  incurable ;  but  even  here  the  patient 
should  not  be  left  to  her  fate,  and  some  operation  should  be  attempted  which 
may  lessen  its  size,  even  if  it  do  not  completely  close  it.  The  kind  of  fistula 
which  is  here  met  with  usually  consists  of  a  circular  aperture,  that  readily 
admits  the  point  of  the  finger,  situated  just  above  the  sphincter  ani.  The 
operation  for  the  closure  of  a  recto-vaginal  fistula  of  this  kind  consists,  after 
emptying  the  patient's  bowels  by  purgatives  and  an  enema,  and  the  bladder 
by  the  catheter,  in  introducing  a  duck-billed  speculum  into  the  vagina,  and 
freely  paring  the  edges  of  the  aperture.  As  the  fistula  is  always  low  down, 
this  is  readily  done  by  placing  the  patient  on  her  back,  and  tying  the  hands 
^nd  feet  together,  as  in  lithotomy.  The  vaginal  mucous  membrane  shoold  be 
dissected  off  towards  the  fistula.  The  next  point  is  to  bring  its  edges  into 
apposition,  in  a  direction  transverse  to  the  axis  of  the  vagina  ;  and  in  doing 
this,  the  recommendation  made  by  Copeland  and  Brown,  of  dividing  the 
sphincter  ani,  should  always  be  acted  on,  as  it  is  a  most  important  auxiliary  to 
the  success  of  the  operative  procedures  that  are  required ;  for,  as  there  is  always 
loss  of  substance  in  these  fistulte,  there  is  necessarily  a  tendency  to  tension  on 
their  sides  when  any  attempt  is  made  to  draw  them  together  ;  and  it  is  also 
of  importance  that  any  muscular  movement  about  the  parts  in  the  neighbonr- 
hood  of  the  fistute  should  be  arrested,  as  this  might  otherwise  break  down  nnion 
after  it  had  taken  place  between  the  edges.  The  sides  of  the  fistula  must  then 
be  dmwn  into  apposition  by  silver  sutures  introduced  by  means  of  the  hoUow 
needle.  I  have  always  found  that  these  sutures  are  most  easily  introdnoed 
if  passed /r^m  above  downwards — the  mucous  membrane  being  then  drawn  upon 
by  the  needle,  which  more  readily  transfixes  it  than  if  it  be  introduced  from 
below  upwards,  when  it  is  left  to  push  the  membrane  before  it.  The  wires  art 
thus  passed  across  the  fistula  and  out  through  the  vaginal  mucous  membrane, 
half  an  inch  beyond  the  freshened  surfaces,  care  being  taken  not  toincladethe 
rectal  mucous  membrane.  They  may  then  be  twisted,  or  brought  through  a 
leaden  plate  and  clamped  by  shot.  The  success  of  the  procedure  depends  not 
only  on  the  proper  completion  of  the  steps  of  the  operation,  but  greatly  on  the 
after-treatment.  This  should  consist  in  the  administration  of  opium,  to  piv- 
vent  the  bowels  from  acting  for  ten  or  twelve  days  ;  indeed,  until  firm  union 
has  taken  place  between  the  edges.  They  may  then  be  moved  by  means  of 
laxatives  imd  oleaginous  enemata  carefully  given.  During  the  treatment,  Uie 
parts  should  be  disturbed  as  little  as  possible,  the  patient  lying  on  her  side. 
The  water  should  be  drawn  off  by  a  catheter  twice  a  day.  The  parts  should 
be  well  syringed  twice  a  day  with  boracic  acid  lotion  or  a  solution  of  bon>- 
glyceride  or  some  other  simple  antiseptic.  The  patient  must  be  kept  upon 
a  very  moderate  diet,  and  the  stitches  may  be  left  in  for  eight  days,  when 
they  must  be  cut  out  and  carefully  removed.  Should  any  point  of  the 
fistula  not  be  closed,  the  application  of  the  nitrate  of  silver  may  induce  proper 
nnion  of  it. 

If,  as  veiy  commonly  happens,  the  Recto-Vaginal  Fistula  he  cmnplieated  with 
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a  Lacerated  Perinmnn,  the  operation  for  that  condition,  described  at  p.  871, 
Vol.  I.,  must  be  performed,  and  the  edges  of  the  fistula,  being  deeply  pared, 
brought  together  at  the  same  time.  Sometimes  in  these  cases  it  happens  that 
the  perinaeum  unites,  leaving  an  aperture  above  tliis  in  the  recto-vaginal 
septum  ;  if  this  aperture  be  but  small,  it  may  be  closed  by  its  edges  being 
touched  from  time  to  time  with  the  actual  cautery  ;  if  it  be  large,  so  as  to 
allow  the  introduction  of  the  finger,  I  believe  that  it  is  generally  useless  to 
attempt  to  close  this  aperture  by  itself ;  but  the  perinseum  should  again  be 
divided,  and  the  whole  operation  repeated. 

When  the  recto-vaginal  fistula  is  of  a  syphilitic  origin,  there  is  usually  some 
degree  of  stricture  of  the  rectum  associated  with  it,  and  an  extensively 
excoriated  and  diseased  state  of  the  vaginal  mucous  membrane.  In  these 
cases  the  sufferings  of  the  patient  are  often  very  great,  and  the  only  means  of 
relief  open  to  the  Surgeon  is  the  performance  of  colotomy. 

Sntero-veiical  I'lstnln. — X  fistulous  communication  may  be  established 
between  the  intestine  at  some  jwint  above  the  rectum  and  the  bladder.  The 
fistula  usually  forms  between  the  sigmoid  flexure  of  the  colon  and  the  upper 
and  left  lateral  part  of  the  bladder.  It  is  possible  that  the  small  intestine 
may  be  the  scat  of  this  fistula,  but  most  certainly  such  an  occurrence  is  rare. 

In  these  entero-vesical  fistulas  there  is  usually  a  long  antecedent  history 
pointing  to  cancer  of  the  intestinal  wall.  Some  obscure  hardness,  mth 
tenderness  or  occasional  shooting  pains,  is  then  met  with,  and  suddenly  the 
patient  observes  in  his  urine  some  dark  offensive  deposit,  which,  on  examina- 
tion, proves  to  be  faeculent  matter,  with  or  without  the  escape  of  flatus  by  the 
urethra.  In  other  cases,  after  more  than  usual  pain,  with  rigors  and  the  con- 
stitutional symptoms  indicative  of  suppuration,  the  mine  will  be  found  to 
be  loaded  with  pus  of  a  stinking  character.  In  a  few  days  faeces  will  appear 
in  it,  and  flatus  pass  through  the  urethra.  In  either  case,  adhesion  has 
formed  between  the  intestine  and  the  bladder.  Perforation  takes  place,  and 
the  intestinal  contents  escape  either  directly  into  the  bladder  or  through  the 
cavity  of  an  intervening  abscess.  The  bladder-irritation  is  usually  at  first 
but  trifling ;  but  after  a  time  cystitis  is  developed  and  phosphates  deposited. 

The  treatment  in  the  early  stages  should  consist  in  clearing  out  the  bowels 
with  castor-oil,  and  then  locking  them  up  for  10  or  14  days  with  opium,  so  as 
to  give  the  fistula  a  chance  of  closing.  Should  this  fail,  the  bladder  must  be 
washed  out  twice  daily,  and  if  the  patient's  sufferiugs  increase  so  as  to  render 
life  a  burden,colotomy — a  palliative  measure — may  be  resorted  to,  or  cystotomy 
may  be  done,  and  thus  a  wider  outlet  for  faeces,  urine,  and  flatus,  afforded 
through  the  perinaeum  than  the  uri'thra  permits. 

UlfOXB  AND   FISaUBS    OF   THX   ANUS. 

This  disease,  though  trivial  in  point  of  size  and  in  its  pathological  relations, 
is  of  great  practical  importance,  on  account  of  the  excessive  local  pain  and 
great  constitutional  irritation  to  which  a  patient  labonring  under  it  is  often 
subject.  Ulcer  and  fissure  commonly  exist  tf)gether  in  this  situation,  though  it 
by  no  means  nnfrequently  happens  that  the  two  conditions  occur  separately. 
The  ulcer  is  usually  of  small  size,  seldom  larger  than  a  silver  three-pence,  of  a 
<ircular  or  longitndinal  shape,  situated  between  the  folds  of  the  mucous  mem- 
brane in  the  upper  part  of  the  anus,  or  rather  the  lower  part  of  the  rectum, 
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just  above  the  ring  or  ledge  formed  by  the  sphincter^  and  is  usually  met  with 
towards  the  posterior  part  of  the  gut  on  one  side  of,  or  opposite  to,  the  point  of 
the  coccyx.  Occasionally  more  than  one  ulcer  exists  in  this  situation.  If  a 
fissure  accompany  the  ulcer,  it  commonly  leads  from  this  across  the  face  of 
the  sphincter  to  the  verge  of  the  anus  ;  but  in  many  cases  one  or  two  fissures, 
sometimes  even  three  or  four,  exist  without  any  ulcer.  The  fissures  are 
usually  slightly  indurated  and  cord-like,  extending  merely  through  the  mucous 
membrane,  scarcely,  if  at  all,  implicating  the  deeper  structures  ;  and  not  nn- 
frequently  their  external  termination  is  concealed  by  a  small  red  pfle  or  flap  of 
integument. 

The  existence  of  the  ulcer  may  usually  be  determined  by  exploring  the 
rectum  with  the  finger,  which,  if  practised  in  these  examinations,  will  detect  a 
small,  soft,  and  velvety  patch  at  the  diseased  spot ;  on  touching  this,  the  patient 
will  usually  complain  of  acute  and  burning  pain.  In  some  cases  the  ulcer  may 
be  brought  into  view  by  examining  the  rectum  with  the  speculum  ani,  here 
delineated  (Figs.  810  and  811).    The  fissure  may  always  readily  be  detected  by 


Fig.  810.— AuAl  Dilator. 


Fig.  8U.--r*iiCfuUini  Ani 


everting  the  mucous  membrane  of  the  anus,  and  by  lifting  up  or  turning  aside 
the  pile  that  covers  the  lower  end  of  the  crack.  During  this  examination,  it 
will  usually  be  found  that  the  sphincter  ani  is  in  a  more  or  less  spasmodically 
contracted  state,  admitting  the  finger  and  instrument  with  difficulty. 

Syn^ioms, — The  symptoms  of  ulcer  or  fissure  in  the  anus  are  very  character- 
istic. The  patient  complains  of  pain,  usually  of  a  severe  burning  character,  on 
the  passage  of  a  motion,  especially  if  a  hard  one  ;  it  commonly  occurs  at  the 
time  of  defsecation,  but  occasionally  commences  a  few  minutes  afterwards, 
and  continues  from  half-an-hour  to  several  hours.  This  pain  is  veiy  severe, 
and  peculiarly  wearing  and  burning ;  it  is  generally  most  felt  opposite  the 
sacro-Uiac  articulation,  but  not  unf re(|uently  radiates  round  the  pelvis  or  down 
the  thighs.  In  many  cases  it  produces  a  good  deal  of  continued  irritation 
about  the  genito-urinary  organs,  giving  rise  to  symptoms  of  spasmodic  strictun^ : 
a  frequent  desire  to  urinate,  tenderness  about  the  prostate,  and  seminal  emis- 
sions. The  pain  is  sometimes  so  severe  that  the  patient  avoids  defoKiation  as 
long  as  possible,  and  even  abstains  from  food  with  the  view  of  lessening  the 
necessity  for  the  fretiuency  of  this  act.    Very  commonly  in  women,  the  pains 
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produced  by  the  rectal  disease  simalate  those  occasioned  by  uterine  irritation  ; 
and  in  both  sexes  they  may  after  a  time  become  continuous,  and  be  attended 
by  a  good  deal  of  constant  uneasiness  in  sitting,  so  that  the  patient  is  obliged 
to  raise  the  hip  of  the  aflfectcd  side.  There  is  often  a  streak  of  pus  or  blood 
on  the  fsBces,  and  commonly  a  good  deal  of  mucous  exudation,  with  some 
tenesmus  on  defsecation  ;  but  in  some  instances  these  symptoms  are  altogether 
absent,  and  the  patient  never  suffers  any  local  inconvenience  except  from  the 
pain. 

The  constitutional  irritation  is  often  very  great,  the  nervous  system  gene- 
rally sympathizing  with  the  local  mischief.  The  (M)untenanoe  becomes  pale, 
anxious,  careworn,  and  the  patient's  expression  is  indicative  of  constant 
suffering. 

Causes. — This  affection  most  commonly  occurs  in  women,  es})ecially  in 
those  of  a  hysterical  temperament  and  weakly  constitution.  In  some 
cases  it  seems  to  have  arisen  from  injury  during  labour.  When  met  with 
in  men,  it  is  most  frequently  seen  in  debilitated  subjects,  and  appears  to 
be  the  result  of  a  broken  state  of  health.  In  persons  who  have  been  the 
subjects  of  the  chronic  dysentery  of  hot  climates,  I  have  several  times  noticed 
a  peculiar  form  of  patchy  ulceration  within  the  rectum,  of  an  extremely  irrit- 
able and  very  intractable  character.  I  have  in  several  instances  observed  it 
in  women  to  be  of  a  syphilitic  nature,  and  in  such  cases  it  is  situated  generally 
towards  the  side  or  the  anterior  part  of  the  anus. 

The  rectum  may  be  injured  by  blows  or  falls  upon  the  sacrum  or  coccyx. 
Fissure,  laceration  of  the  mucous  membrane,  rupture  of  the  muscular  fibres, 
or  even  detachment  of  the  whole  of  the  rectum  from  its  connections  with 
the  sacrum  and  coccyx,  may  ensue  from  these  injuries. 

Treatment, — Tlie  treatment  of  fissure  or  ulcer  of  the  anus,  when  the  disease 
is  met  with  in  the  early  stages,  may  sometimes  be  successfully  conducted  by 
the  application  of  nitrate  of  silver  to  the  fissure,  and  the  use  of  an  anodyne  or 
astringent  suppository.  I  have  found  a  very  excellent  and  useful  suppository 
in  this  and  many  other  painful  affections  of  the  anus  to  be  composed  of  2  grains 
of  extract  of  belladonna,  2  grains  of  the  acetate  of  lead,  and  4  of  tanm'n,  made 
up  to  a  proper  consistence  with  a  little  cocoa-butter.  This  maybe  introduced 
into  the  rectum  every  night  and  allowed  to  dissolve  there  ;  the  bowels  should 
at  the  same  time  be  kept  gently  open  with  castor-oil,  or  the  lenitive  electuary. 
In  those  cases  in  whic^h  the  disease  haH  been  of  some  standing  these  means  will 
not  suffice,  and  it  becomes  necessary  to  have  recourse  to  a  very  simple  operation 
to  effect  a  cure.  This  consistR  in  dividing  the  affected  mucous  membrane 
through  the  ulcer  or  fissure,  with  possibly  some  of  the  subjacent  fibres  of 
the  sphincter  muscle,  by  which  the  |)art  is  set  at  rest,  and  cicatrization  speedily 
takes  place.  The  relief  after  the  operation  is  usually  immediate ;  indeed,  after 
its  performance,  a  patient  who  has  been  suffering  severely  for  months  or  years, 
will  often  get  complete  and  almost  instantaneous  relief.  The  merit  of  intro- 
ducing this  plan  of  treatment  for  the  cure  of  ulcer  and  fissure  of  the  anus  into 
surgical  prac^tice  is  due  to  Sir  B.  Brodie.  Boyer  had  previously  recommended 
that  the  sphincter  should  be  cut  completely  across,  in  order  that  its  action 
might  be  paralysed  ;  but  Brodie  found  that  the  uk^er  could  be  made  to 
heal  as  readily  by  the  limited  incision  above  mentioned.  The  operation  is 
readily  done  by  intnxiucing  the  left  fore-finger  into  the  rectum,  guiding  along 
it  a  probe-pointed  bistoury,  and  then  cutting  downwanls  and  outwards,  carrying 
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the  knife  about  the  eighth  of  an  inch  in  depth.  No  dressing  is  required  after 
this  operation  ;  but,  if  the  incision  do  not  readily  heal,  it  should  be  touched 
from  the  bottom  with  the  nitrate  of  silver.  The  patient's  bowels  should 
be  well  opened  before  the  operation,  and  a  dose  of  castor-oil  may  be  given  on 
the  second  or  third  day  after  it.  During  the  process  of  cicatrization  it 
will  often  be  advantageous  to  give  iron,  and  to  put  the  patient  on  anonriBhing 
diet. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  associated  with 
fissure  or  ulcer  of  the  anus,  or  inflammatory  irritation  of  some  neighlx)nring 
organ  ;  but  occasionally  it  occurs  without  this  complication,  and  in  all  caaes  it 
may  be  connected  with  a  neuralgic  condition  of  the  port.  In  hjrsterical 
women,  this  neuralgia  and  spasm  are  especially  apt  to  occur  ;  though  it  is  not 
improbable  that,  in  many  of  the  so-called  cases  of  neuralgia  of  the  anus,  some 
positive  disease,  such  as  a  small  ulcer  or  fissure,  may  be  detected  on  close 
examination,  as  I  have  had  several  occasions  to  verify. 

The  Treatment  of  contraction  of  the  sphincter,  whether  associated  with 
neuralgia  or  not,  consists  in  the  employment  of  local  sedatives,  especially  the 
extract  of  belladonna,  gr.  j.  to  gr.  ij.  as  a  suppository  ;  the  bowels  being  kept 
relieved  by  enemata  and  confection  of  senna.  Should  these  means  fail,  the 
patient  must  be  anaesthetized,  and  the  sphincter  forcibly  dilated  with  the 
Surgeon's  fingers. 

Atony  of  the  Seetnm  is  common  in  middle  age,  iu  those  who  lead  seden- 
tary lives,  and  especially  in  women.  This  condition  is  the  consequence  of  and 
leads  to  habitual  constipation,  the  walls  of  the  rectum  becoming  expanded  and 
pouch-like.  It  may  occiision  the  retention  and  impaction  of  hardened  faeces. 
A  mass  of  clayey  consistence,  and  as  large  as  the  foetal  head,  forming  in  the 
rectum  and  interfering  seriously  with  defsecation,  becomes  a  source  not  only  of 
great  discomfort  but  of  serious  ill-health.  Like  all  retained  excreta,  it  slowly 
poisons  the  system,  giving  rise  to  foul  breath,  dirty  greyish  complexion,  and 
mental  depression. 

The  Treatment  of  atony  of  the  rectum  consists  in  scrupulous  care  in  empty- 
ing the  bowels  by  the  administration  of  cold  enemata.  If  impaction  of  faeces 
have  occurred,  this  is  to  be  remedied  only  by  putting  the  patient  under 
chloroform,  forcibly  dilating  the  sphincter  with  the  hand,  and  breaking  down 
the  hardened  mass  with  a  lithotomy  scoop  or  iron  spoon,  washiug  it  away  with 
enemata,  and  thus  clearing  out  the  bowel. 

ABBCXSB    AKD    FIBTULA. 

Abscess  not  unfrequently  occurs  iu  the  vicinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneous  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess  ;  or  it  may  K» 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  isohio-^wtal 
abcesses  that  are  of  most  practical  importance.  They  may  be  of  two  kinds — 
Aonte  and  Chronic. 

Acnte  Zeohio-reotal  Abscess. — This  forms  deeply  in  the  fi>ssa,  witli 
throbbing,  shooting,  and  stabbing  pains,  through  the  anus,  rectum,  and 
perinffium ;  on  examination,  a  hard  brawny  substance  may  be  felt  in  the 
areolar  tissue  by  the  side  of  the  gut,  either  by  examination  from  without,  or 
by  exploration  through  the  rectum.    It  sjK'edily  softens,  and  will,  unless  an 
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outlet  be  made  for  it,  burst  either  externally,  or  into  the  cavity  of  the  gut,  or 
both  ways.    (Vide  p.  927,  Vol.  I.). 

Chronic  Zsehio-rectal  Abscess,  occurs  insidiously  in  persons  of  cachectic, 
broken,  or  phthisical  constitutions.  AVithout  much  pain  or  local  incon-* 
venience,  a  collection  of  pus  forms,  which  is  usually  limited  to  one  side  of 
the  ischio-rectal  fossa,  but  in  other  cases  acquires  considerable  magnitude, 
denuding  the  gut  to  a  considerable  extent ;  in  fact,  almost  surrounding 
the  rectum,  and  then  spreading  widely  on  the  nates  or  hip,  presenting  all 
the  ordinary  characters  of  a  chronic  abscess.  This  kind  of  purulent  col- 
lection may  form  in  this  as  in  any  other  situation  in  the  body,  as  the  result  of 
congestion  or  of  some  local  irritation.  I  have  several  times  seen  it  follow 
kicks,  blows,  or  bruises  of  the  lower  part  of  the  l)ody,  or  as  a  consequence  of 
the  lowering  of  the  vitality  of  the  mass  of  areolo-adipose  tissue  on  the 
ischio-rcctal  fossa  by  weakly  persons  sitting  on  a  cold  stone,  or  standing  for  a 
long  time  on  the  ice  or  snow.  In  other  cases  the  mischief  appears  to  originate 
around  the  prostate,  and  an  abscess  forming  in  this  situation  may  find  its 
way  down  by  the  side  of  the  rectum.  Sir  B.  Brodie  attributed  these  abscesses, 
and  the  consequent  fistulae,  to  perforations  of  the  mucous  membrane  of  the 
gut ;  and  although  I  think  he  exaggerated  the  frequency  of  this  mode  of  pro- 
duction of  the  abscess,  yet  there  can  be  no  doubt  that,  in  some  instances  at 
least,  it  occurs  as  the  result  of  perforation  of  the  bowel ;  either  by  ulceration 
from  within,  by  the  formation  of  a  fissure,  or  by  some  foreign  body,  as  a  fish- 
lK)nc,  transfixing  it,  and  thus  inducing  inflammation  in  the  areolar  tissue 
outside  the  rectum. 

These  abscesses  are  most  common  in  young  adults — not  unfrequent  in 
middle  age,  but  rare  at  either  of  the  extremes  of  life.  I  have,  however,  seen 
several  cases  in  children — two  or  three  years  or  age — and  they  may  occur  and 
require  operation  in  septuagenarians. 

Treatment. — In  the  treatment  of  these  al^scesscs,  the  principal  point  is  to 
prevent  extensive  denudation  of  the  gut.  In  order  to  do  this  the  abscess  must 
l)e  oi)ened,  so  soon  as  the  formation  of  pus  can  be  ascertained  to  have  taken 
place,  by  making  a  free,  and,  if  necessary,  a  deep  incision  into  the  ischio-rectal 
space  by  the  side  of  the  l)owel.  Unless  this  be  done,  it  may  either  buret  into 
the  interior  of  the  gut,  or  spread  widely  upon  the  nates  and  then  give  way.  The 
pus  that  is  let  out  of  these  collections  is  always  extremely  offensive,  even  though 
not  mixed  with  any  ffcculent  matter  ;  the  near  neighbourhood  of  the  bowel 
appearing  to  determine  some  change  in  it  that  renders  its  smell  peculiarly 
stercoraceous.  After  the  evacuation  of  the  abscess  the  patient  feels  easy,  and 
thinks  that  all  is  well,  the  discharge  gradually  lessening  and  the  cavity 
contracting  ;  but  it  docs  not  close,  and  a  fistula  will  be  left,  which  continues 
to  exude  a  thin  watery  pus,  in  which  fteculent  matter,  jxirhaps,  accumulates 
from  time  to  time,  giving  rise  to  fresh  outbreaks  and  extensions  of  the  disease* 

▲nml  Abscess. — Besides  the  two  forms  of  abscess  just  described  as  occurring 
in  the  ischio-rectal  fossa,  another  is  commonly  met  with  to  which  the  term 
anal  aliscess  may  l>e  applied.  It  commences  in  the  submucous  tissue  of  the 
gut  immediately  above  the  anus.  Its  cause  is  not  always  evident.  It  may 
arise  from  suppuration  taking  place  beneath  an  inflamed  pile,  from  wound  of 
the  mucous  membrane  by  some  solid  body  such  as  a  fish-lxme  in  the  fajces,  or 
from  the  formation  of  a  caaeating  tubercular  nodule  in  the  submucous  tissue. 
Tlie  pus  thus  formed  burrows  downwards  between  the  mucous  and  muscular 
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coats  of  the  bowel  till  it  reaches  the  anus  ;  here  it  passes  out  beneath  the  skin 
and  forms  a  small  rounded  swelling  at  the  margin  of  the  anus.  If  unrelieved 
it  may  burrow  still  further  in  the  subcutaneous  tissue.  The  pus  in  this  case 
lies  superficial  to  the  sphincter.  These  abscesses  may  be  acute  or  chronic : 
when  chronic  they  are  frequently  tubercular,  advancing  slowly  and  containing 
thick  curdy  pus.  They  burst  usually  both  internally  and  externally,  and  are 
perhaps  the  most  common  cause  of  the  ordinary  fistula  in  ano.  By  early 
opening  and  dressing  with  wet  boracic  acid  lint  and  frequent  bathing  with  a 
concentrated  solution  of  boracic  acid  they  can  sometimes  be  got  to  heal  withont 
leaving  a  fistula.  If  they  are  tubercular  this  seldom  happens,  and  the  bet^t 
treatment  is  to  lay  them  thoroughly  o\yeii  into  the  bowel,  to  scrape  the  surface 
well  with  a  sharp  spoon,  and  to  dress  them  with  iodoform  ointment. 

FiSTUiiA  IX  Ano. — The  sinus  left  by  the  contraction  of  the  cavity  of  an 
ischio-rectal  or  anal  abscess  constitutes  a  fistula  in  ano  ;  an  affection  that  has 
attracted  a  good  deal  of  attention  from  the  frequency  of  its  occurrence,  and 
from  the  difficulty  of  curing  it  without  having  recourse  to  operation. 

Extent — ^When  following  an  anal  abscess  the  fistula  is  very  limited,  being 
merely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the  burst- 
ing of  the  superficial  collection  of  pus  in  this  situation,  extending  to  a  short 
distance  up  the  gut  inside  the  sphincter.  This  form  of  fistula  constitntes 
a  kind  of  spurious  variety  of  the  disease ;  for  the  true  fistula  in  ano  is 
outside  the  sphincter  in  the  surrounding  areolar  tissue,  extending  always  as 
high  afi  the  upper  margin  of  that  muscle,  and  frequently  stretching  to  a  con- 
siderable distance  up  the  side  of  the  gut.  Most  frequently  the  lower  and 
external  aperture  of  the  fistula  is  single,  and  is  situated  by  the  side  of  the  anus 
in  the  ischio-rectal  fossa,  just  beyond  the  sphincter ;  but  not  unfireqnently 
the  aperture  is  in  the  perinaeum,  or  ]>ostcriorly  in  the  coccygeal  region. 
Occasionally  there  is  a  fistulouR  ()i)ening  on  each  side  of  the  gut ;  or  several 
openings  may  exist,  and  tlien  minuses  extend  from  these  upwards  and  outwards 
to  a  considerable  distance,  undermining  the  integuments  of  the  perinai^um 
about  the  buttocks,  even  stretching  away  towards  the  trochanters,  and  o|)en- 
ing  at  a  great  distance  from  the  bowel.  These  extensive  fistulas  and  sinoscs 
are  frequently  connected  with  stricture  of  the  gut ;  but  they  may  occur  with- 
out this  in  old  and  neglected  cases  of  the  simple  disease. 

The  fistulae  are  usually  oblique,  but  straight  in  their  direction  from  a  jwint 
half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to  above  the 
sphincter.  In  some  cases  they  are  tortuous  ;  and,  occasionally,  when  opening 
at  a  distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
are  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the  superficial 
sinus  meets  the  deep  fistula.  This  peculiarity  will  prevent  the  passage  of  a 
probe  through  their  whole  length  until  the  external  sinus  has  been  slit  up,  and 
tlie  commencement  of  the  deep  fissure  reached,  and  may  lead  to  the  supposition 
of  the  fistula  being  more  superficial  than  it  in  reality  is. 

Varieticit, — Fistula  in  ano  is  said  to  be  Complata  when  it  communicates  by 
one  end  with  the  interior  of  the  rectum,  and  opens  by  the  other  upon  the 
•external  surface.  It  is  said  to  be  Incomplata  when  it  has  only  one  ajiertiuw 
whether  that  be  external  or  internal. 

Complete  Fietnl*  is  the  most  common  form.  It  probably  arises  in  the 
majority  of  cases  from  some  source  of  iri'itation  seated  within  the  bowel,  by 
which  the  mucous  meml)rane  of  the  rectum  has  been  perforated,  and  an  alHKccits 
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has  fonned  in  the  areolar  tissue  outside  the  gat.  The  external  opening  in 
this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the  margin  of 
the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this,  as  upon 
the  hip.  It  is  oonmionly  small,  and  has  a  vascular  granulation  projecting  from 
or  occluding  it ;  and  a  thin  purulent  discharge  usually  drains  away  from  it  in 
small  quantities,  moistening  the  surrounding  integuments.  The  internal  open- 
ing is  usually  situated  just  above  the  sphincter,  where  the  rectum  begins  to 
expand.  But  the  fistula  does  not  terminate  at  this  internal  aperture  ;  for  in 
the  majority  of  cases  it  runs  up  into  a  kind  of  cul-de'sac,  to  a  considerable  dis- 
tance f  urtiier.  The  internal  aperture  may  readily  be  detected  by  introducing  a 
blunt  curved  probe  into  the  fistula ;  when,  by  a  little  management,  it  may  be 
carried  through  the  inner  opening.  In  some  cases,  the  existence  of  this  may 
be  ascertained  by  examining  the  interior  of  the  bowel  with  a  speculum  ani,  and 
by  injecting  water  into  the  external  opening. 

Zncomplott  or  Blind  Fistulas  may  be  of  two  kinds,  and  commonly  arise 
from  constitutional  causes.  \Vlien  there  is  no  internal  perforation,  a  mere 
flinus  having  been  left  by  the  bursting  of  an  abscess,  the  fistula  is  termed  blind 
external.  When  there  is  only  an  internal  aperture,  it  is  called  blind  internal. 
The  blind  external  fistula  is  readily  recognized  by  its  being  found  that  the 
probe  docs  not  penetrate  the  interior  of  the  gut.  The  blind  internal  is  not  so 
readUy  detected ;  but  in  this  case  it  will  generally  be  found  that  the  patient 
suffers  fi'om  an  occasional  and  tolerably  abundant  discharge  of  pus  from  the 
interior  of  the  bowel ;  that  there  is  a  good  deal  of  tenderness,  with  some 
brawny  induration  in  the  ischio-rectal  fossa  on  one  side  of  the  anus ;  and  that 
the  pus  may  be  made  to  well  out  in  some  quantity  by  pressing  upon  this  part. 
On  passing  the  finger  into  the  rectum,  the  ragged  internal  aperture  in  the  gut 
through  which  the  pus  exudes  may  readily  be  felt.  In  most  cases  the  opening 
can  be  seen  by  the  help  of  a  speculum,  and  a  hooked  probe  passed  into  it. 

Treatment. — Operative  interference  is  usually  necessary.  It  is  true  that  in 
some  rare  instances  the  fistula  may  be  made  to  close  under  the  influence  of 
constitutional  management,  aided,  perhaps,  by  stimulating  its  interior  with 
nitrate  of  silver,  or  by  touching  it  with  a  probe  dipped  in  nitric  acid.  This 
kind  of  treatment  is,  however,  successful  only  in  the  blind  external  fistula, 
several  instances  of  which  I  have  seen  recover  in  this  way  ;  but  it  can  never 
lie  expected  to  answer  in  any  other  variety  of  the  disease.  Occasionally  in 
elderly  people  a  blind  internal  fistula  (or  fistulas)  will  be  found,  which,  falling 
into  a  very  chronic  state  and  discharging  little,  is  a  source  of  but  very 
trivial  discomfort,  and  will  continue  for  years  without  giving  rise  to 
serious  local  inconvenience,  or  in  any  way  disturbing  the  general  health.  In 
such  cases,  I  believe,  there  is  often  far  less  risk  in  leaving  the  fistula  un- 
touched, than  in  subjecting  the  patient  at  an  advanced  period  of  life  to  the 
hazards  of  an  operation.  AVhcn  the  fistula  is  complete,  the  only  plan  of  treat- 
ment that  offers  any  chance  of  success  is  the  division  of  the  sphincter  ;  so  that 
this  muscle,  which  tends  to  prevent  the  closure  of  the  sinus,  may  be  paralysed, 
and  the  fistula,  being  laid  open  from  the  bottom,  made  to  heal  by  granulation. 
Various  plans  have  been  devised  for  the  division  of  the  sphincter,  and  much 
ingenuity  has  been  expended  in  attempts  to  discover  simpler  and  less  painful 
modes  of  effecting  this  than  by  the  knife,  but  hitherto  without  success ;  and 
the  only  plan  of  treatment  that  desen^es  any  attention  is  section  of  the 
muscle  with  a  carved  bistoury. 

VOL.  II.  3  L 


882    DISEASES   OF  THE  LARGE   INTESTINE   AND    ANUS. 


H 


The  Operation  for  fistula  in  ano  ehoald  not  be  performed  indiscriminatelT 
in  all  cases  and  at  all  periods  of  the  disease.  If  the  fistula  be  dependent  upon 
stricture  of  the  gut,  and  more  especially  if  this  be  of  a  malignant  character,  it 
is  evident  that  no  operation  can  be  attended  ^vith  a  chance  of  success,  and  none 
should  be  attempt^.  So,  also,  if  the  patient  be  cachectic  and  broken  in 
health,  more  especially  if  suffering  from  tubercular  disease  of  the  lungs,  it  is 
well  to  improTC  his  constitutional  powers  before  undertaking  an  operation, 
lest  the  wound  that  results  may  not  readily  cicatrissc.  It  is  well  also  to  wait 
until  the  disease  has  assumed  a  somewhat  chronic  form  before  proceeding  to 
the  division  of  the  sphincter  ;  if  this  be  done  early  after  the  bursting  of  the 
abscess,  or  at  any  time  if  there  be  much  inflammation  going  on,  the  wound  is 
apt  to  assume  a  somewhat  sloughy  condition,  and  to  heal  with  great  diificnUr. 
The  most  important  question  usually  connected  with  the  operation  of  fistula, 
is  the  propriety  of  performing  it  in  phthisical  subjects.  It  is  a 
well-known  fact  that  fistula  in  ano  is  especially  apt  to  occor  in 
consumptive  individuals,  and  it  is  often  a  nice  point  to  determine 
whether  an  operation  should  or  should  not  be  performed  in 
them  ;  how  fiir  the  drain  from  the  fistula  may  keep  up  or  even 
generate  the  tendency  to  phthisis,  or  how  far  it  may  be  salntary  in 
acting  as  a  counter-irritaut,  and  in  preventing  the  morbid  con- 
dition of  the  lung  from  developing.  Theophilus  Thompson  has 
stated  that  the  co-existence  of  fistula  with  phthisis  appears  to 
retard  the  progress  of  the  latter  disease,  acting  as  a  derivative ;  and 
in  some  instances  this  maybe  so.  I  have,  however,  in  several  oases 
found  considerable  advantage  result  from  oi)erating  for  fistula 
in  the  early  stages  of  phthisis,  or  in 
suspected  cases  of  that  disease,  the 
patient's  health  having  considerably 
improved  after  the  healing  of  the 
fistula.  But  in  confirmed,  and  still  less 
in  advanced  phthisis,  no  operation 
should  ever  be  practised  ;  as  the  wound 
will  not  heal,  and  the  patient  must  be 
weakened  by  the  additional  discharge. 
The  operation  for  campkk  fistula 
Fig.  812.-  should  be  performed  in  the  following 
5St!S[n?*"i^  way.  The  bowels  having  been  well 
Futuia.  cleared  out  the  day  before  with  a  dose 

of  castor-oil,  and  an  enema  adminis- 
tered on  the  morning  of  the  operation,  the  patient  should  be  hiid  on  hi$ 
left  side,  with  the  nates  projecting  over  the  edge  of  the  bed  ;  a  probe  must 
then  be  passed  through  the  fistulous  track  into  the  rectum,  and  tho 
Surgeon,  introducing  the  forefinger  into  the  gut,  feels  for  the  end  of  the 
instrument ;  he  then  passes  a  short  strong-bladed  prol)e-pointed  bistoary 
of  about  the  size  and  shape  of  that  represented  in  the  annexed  figure  (8]  ji) 
through  the  fistula,  using  the  probe  as  a  guide,  though  in  some  cases  this  may 
conveniently  be  dispensed  with.  AVhen  he  feels  the  end  of  the  knife  projectinjr 
into  the  rectum  through  the  internal  aperture  of  the  fistula,  he  hoob  his  fons 
finger  over  it  (Fig.  818),  after  withdrawiug  the  probe,  and  by  a  sweeping  and 
pressing  cut,  raising  the  handle  of  the  instrument  at  the  same  time  that  he 
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pushes  down  ifcs  point,  brings  both  finger  and  blade  oat  at  the  anal  aperture, 
cutting  through  the  whole  thickness  of  the  parts  between  this  and  the 
fistula,  so  as  to  lay  the  two  cavities  into  one.  Care  should  be  taken  to 
divide  the  sphincter  in  a  direct  and  not  an  oblique  manner,  lest  a  flap  or  fold 
be  left  which  will  interfere  with  the  proper  healing  of  the  wound.  In  perform- 
ing this  operation,  the  Surgeon  should  cut  with  his  left  hand  if  the  fistula  be 
upon  the  left  side ;  and  in  either  case  should  be  careful  not  to  wound  his 
own  finger,  as  such  cuts  often  prove  troublesome  in  healing.  Where  the 
external  aperture  or  apertures  of  the  fistula  are  at  some  distance  from  the  gut, 
the  integuments  being  undermined  to  a  considerable  extent,  perhaps  thinned, 
soft,  and  bluish,  all  the  superficial  sinuses  should  be  slit  up ;  and,  in  those 
cases  in  which  the  course  of  the  fistula  runs  more  or  less  at  a  right  angle  with 
that  of  the  external  sinus,  it  is  necessary  to  do  so  before  the  deep  or  internal 
fistula  can  be  reached,  through  which  the  sphincter  must  be  divided.  If  the 
fistula  be  a  blind  external  one,  it  must  at  the  time  of  the  operation  be  made 
complete,  by  scratching  with  the  end  of  the  knife  through  the  thinned  struc- 
tures that  intervene  between  its  extremity  and  the  interior  of  the  gut ;  and 
the  operation  must  then  be  completed  in  the  way  described.  The  Surgeon 
must  not  be  too  ready  to  conclude  that  the  fistula  has  no  internal  opening,  as 
it  is  important  that  it  should  be  laid  open  if  it  exists.  A  long  and  carefhl 
search  with  a  probe  should  therefore  be  made  in  all  cases  in  which  an  internal 
aperture  is  not  at  once  found.  If  it  be  a  bUnd  internal  fistula,  a  bent  probe 
should  be  passed  up  the  anus  and  through  the  inner  opening  of  the  fistula  into 
the  canal.  The  end  of  this,  which  can  be  felt  externally,  must  be  exposed  by 
a  puncture  made  through  the  integuments  with  a  sharp-pointed  bistoury,  and 
the  operation  then  concluded  in  the  ordinary  way. 

When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
just  above  the  sphincter ;  the  fistula,  however,  may  not  terminate  here,  but 
frequently  extends  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these 
circumstances,  what  should  be  done  with  the  cul^de^BOc  above  the  inner  aperture  ? 
If  it  be  laid  open,  an  extensive  and  deep  ^ound  will  be  inflicted,  which  may 
implicate  some  of  the  haomorrhoidal  vessels,  and  thus  give  rise  to  a  dangerous 
amoont  of  bleeding.  Hence  I  think  it  a  safer  practice  for  the  Surgeon  to  con- 
tent himself  with  the  division  of  the  sphincter  and  all  the  parts  intervening 
between  the  inner  aperture  of  the  fistula  and  the  verge  of  the  anus  ;  the  sinus 
which  is  left  usually  contracting  and  closing  without  difficulty  when  this  has 
been  done.  In  some  cases  it  happens,  however,  that  this  cul-de-eae  is  not 
readily  obliterated,  but  gives  rise  to  a  good  deal  of  trouble  in  consequence  of 
the  occasional  accumulation  of  pus  in  it,  and  the  thickening  of  its  aperture 
into  the  bowel  causes  spasmodic  contraction  of  the  sphincter  and  a  kind  of 
rectal  stricture.  This  inconvenience  gradually  subsides  in  most  cases,  under 
the  use  of  astringent  injections  or  the  introduction  of  a  probe  armed  with 
nitrate  of  silver.  If  the  integuments  around  the  fistula  have  been  much 
undermined  and  thinned  so  as  to  leave  loose  flaps  at  the  edges  of  the  incision, 
the  cure  will  be  materially  hastened  by  catting  these  off.  A  half-grain  morphia 
suppository  may  be  introduced  at  the  time  of  the  operation. 

The  after-treatment  should  be  as  simple  as  possible,  and  directed  to 
secure  closure  of  the  wound  by  granulation  from  the  bottom.  A  narrow 
slip  of  oiled  lint  should  be  introduced  between  the  lips  of  the  wound,  and  this 
must  be  left  in  for  forty-eight  hours,  during  which  time  the  bowels  are  kept 
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confined  by  the  administratipn  of  a  grain  or  two  of  opium  immediately  after 
the  operation.  On  the  second  day  a  dose  of  castor-oil  may  be  administered, 
which  will  not  only  act  npon  the  bowels,  but  bring  away  the  piece  of  lint. 
The  wonnd  must  then  be  lightly  dressed  from  the  bottom,  and  frequently 
bathed  with  boracic  acid  lotion,  a  piece  of  boracic  acid  lint  moistened  with  the 
lotion  being  applied  externally.  Care  must  be  taken  at  the  daily  dreseiog, 
by  the  introduction  of  a  probe,  to  prevent  the  bridging  over  of  grannlations. 
If  the  wound  is  slow  in  healing,  red  wash  must  be  applied.  Should  it  become 
foul  and  unhealthy,  iodoform  is  often  TCiy  useful.  After  the  wonnd  has  com- 
pletely united,  a  notch  will  usually  be  left  by  the  side  of  the  anus,  whidi 
gives  rise  to  some  inconvenience  for  a  time  by  the  occasional  involuntary 
discharge  of  a  little  intestinal  mncns,  and  some  flatus.  This  happens  especially 
in  those  cases  in  which  the  incision  has  been  made  anteriorly  to  the  anus  into 
the  perinsBum,  and  where  incontinence  of  faeces  may,  for  a  time,  l)e  left. 
Should  an  inconvenient  or  dangerous  amount  of  hemorrhage  occm*  at  the  time 
of  the  operation,  the  wound  should  be  plugged  with  salicylic  or  iodoform 
wool,  aiMl  a  firm  pad  applied  by  means  of  a  T-bandage.  Should  prof 
bleeding,  in  consequence  of  the  division  of  some  of  the  ha^morrhoidal  v 
come  on  a  few  honrs  after  the  operation,  all  coagula  should  be  cleared  away, 
the  gut  washed  out  with  ice-cold  water,  and  then  securely  plugged  either  with 
a  piece  of  compressed  sponge,  or  with  a  lithotomy  or  oesophagus  tube,  sur- 
rounded by  lint  soaked  in  a  solution  of  perchloride  of  iron,  and  pushed  into 
the  bottom  of  the  sinuses  that  have  been  laid  open. 

HiBMOBBBOZBB    OB   PIXiBB. 

By  BsNBonboidB  or  PilMi  is  meant  a  morbid  condition  of  the  bk)od- 
vessels  of  the  anus  and  lower  part  of  the  rectum,  especially  of  the  veins  of 
the  submucous  or  subcutaneous  areolar  tissue,  giving  rise  to  more  or  km 
intumescence  of  the  part,  which  may  or  may  not  be  attended  with  a  discharge 
of  blood.  Surgeons  9ie  commonly  in  the  habit  of  classifying  piles,  aooording 
as  they  bleed  or  not,  into  Opasi  or  Blind ;  or,  according  as  they  spring  from 
above  or  below  the  verge  of  the  anus,  into  Zntoxnal  or  Sxtanml ;  the  ib- 
temal  being  always  within  the  gut,  the  external  habitually  protruding  oat  of 
or  around  the  anal  aperture.  The  first  may  either  bleed  or  not ;  the  latter  are 
always  blind.  To  this  division  into  external  and  internal,  B.  Cooper  has  added 
an  intermediate  variety,  the  ZBtoro-Bxtomal,  which  is  partly  within  and 
partly  without  the  anus.  These  divisions  are  of  much  practical  moment*  as 
the  treatment  is  very  materially  modified  according  as  the  haemorrfaoid  m 
situated  above  or  below  the  anal  verge. 

PEBDiBPOSiNa  Gaubss. — ^We  must  look  to  the  peculiar  arrang^mmi  ^  ik$ 
veins  of  the  rectum  as  directly  predisposing  to  the  occurrence  of  piles.  The 
lower  part  of  the  rectum  and  the  verge  of  the  anus  are  composed  of  a  plaae  of 
muscular  fibre  and  a  muco-cutaneoos  surface,  with  an  intervening  stiatam  of 
loose  areolar  tissue,  in  which  a  close  interlacement,  or  net-work,  of  torinoim 
veins  is  situated.  The  blood,  from  this  plexus  <rf  luemorrhoidal  vtina^  fin^ 
its  way  into  the  general  system  through  two  distinct  channels.  By  fiu*  the 
greatest  portion  of  it  is  carried  into  the  inferior  mesenteric  vein,  and  theiioe 
into  the  vena  port®,  through  the  medium  of  the  superior  haBmorrboidal  vetn« 
which  may  be  looked  upon  as  the  extreme  radicle  of  the  portal  system ; 
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some  paracs  into  the  internal  iliac  vein  through  branches  that  acoompany  the 
middle  and  inferior.hsemorrhoidal  arteries.  We  may,  therefore,  look  apon  the 
hsemorrhoidal  plexus  as  being  placed  midway  between  the  portal  and  general 
venous  systems,  being  the  point  indeed  at  which  they  touch ;  but  as  belonging 
rather  to  the  portal  than  to  the  systemic  veins.  In  these  arrangements  we  see 
all  the  elements  that  would  predispose  to  congestion,  and  consequent  dilatation 
of  the  vessels  of  a  part.  There  is  a  large  and  intricate  plexus  of  veins  in  which, 
as  in  all  simUar  net-works,  there  is  a  tendency  for  the  blood  to  circulate  slowly 
at  times  ;  the  natural  tendency  to  stasis  of  the  blood  being  much  increased  by 
the  dependent  position  of  the  part,  and  by  the  anatomical  fact  that,  in  couse^ 
qaence  of  the  absence  of  valves  in  the  superior  hsemorrhoidal  vein  and  in  the 
vessels  into  which  it  pours  its  contents,  the  whole  pressure  of  the  column  of 
blood  in  the  portal  sptem  may  be  brought  to  bear  upon  the  hsemorrhoidal 
plexus.  The  circulation  through  the  portal  system  is  likewise  subject  to  much 
interference  in  consequence  of  hepatic  and  intestinal  obstruction,  and  in  these 
changes  the  blood  in  the  hsemorrhoidal  plexus  also  participates  ;  and,  were  it 
not  for  the  provision  that  exists  by  which  this  plexus  may  fi-ee  itself  to  a 
certain  extent  from  over-distension  by  its  communication  with  the  internal 
iliac  through  the  medium  of  the  middle  hsemorrhoidal  vein,  piles  would  be 
much  more  frequent  than  they  even  now  are,  as  a  consequence  of  obstructed 
portal  circulation.  Another  great  cause  of  hsemorrhoidal  enlargement  is  to  be 
found  in  the  want  of  support  that  the  veins  of  this  plexus  experience  on  their 
mucous  aspect  during  defcecation.  Situated  as  they  arc  in  areolar  tissue, 
between  a  plane  of  muscular  fibres  on  one  side,  and  yielding  mucous  membrane 
on  the  other,  when  distended  by  the  constriction  which  they  undergo  during 
and  after  the  expulsion  of  the  contents  of  the  rectum,  they  necessarily  give 
way  on  that  side  on  which  they  have  the  least  support,  being  forced  down  and 
elongated,  together  with  the  mucous  membrane  under  which  they  ramify,  and 
which  has  a  natural  tendency  to  become  slightly  everted  during  the  act  of 
defisecation.  It  will  be  found  that  all  the  more  immediate  or  exciting  causes  of 
piles  act  by  unduly  increasing  one  or  other  of  those  natural  tendencies  that 
exist  in  the  system,  by  favouring  the  local  congestion  or  determination  of  blood, 
at  the  same  time  that  they  produce  a  lax  state  of  fibre. 

Ag$  exercises  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  onfrequently  met  with  in  young  men  of  eighteen  or  twenty  years  of 
age  ;  more  especially  if  they  be  of  a  relaxed  and  phlegmatic  temperament 
with  languid  circuUtion,  and  be  obliged  to  lead  a  more  sedentary  life  than  is 
natural  or  proper  at  that  age.  After  this  period,  the  liabiUty  to  the  disease 
diminishes  until  middle  age  is  reached,  when  the  tendency  to  haemorrhoidal 
affections  is  again  increased,  and  becomes  more  marked  than  at  any  former 
period  of  life,  owing  to  the  more  active  operation  of  those  causes  that  tend  to 
impede  the  return  of  the  portal  blood. 

*%c  i^pears  to  exercise  more  influence  on  the  occurrence  of  haBmorrhoids 
at  particular  periods  of  life,  than  on  the  general  liability  to  the  disease.    It 
certainly  appears  to  be  more  frequently  met  with  amongst  men  at  an  «rly 
age,  than  in  young  women ;  but  at  a  later  period  of  life,  so  fiir  aa  my  obser- 
Tation  goes,  the  disease  occurs  with  nearly  equal  frequency  in  both  ^^^  *  ^® 
comparative  exemption  of  young  women  is  readily  accounted  ^^^\^^ .^^ 
periodic  discharges  from  the  uterus  preventing  the  congestions  that  might 
ciiherwise  occur  in  the  parts  in  iU  vicinity.    The  greater  frequency  m  females 
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at  a  later  period  of  life  is  attributable  not  only  to  the  pressure  of  the 
gravid  uterus  on  the  veins,  but  also,  after  the  cessation  of  the  menses,  to 
the  determination  that  is  apt  to  be  set  up  in  certain  organs  of  the  female 
economy,  and  to  the  retardation  of  the  portal  circulation  by  the  accumulaticm 
of  fat  and  by  other  causes ;  these  conditions  occur  chiefly  in  women  of  a 
plethoric  habit  of  body. 

A  sedentary  life  with  indolent  habits  constitutes,  perhaps,  the  most  powerful 
predisposing  cause  of  the  disease  ;  more  especially  if  habitual  high  living  be 
conjoined  with  want  of  proper  and  sufficient  exercise.  Indeed,  the  artificial 
and  luxurious  habits  of  the  more  opulent  classes,  by  diminishing  tone  at  the 
same  time  that  they  occasion  plethora  and  a  tendency  to  abdominal  engorge- 
ment, exercise  a  considerable  influence  on  the  occunence  of  this  diseafle, 
which  is  much  more  frequent  amongst  them  than  in  persons  in  the  humbler 
walks  of  life. 

Alcoholic  excess  is  amongst  the  most  common  causes  of  piles  owing  to  the 
hepatic  congestion  it  commonly  gives  rise  to.  If  it  be  carried  to  the  extent  of 
causing  cirrhosis  of  the  liver  the  condition  becomes  aggravated.  Under  these 
circumstances  bleeding  piles  may  serve  as  a  sort  of  safety-valve  to  the  overloaded 
portal  circulation,  and  should  on  no  account  be  interfered  with.  So  important 
is  this  that  in  all  cases  of  piles  before  undertaking  an  operation  the  symptoms 
of  cirrhosis — ^morning  vomiting,  failure  of  appetite,  intermittent  diarrhoea  and 
occasional  slight  jaundice — should  be  inquired  for. 

There  are  a  number  of  minor  conditions  which  are  commonly  looked  upon 
as  predisposing  causes  of  this  disease,  though  it  is  extremely  difficult  to 
determine  the  precise  share  that  each  has  in  its  production.  Amongst  these 
may  be  mentioned  intemperance  in  food ;  residence  in  warm,  moist,  and 
relaxing  climates  ;  the  use  of  soft  and  warm  beds,  or  the  opposite  condition 
of  sitting  on  a  cold  stone  or  damp  cushion.  Over-excitement  of  the  generative 
organs  also  will  occasion  it. 

ExoiTixa  Causes. — Amongst  the  exciting  causes  may  be  mentioned  Iceai 
irritation  of  any  kind.  Thus,  in  some  people  hard  riding  ^rill  bring  on  an 
attack  of  piles.  The  hahilval  use  of  drastic  purgatives,  more  especially  of  aloes, 
rhubarb,  &c.,  is  well  known  to  occasion  the  disease ;  though  it  must  be  observed 
that  individuals,  who  make  habitual  use  of  these  remedies,  often  labour  under 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  already  been 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  about  the  rectuM 
afid  anus,  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  and 
irritation,  may  excite  the  disease ;  so  also,  uterine  affections  and  various  disease* 
of  the  ffefiito-urinary  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retardation  to  tfa  return 
of  tits  portal  blood.  Any  impediment  to  the  onward  current  of  the  blood 
through  the  haemorrhoidal  or  mesenteric  veins,  the  trunk  or  ramifications  of 
the  vena  portae,  exercises  a  marked  influence  on  the  tendency  to  congestion 
of  the  hcemorrhoidal  plexus.  Habitual  constipation ;  the  ac*eumulation  of 
haixlened  fa^'ulent  masses  in  the  large  intestine ;  the  want  of  dne  secretioo 
from  the  mucous  surface  ;  obstruction  to  the  proper  action  of  the  liver,  and 
consequent  congestion  of  that  organ  ;  the  pressure  of  abdominal  tumours,  or 
of  the  gravid  uterus,  are  all  active  exciting  causes,  interfering  as  they  do  with 
the  proper  return  of  the  porta]  blood.  In  some  cases,  even  the  existence  of  an 
obstacle  to  the  circalation  in  the  systemic  veins  may  occasion  this  disease ; 
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thofl  it  will  arise  from  the  pressure  of  an  anenrismal  tnmoar  on  some  of  the 
large  Tenons  trunks  within  the  chest. 

Structur£. — ^A  pile,  whether  external  or  internal,  consists  essentially  in  the 
first  instance  of  a  varicose  condition  of  a  portion  of  the  hemorrhoidal  plexns» 
or  rather,  of  the  small  yeins  of  the  snhmucous  tissue  that  pour  their  contents 
into  this  ;  this  varicose  condition,  becoming  prominently  developed  at  certain 
points,  gives  rise  to  small  knots  or  tumours.  A  pile  in  this  state  is  quite  soft 
and  compressible,  andean  readily  be  emptied  by  pressure  ;  and  when  cut  into, 
it  will  be  found  to  be  composed  of  one  or  more  cysts  filled  with  blood,  and 
surrounded  by  areolar  tissue.  The  appearance  of  cysts  is,  however,  deceptive, 
being  occasioned  by  a  section  of  the  sacculated  and  dilated  veins  that  enter 
into  tiie  composition  of  the  tumour.  After  the  piles  have  existed  for  some 
little  time,  or  after  they  have  once  become  inflamed,  the  tissues  that  enter 
into  their  composition  undergo  modifications  that  induce  corresponding  altera- 
tions in  the  character  of  the  tumour.  The  coats  of  the  veins  become  thickened; 
their  cell-like  dilatations  are  filled  with  coagulated  blood  ;  the  investing  areolar 
tissue  is  hypertrophied  or  thickened  ;  and,  on  being  cut  into,  the  pile  is  seen 
to  be  composed  of  a  spongy  kind  of  tissue  filled  with  blood.  External  piles, 
when  examined  after  removal,  often  resemble  in  structure  a  mass  of  hyper- 
trophied cutaneous  and  subcutaneous  tissue,  in  which  a  number  of  small 
vessels  of  uniform  character  ramify,  but  without  any  appearance  of  cyst-like 
Hpaccs.  Internal  piles,  on  the  contrary,  contain  more  of  the  venous,  and  less 
of  the  areolar  element.  They  are  also  commonly  furnished  with  a  small 
central  artery,  which  is  apt  to  bleed  freely,  or  even  dangerously,  if  the  tumour 
1x3  cut  across ;  hence,  provided  they  are  not  clogged  with  coagulated  blood, 
they  may  readily  be  injected  from  the  inferior  mesenteric  artery. 

In  studying  the  structure  of  hsemorrhoids,  it  is  of  importance  to  observe  that 
they  occur  under  two  different  forms :  one  in  which  there  are  distinct  tumours, 
within  or  external  to  the  anus,  and  another  in  which  there  ismerely  a  varicose 
condition  of  the  veins  of  this  region,  without  distinct  intimiescence. 

In  those  cases  in  which  there  is  merely  a  general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  tumour 
springing  above  the  level  of  the  membrane,  it  will  be  found  that  the  smaller 
branches  of  the  hemorrhoidal  plexus,  and  the  small  twigs  that  enter  these 
from  the  submucous  areolar  tissue,  have  undergone  varicose  dilatation,  being 
apparently  greatly  increased  in  number,  as  well  as  in  size.  The  mucous 
membrane  is  of  a  deep  mulberry  or  port-wine  colour,  and  l)ecome8  everted 
after  each  motion.  There  is  usually  some  mucous  secretion  about  the  anus, 
rendering  the  part  moist :  and  the  patient  complains  at  times  of  weight  and 
of  bearing  down,  with  pains  either  in  the  part  itself,  in  the  sacro-lumbar 
i-egion,  or  in  the  thighs.  The  motions,  more  especially  if  hard,  are  streaked 
with  blood,  and  more  or  less  of  this  fluid  drops  in  a  rapid  manner  after  the 
passage  of  the  fceces.  There  is  seldom  much  blood  lost ;  but  at  times  there 
is  an  exacerbation  of  all  these  symptoms,  and  the  haemorrhage,  as  will  more 
])articularly  be  mentioned  hereafter,  may  become  very  abundant.  This  con- 
<Iition  of  the  mucous  membrane  may  precede,  and  is  frequently  found  to  accom- 
|)any  the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon  as 
constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  allowed 
to  continue  mirelieved,  Uie  tendency  to  congestion  increases  ;  more  and  more 
of  the  mucous  membrane  is  everted  and  protruded  after  defalcation  ;  the  snb* 
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mncoQs  areolar  tissue  becomes  stretched  and  lax,  and  the  case  is  apt  to  become 
one  of  prolapsus  ani. 

Xztemal  XnmorrlioicLi  are  those  that  are  situated  below  the  verge  of  the 
anus,  and  that  are  invested  by  cutaneous,  or,  at  most,  by  muco-cutaneous  tissue. 
Before  appearing  as  defined  tumours,  they  usually  constitute  longitudinal  folds 
that  surround  the  anal  aperture,  or  radiate  from  it  as  firom  a  centre  ;  and,  their 
t^umentary  covering  consisting  of  the  thin  skin  of  the  part,  they  resemble  folds 
of  this  tissue  rather  than  of  mucous  membrane.  In  colour,  they  vary  from 
that  of  the  natural  structures  to  a  pink  or  purplish  hue.  Their  size  varies, 
according  to  the  state  of  congestion  ;  and  hence  the  same  tumour  may  at  one 
time  be  soft,  flaccid,  and  loose,  apparently  nothing  more  than  a  fold  of  integu- 
ment, and  at  another  may  become  tense,  tumid,  and  ready  to  burst. 

Symptoms. — ^TMicn  of  small  size  and  recent  formation,  external  piles  do  not 
in  general  give  rise  to  much  distress,  but  merely  some  local  heat,  pricking,  and 
itching,  with  a  sense  of  fulness  after  defsdcation  ;  but  when  of  large  size,  and 
inflamed  or  irritated,  they  may  occasion  very  acute  suffering.  There  is  not 
only  deeply-seated,  dull,  aching  and  throbbing  pain  in  the  pile  itself,  but  this 
shoots  up  the  side  of  the  rectum,  through  the  perinaeum,  and  into  the  nates, 
and  is  much  increased  when  the  patient  stands  or  walks.  After  a  few  days 
these  symptoms  subside  ;  suppuration  either  taking  place  in  the  pile,  or  the 
blood  contained  in  it  coagulating.  The  parts  arc,  however,  left  in  a  thickened 
and  indurated  state,  and  do  not  really  resume  their  former  soft  and  flaccid 
condition,  inflammatory  effusion  taking  place  into  the  areolar  tiasnc,  and 
the  contained  blood  perhaps  coagulating,  so  that  the  tumour  can  no  longer 
be  emptied  by  pressure,  but  assumes  the  form  of  a  broad,  rounded,  or  indurated 
mass. 

Xntamal  Piles. — ^When  the  pile  is  situated  altogether  within  the  verge  of 
the  anus,  it  is  called  internal ;  of  these  there  are  two  principal  varieties,  the 
LfmgitmUnal  and  the  Globular. 

The  Longitudinal,  or,  as  it  is  sometimes  called,  the  Flesliy  pile,  is 
generally  met  with  about  an  inch  or  two  up  the  rectum.  It  is  spongy,  elastic, 
firm,  or  tough,  of  a  dark  i^eddish  or  dusky  brown  tint,  tapering  upwards  fiom 
a  broad  base.  It  seldom  bleeds  or  varies  much  in  size  ;  between  the  piles  are 
found  small  curtains,  valves,  or  folds  of  mucous  membrane,  forming  saoculi  or 
pouches,  with  their  concavities  looking  upwards.  These  saccnli  are  apt  to 
become  distended  and  pressed  downwards  by  the  fsces,  especially  if  the 
motions  be  hard  and  the  bowels  have  been  constipated,  thus  giving  riae  to  a 
tendency  to  prolapsus. 

When  the  haemorrhoid  assumes  a  Ololmlar  form,  it  constitutes  the  ordinary 
bleeding  pile.  It  may  be  situated  on  a  broad  base  ;  or,  as  not  unfreqnently 
happens,  its  point  of  attachment  to  the  mucous  membrane  becoming  elongated, 
it  assumes  a  pedunculated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum.  It  is  of  a  dark  bluish  colour,  and  numerous  small  vessels  of  a  bri^tcr 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  on  the  mucous  memfanme 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  oontinne  so 
throughout,  being  covered  with  a  thin  and  delicate  prolongation  of  the  lining 
membrane  of  the  gut.  Not,  unfirequently,  however,  superficial  ulcerati<m  takes 
place,  and  then  it  has  a  granulated  strawberry-like  appearanoe. 

Symptoms. — Internal  piles  are  usually  attended  by  a  sensation  of  heat* 
itching,  pricking,  or  smarting  about  the  anus,  and  a  feeling  as  if  there  were  a 
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foreign  body  within  the  gut.  After  defsecation  these  sensations  are  increased, 
and  are  often  accompanied  by  a  bearing  down,  as  if  the  bowel  were  not  emptied 
of  its  contents,  that  is  peculiarly  distressing  and  sickening.  This  is  occasioned 
by  the  piles,  or  the  elongated  and  condensed  mucous  membrane  to  which 
they  are  attached,  being  protruded  during  the  expulsion  of  the  fseces,  and 
not  returning  sufficiently  quickly,  being  grasped  by  the  sphincter  ani  and 
constricted  by  it.  This  feeling  of  discomfort  and  bearing  down  is  much 
increased,  if  Uie  patient  stand  or  walk  much  after  having  had  a  stool,  or  if  he 
have  a  confined  state  of  the  bowels.  If  this  state  of  things  be  not  properly 
attended  to,  the  symptoms  become  increased  in  severity ;  the  bearing-down 
seoaation  amounts  to  true  tenesmus,  and  the  act  of  defsBcation  becomes  so 
psinfhl  that  the  patient  defers  it  as  long  as  possible,  and  then  when  it  does  take 
place,  in  consequence  of  the  accumulation  of  the  excreta  and  their  indurated 
character,  the  suffering  is  much  increased.  External  piles  now  usually  make 
their  appearance,  if  they  have  not  existed  before  ;  the  mucous  membrane  of 
the  rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus  takes 
place  from  the  orifice  of  the  gut,  moistening  the  part  and  soiling  the  patient's 
linen.  Irritation  in  the  neighbouring  organs  is  frequently  set  up ;  occasionally 
to  so  great  an  extent  as  to  mask  the  original  complaint,  the  patient  referring 
hia  principal  pain  and  discomfort  to  these  sympathetic  disturbances.  There  is 
often  a  dull  aching  fixed  pain  at  the  lower  part  of  the  lumbar  spine,  and  more 
frequently  opposite  the  sacrum  or  the  sacro-iliac  articulation  on  either  side ; 
tins  is  sometimes  very  severe,  perhaps  runs  down  the  thigh,  or  round  the  groins ; 
irritability  of  the  testicles  may  come  on,  or  irritation  about  the  neck  of  the 
bladder,  causing  frequent  desire  to  micturate,  and  increasing  the  patient^s 
safFeringB  by  the  straining  that  takes  place.  The  general  health  now  suffers, 
the  patient  may  become  emaciated,  and  the  countenance  often  presents  a 
peculiarly  anxious,  drawn,  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes  the 
IMttient's  attention,  is  KamoirrliAgd.  This  varies  greatly  in  quantity ;  at 
lirat  there  may  merely  be  a  few  drops  falling  after  the  passage  of  a  motion,  or 
the  cylinder  of  f  teces  may  be  stained  on  one  side  by  a  streak  or  spots  of  blood, 
or  the  bleeding  may  amount  to  several  ounces  or  even  pints. 

The  hsemorrhoidal  flux  is  connected  with,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  hiemorrhoidal  tumours.  Occasionally, 
however,  it  appears  to  occur  when  there  is  no  distinct  separate  tumour  pro- 
jecting above  the  surface  of  the  membrane ;  but  in  these  cases  there  is  general 
intumescence  and  congestion  of  the  whole  of  the  mucous  membrane  of  the 
lower  part  of  the  rectum,  from  which  the  blood  exudes  in  drops,  or  it  may 
even  spirt  in  a  distinct  jet  from  the  open  mouth  of  a  blood-vessel.  It  is 
frequently  ushered  in  by  an  exacerbation  of  those  symptoms  that  commonly 
accompany  piles,  such  as  a  sensation  of  fulneas,  weight,  and  tension  about 
the  parts.  But  the  symptoms  that  precede  its  occurrence  are  often  much  more 
impofeotly  marked  than  is  usually  stated,  and  are  frequently  absent  altogether. 

The  discharge  of  blood  may  be  periodical,  especiaUy  in  women,  occurring 
every  month,  or  at  interi-als  of  two,  three,  or  six  months  ;  and  it  may  be 
remittent  or  intermittent.  When  once  it  has  set  in,  it  usually  contmues  from 
three  to  six  days,  increasing  in  quantity  up  to  the  third  or  fourth  day,  and 
then  lessening. 

When  moderate  in  quantity  and  short  in  duration,  it  ia  often  a  souro- 
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relief  to  the  patient ;  bat  if  a  very  large  quantity  be  lost  at  one  time,  or  if 
it  continue  for  too  long  a  period,  it  becomefi  a  source  of  great  debUity  ;  more 
harm  is  usually  done  to  the  patient  by  its  long  continuance,  than  by  its 
excessive  quantity  at  any  one  time.  The  patient  may  become  much  debilitated 
and  an»mic  ;  nervous  headaches,  pallor,  palpitations,  and  syncope  may  result. 
In  some  cases  this  discharge  is  of  service,  acting  as  a  derivative,  and  prevent- 
ing disease  fix>m  falling  on  more  important  parts ;  it  has  especially  been 
looked  upon  as,  and  doubtless  is  in  many  cases,  a  safeguard  from  apoplexy  and 
visceral  congestions  and  obstructions,  particularly  when  it  occurs  as  a 
consequence  of  cirrhosis  of  the  liver,  or  in  plethoric  and  corpulent  persons 
who  habitually  live  too  highly.  In  other  cases  it  may  be  considered  as 
critical ;  especially  when  it  occurs  about  the  cessation  of  the  menstrual 
period.  But  as  a  rule,  the  continued  loss  of  blood  from  piles  is  undoubtedly 
injurious  to  the  patient's  constitution. 

Haemorrhage  from  piles  is  sometimes  vicarious  with,  and  at  other  times 
arrests,  the  menstrual  flow.  In  a  case,  which  I  attended  with  Gkirrod,  the 
patient  had  suffered  from  the  hssmorrdoidal  flux  and  piles  from  the  age  of 
pubei*ty.  She  menstruated  for  the  first  time  when  thirty-seven  years  old; 
up  to  that  period  the  h»morrhoidal  discharge  had  occurred  abundantly  at 
monthly  intervals.  After  the  late  establishment  of  the  menstrual  function, 
the  piles  continued  to  bleed,  but  less  regularly,  and  she  became  anaemic, 
emaciated  and  debilitated  to  the  last  degree.  When  she  was  forty-four 
years  of  age,  I  saw  her  for  the  first  time ;  the  piles,  which  were  very  huge 
and  vascular,  were  ligatured,  and  she  made  a  most  perfect  recovery  in  general 
health. 

The  colour  of  the  blood  is  most  generally  florid,  as  if  it  came  from  the 
small  arteries  or  capillaries  of  the  part  rather  than  from  the  veins.  It  wouM 
appear  that,  in  consequence  of  the  over-distended  and  varicose  condition  of 
the  veins  of  the  part,  the  onwai*d  flow  through  the  arteries  and  capillaries 
leading  to  them  is  obstructed  ;  and  that,  in  consequence  of  the  accumulated 
pressure  on  those  vessels,  their  parietes  give  way,  allowing  the  florid  blood  to 
escape  from  the  arteries. 

Very  commonly  the  internal  piles,  when  brought  down,  present  a  somewhat 
granular  sui-face,  in  consequence  of  ulceration  having  taken  place,  and  the 
whole  surface  will  be  seen  to  exude  blood  in  drops.  In  other  instances,  the 
blood  appears  to  come  from  a  cavity  in  one  side  of  the  haunorrhoid,  as  if 
rupture  had  occurred  from  over-distension  at  that  part. 

The  haemorrhoidal  flux  may  be  accompanied  by,  or  alternate  with,  a  thin 
glairy  mucous  discharge  from  the  rectum  and  diseased  structuies  ;  this  would 
appear  to  be  nothing  more  than  excessive  secretion  from  the  membraoe,  in 
consequence  of  the  irritation  set  up  by  the  presence  of  the  piles ;  it  is  seldom 
in  sufficient  quantity  to  produce  much  annoyance,  or  to  be  of  much  moment 
to  the  patient. 

Complications. — Piles  are  not  uncommonly  complicated  with  other  diseases 
of  the  rectum,  such  as  fissures,  fistula,  or  prolapsus.  When  connected  with 
fissure,  the  haemorrhoid  often,  as  Syme  has  remarked,  assumes  a  peculiar  foiin 
and  appearance,  presenting  itself  as  a  small  red-c^oloured  body,  like  a  pea  in 
size,  firm,  and  seated  at  the  base  of  the  fissure,  which  it  often  conceals ;  to  a 
practised  eye,  however,  the  presence  of  a  pile  of  this  peculiar  colour  and  shape 
is  sufficient  to  indicate  the  existence  of  a  fissure. 
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In  that  form  of  fistula  in  which  the  aperture  is  near  the  anus,  one  or  more 
external  piles  of  small  size  are  often  found  situated  at  the  orifice  of  the  fistula ; 
and  prolapsus  rarely,  if  ever,  is  met  with  in  adults,  without  the  simultaneous 
occurrence  of  piles. 

Tebhinations. — HsBmorrhoidal  tumours  may  terminate  by  Subsidence, 
Coagulation,  Suppuration,  or  Sphacelus. 

SiilMidmioe. — Complete  subsidence  of  a  pile  can  take  place  only  when  the 
disease  is  of  recent  occurrence.  When  of  long  standing,  and  after  it  has  been 
exposed  to  successive  attacks  of  inflammation  and  turgescence,  an  external 
pile  never  subsides  completely;  and  the  areolar  tissue  and  the  muco-cutaneous 
structures,  becoming  hypertrophied,  form  elongated  pendulous  flaps  around 
the  margin  of  the  anus. 

Co^gnlatJon  of  the  contents  of  the  pile  is  the  result  of  inflammation  having 
taken  place  in  it.  When  it  takes  place,  the  tumour,  after  more  or  less  active 
inflammation,  becomes  hard,  incompressible,  and  indolent,  permanent  in  size, 
and  of  a  purplish  or  plum  colour.  The  coagulum  thus  formed  may  excite  sup- 
puration, or  may  be  absorbed,  the  hypertrophied  tissues  forming  one  of  the 
usual  anal  folds  if  the  pile  be  external.  In  some  rare  instances,  the  coagula 
may  be  calcified  and  form  phlelx>lithe8. 

Coagulation  takes  place  more  frequently  in  external  than  in  internal  piles, 
owing  to  the  great  impediment  to  the  return  of  the  blood  from  them,  and  to 
their  greater  liability  to  inflammation,  their  exposed  situation  leading  them 
to  be  bruised  or  otherwise  injured.  Wlien  it  occurs  in  internal  piles,  it  most 
commonly  affects  those  that  are  of  a  columnar  or  longitudinal  shape,  and  least 
frequently  the  globular  variety. 

Bnppuratlon  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  up  in  internal  piles,  more  especially  in  those  that  have  previously 
been  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  with 
its  contents,  the  cavity  granulates,  and  becomes  obliterated,  and  the  pile  is  cured. 

8p]uM«l«s. — In  some  cases,  when  there  is  much  elongation  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of  that  membrane  and  of  the 
piles  may  take  place ;  and,  this  being  grasped  after  it  has  descended  by  the 
contraction  of  the  sphincter,  the  same  effect  may  be  produced  as  if  a  ligature 
were  applied.  The  tumour  becomes  much  swollen,  hard,  livid,  and  tense ;  there 
are  much  constitutional  disturbance  and  restlessness ;  but  after  a  few  days 
the  part  that  is  constricted  sloughs  and  drops  off,  and  all  the  symptoms  are 
relieved. 

DiAONOBiH.  —The  diagnosis  must  be  regarded  in  two  points  of  view  ; — 
1,  as  concerns  the  Hamorrlundal  Tumours;  and  2,  with  reference  to  the 
Hmmorrfundal  Flux, 

1.  K»morrhoidAl  Tunoom  must  be  diagnosed  from  prolapsus  ani, 
polypus  of  the  rectum,  epithelioma  of  the  anus,  and  condylomata  about  the 
anus.  From  prolApsiis  the  diagnosis  is  not  always  easy ;  indeed,  the  two 
diseases  ate  so  generally  associated,  that  it  is  of  little  moment  to  attempt  it. 
In  true  prolapsus,  ocular  examination  will  suflSce  to  distinguish  the  mem- 
branous wall  of  the  intestine,  forming  a  smooth,  rounded,  and  somewhat  lobu- 
lated  annular  protuberance,  from  the  isolated  tumours  of  piles.  In  pdjpwi 
the  history  of  the  case,  the  pedunculated  and  solitary  character  of  the  tumour, 
its  large  size,  and  comparatively  slight  tendency  to  periodical  haemorrhage, 
will  enable  the  Surgeon  to  make  the  diagnosis.    ZpitkeliomA  is  ea<«ily  recog- 
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nized  by  its  hardness  and  by  its  deep  infiltration  of  sorroiinding  parts.  In  any 
case  of  doubt,  a  digital  examination  of  the  rectum  will  make  its  nature  evident. 
From  condylomata  the  diagnosis  is  easy ;  the  sof  t,  flat,  mucous,  and  wait- 
like character  of  these  growths,  their  history,  and  their  occurrence  at  other 
points,  as  the  perinsBum,  scrotum,  vulya,  and  buttocks,  will  enable  the  Snigeon 
to  distinguish  them  without  any  difficulty. 

2.  The  Samoxrhoidal  Fliiac  must  be  distinguished  from  other  iatatftiBal 
lunnorrhageB.  This  may  be  done  by  attention  to  the  character  of  the  bloody 
which  will  enable  us  in  many  cases  to  determine  its  source.  When  it  .comes 
from  piles  it  is  liquid,  of  a  more  or  less  florid  colour ;  not  unfrequently  it  is 
quite  bright,  staining  or  coating  the  faeces  rather  than  being  mixed  up  with 
them.  When,  on  the  contrary,  the  blood  is  poured  out  at  some  higher  point 
in  the  intestinal  canal  than  the  usual  seat  of  hcemorrhoids,  it  is  of  a  dark,  sooty 
character,  mixed  up  with  liquid  fsBces  either  in  a  diffused  form  or  in  small 
black  coagula,  and  no  fresh  or  bright  blood  will  be  visible.  Digital  explontion 
of  the  rectum  in  cases  of  piles,  and  the  presence  of  symptoms  indicating  the 
existence  of  mischief  at  a  higher  part  of  the  intestine  than  the  anus  in  caaea  of 
metena,  will  also  serve  to  point  to  the  seat  of  the  flux. 

Tb£AT3ikxt. — In  conducting  the  treatment  of  a  case  of  piles,  that  Surgeon 
will  succeed  best  who  looks  upon  the  disease  not  as  a  local  affection,  merely 
requiring  manual  interference,  but  as  a  symptom,  or  rather  an  effect,  of  remote 
visceral  obstruction  and  disease,  the  removal  of  which  may  alone  be  sufficient  to 
accomplish  the  cure,  without  the  necessity  of  any  local  interference ;  or,  ahould 
it  be  thought  necessary  to  have  recourse  to  operative  procedure,  this  must  be 
made  secondaiy  to  the  removal  of  those  conditions  that  have  primarily  occa- 
sioned the  congestion  and  dilatation  of  the  hsemorrhoidal  vessels.  The  treat- 
ment of  piles,  therefore,  must  be  considered,  1,  as  regards  the  Removal  of  theee 
Constitutional  Conditions  or  Visceral  Obstructions  that  occasion  the  disease, 
together  with  any  Topical  Applications  that  may  be  considered  necessary;  and, 
2,  with  reference  to  the  Operative  Procedures  that  may  be  required  for  the 
removal  of  the  affection. 

1.  The  Constitiitional  Kanagement  of  piles  necessarily  varies  oonaider- 
ably  according  to  the  condition  of  the  patient  in  whom  they  occur,  and  the 
visceral  obstruction  to  which  they  may  be  referable.  Thus,  when  they  occur 
in  debilitiited  persons,  apparently  from  relaxation  of  the  vessels,  most  benefit 
will  be  derived  from  a  mild  tonic  and  nutritious  plan,  at  the  same  time  that 
the  bowels  are  kept  regular  by  some  of  the  aperients  that  will  immediately  be 
mentioned.  In  these  cases,  also,  much  advantage  is  often  obtained  by  the 
administration  of  the  confection  of  black  pepper,  which  acts  as  a  useful  local 
stimulant  to  the  vessels  of  the  i*ectum.  A  cold  water  injection  after  each 
motion  is  very  useful  in  these  cases.  In  the  great  majority  of  instances,  how- 
ever, more  particularly  when  occurring  about  the  middle  period  of  life,  pilc» 
are  connected  with  a  plethoric  state  of  system,  and  obstruction  of  the  ab- 
dominal viscera.  In  these  circumstances,  our  efforts  should  be  directed  to  the 
reduction  of  the  plethoric  condition,  by  putting  the  patient  upon  a  proper 
r^meu,  prohibiting  the  use  of  stimulants,  and  lessening  the  quantity  of 
animal  food  that  he  is  in  the  habit  of  taking.  When  piles  arise  from  the 
pressure  of  a  gravid  uterus  or  other  abdondnal  tumour*  little  can  be  done : 
except,  by  local  palliatives  and  mild  aperients,  to  moderate  the  iDOonvenience 
attending  them. 
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In  all  caaes  of  piles,  bat  more  particalarly  in  those  arising  from  hepatic 
obstmction,  mild  aperients  are  of  essential  service  ;  by  removing  fteculent  accu* 
molationSy  and  establishing  a  free  secretion  from  the  intestinal  surface,  they 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  time, 
drastic  purgatives  of  all  kinds  should  carefully  be  avoided.  The  most  useful 
apments  are  the  electuary  of  senna,  sulphur,  and  castor-oil ;  one  or  other  of 
which  should  be  taken  regularly  twice  or  thrice  a  week  at  bed-time,  in  as  small 
a  quantity  as  will  be  sufficient  to  keep  the  bowels  free.  In  many  cases,  the  con- 
fection of  senna  may  advantageously  be  given  in  combination  with  precipitated 
sulphur  and  the  bitartrate  of  potash,  equal  parts  of  each  of  these  being  made 
into  a  mass  with  twice  their  quantity  of  the  confection  and  a  little  syrup  ;  of 
this  electuary  a  dessert-spoonful  may  be  taken  every  night  or  every  second 
night.  If  there  be  a  relaxed  condition  of  the  rectum  and  anus  conjoined  with 
the  piks,  as  not  unfrequently  happens  in  old  as  well  as  in  young  people,  the 
adn^nistiation  of  an  electuary  composed  of  equal  parts  of  the  confections 
of  senna  and  of  black  pepper,  or  of  cubebs,  will  be  found  veiy  useful.  In 
liM^t,  in  all  oases  in  which  the  black  pepper  is  administered,  an  aperient 
should  be  given  from  time  to  time,  to  prevent  its  accumulation  in  the  large 
intestine.  When  the  liver  is  much  obstructed,  the  treatment  should  be 
specially  directed  to  the  .relief  of  this  organ ;  with  this  view,  a  course  of 
Plummer^s  pill,  followed  by  taraxacum,  and,  in  relaxed  constitutions,  the 
mineral  acids,  will  be  found  especially  serviceable,  at  the  same  time  that  the 
imwels  are  kept  free  by  gentle  aperients. 

The  habitual  use  of  lavements,  consisting  either  of  soap  and  water  or  thin 
gmel,  will  be  found  advantageous  in  many  cases  of  piles,  though  in  some  they 
appear  to  irritate,  and  rather  to  increase  the  disease.  When  the  piles  occur  in 
relaxed  constitutions,  the  lavement  should  be  used  cold ;  but  when  the  patient 
is  of  (nil  habit  of  body,  a  tepid  one  will  usually  be  found  to  agree  best.  In  the 
general  management  of  piles,  it  need  scarcely  be  observed  that  any  habits  which 
favoor  the  disease  should  be  sedulously  avoided. 

The  Xooal  TvaatmMit  of  pOes  is  of  considerable  importance.  The  parts 
should  be  r^fularly  sponged  with  cold  water,  morning  and  evening.  If  there 
be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result  from  the 
employment  of  some  astringent  injection,  such  as  a  very  weak  solution  of  the 
sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloridc — a  grain  of  the  first 
or  ten  drops  of  the  second,  to  an  ounce  of  water  ;  of  this  about  two  ounces 
may  be  injected  every  night  and  left  in  the  rectum.  The  application  of  an 
astringent  ointment,  such  as  the  nnguentum  gallas  co.,  extract  of  witch- 
faazd,  or  the  employment  of  the  anodyne  and  astringent  suppository 
already  recommended  for  fissure  of  the  anus,  will  be  attended  with  much 
benefit. 

If  external  pilesbeoome  inflamed,  the  patient  should  keep  his  l)cd,  and  leeches 
should  be  freely  applied  around  but  not  upon  the  tumours.  Tepid  lotions, 
poultices,  and  poppy  fomentations,  must  be  assiduously  used,  a  very  spare  diet 
enjoined,  and  the  bowels  opened  by  mild  saline  aperients.  If  a  coagulum  form 
in  an  external  pile,  as  the  result  of  inflammation,  the  tumour  should  be  laid 
open  with  a  lancet,  and  its  contents  either  squeezed,  or  turned  out  with  the 
flat  end  of  a  director.  If  abscess  form,  it  must  be  punctured  in  the  usual 
way,  and  the  part  afterwards  fomented  or  dressed  with  boracic  lint  soaked  in 
warm  boracic  lotion.    Should  strangulation  of  the  piles  take  place,  the  pro- 
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traded  swelling  miisfc  be  returned  by  genfcle  steady  pressure,  and  the  part  after- 
wards well  poulticed. 

2.  Operation. — The  means  above  indicated  are  usually  sufficient  in  ordinary 
cases  of  piles  ;  but  if  the  disease  attain  an  inconyenient  size,  giving  rise  to 
general  irritation  and  local  uneasiness,  or  if  the  abundance  of  the  haemorrhage 
be  such  as  seriously  to  interfere  with  the  health  of  the  patient,  it  will  become 
necessary  at  last  to  have  recourse  to  operative  interference,  with  a  view  of 
removing  the  diseased  structures.  No  operation  should  ever  be  undertaken 
whilst  the  pile  is  in  an  inflamed  state,  lest  unhealthy  inflammation  be  set  up 
in  the  part ;  it  is  also  well  to  get  the  patient's  health  into  a  good  state,  aa 
erysipelas  may  otherwise  follow  the  operation  ;  and  before  proceeding  to 
perform  it,  care  should  be  taken  that  the  bowels  have  been  weU  opened.  If 
the  patient  is  suflering  from  cirrhosis  of  the  liver  no  operation  is  justifiable. 

There  are  five  plans  of  treatment  commonly  adopted  for  the  removal  of 
piles  ;  viz.,  excision  of  the  tumour,  its  strangulation  by  ligature,  its  destruc- 
tion by  the  clamp  and  cautery,  by  crushing,  and  by  the  use  of  caustica 
These  methods  of  treatment  should  not  be  employed  indiscriminately.  The 
first  is  alone  applicable  to  external  piles ;  the  others  to  the  internal  form  of  the 
disease. 

Excision. — The  removal  of  external  piles  is  readily  eflfected.  The  tumour 
should  be  seized  with  a  vulsellum  or  hook,  drawn  forwards,  and  snipped  oflT 
with  a  pair  of  knife-edged  scissors,  curved  upon  the  flat.  At  the  same  time 
when  the  external  piles  are  removed  in  this  way,  any  pendulous  flaps  of  akin 
in  their  vicinity  should  be  excised,  lest  they  become  irritated,  and  constitute 
the  basis  of  a  fresh  pile.  After  the  excision  of  external  piles,  there  is  usually 
but  trifling  haemorrhage,  which  may  readily  be  arrested  by  the  application  of 
cold  lint,  or  a  pad  and  ^'bandage  ;  should  any  small  artery  bleed,  it  may  be 
pinched,  and  the  haemorrhage  thus  stopped.  The  haemorrhage  attendant  on 
this  little  operation  is  sometimes  rather  profuse. 

Ligature. — Internal  piles  are  usually  removed  by  the  ligature ;  in  fiict, 
it  may  be  laid  down  as  a  rule  in  surgery,  that  no  internal  pile  should  ever  be 
treated  by  excision.  The  reason  of  this  difference  in  the  practice  to  be 
adopted,  according  as  the  pile  is  situated  above  or  below  the  maigin  of  the 
anus,  is  the  liability  to  haemorrhage  in  the  one  case,  but  not  in  the  other.  The 
bleeding  that  follows  the  excision  of  an  external  pile  is  not  only  small  in 
quantity,  but  may  readily  be  arrested  by  cold  or  pressure.  With  internal 
piles,  however,  it  is  different ;  these  tumours  are  not  only  more  vascular,  being 
often  fed  by  a  large  central  arterial  twig,  but  are  deeply  seated,  and  do  not 
readily  admit  of  the  application  of  means  for  the  arrest  of  the  flow  of  Uood 
from  them.  So  difficult  is  it  to  stop  the  bleeding  from  an  internal  pile  in 
some  cases,  that  patients  have  actually  lost  their  lives  from  this  cause  after  iu« 
excision,  even  in  the  hands  of  some  of  the  most  distinguished  Surgeons.  The 
excision  of  internal  piles  has  consequently  been  very  properly  abandoned. 

The  Operation  for  the  Ligature  of  Internal  PUes  may  most  conveniently  be 
conducted  in  the  following  manner*  The  patient,  having  had  his  bowels 
cleared  out  by  a  dose  of  castor-oil  on  the  day  preceding  that  fixed  for  the 
operation,  should  have  an  abundant  lavement  of  warm  water  administered 
about  an  hour  before  the  Surgeon  arrives  ;  and  he  should  then  be  direoied 
to  sit  for  half  an  hour  on  a  bidet,  or  over  a  pan  containing  hot  water, 
bearing  down  at  the  same  time,  so  as  to  cause  the  pUea  to  protrude.    Whea  ail 
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is  ready,  he  should  be  laid  on  the  bed  on  his  left  side,  with  the  nates 
well  projecting ;  the  Surgeon  then  seizes  the  most  prominent  pile  with  a  ring- 
forceps  (Fig.  814),  draws  it  well  forwards,  and  ties  its  base  as  tightly  as 
possible  with  a  thin  whipcord  ligature.    The  ring-forceps  may  be  tightened 
by  a  clip  or  by  a  strong  India-rubber  ring  on  the  shanks,  which  closes  them  if 
drawn  down  to  the  handles.    He  does  the  same  to  one  pile  after  the  other, 
until  all  that  can  be  met  with  have  been  strangulated  in  this  way.    In  some 
cases  the  pile  is  so  broad  at  the  base,  that  the  ligature 
will  not  include  it.    In  such  cases  some  Surgeons  employ 
transfixion  ;  this  may  usually  be  done  readily  enough 
by  means  of  a  nseTUS-needle,  or  by  the  instrument  repre- 
sented in  the  annexed  drawing  (Fig.  815),  Bushe's  Needle, 

which  consists  of  a  steel  shank  fixed  in 
an  ivory  handle,  and  having  its  free  end 
perforated  for  the  reception  of  a  needle- 
eye  near  its  point.  In  this  instrument 
not  only  is  the  angle  formed  by  the  needle 
and  the  shank  a  very  convenient  one  for 
passing  a  ligature  through  a  pile  inside 
the  anus,  but  more  particularly,  as  the 
needle  can  be  detached,  it  may,  as  soon  as 
it  is  carried  across  the  base  of  the  tumour, 
be  sq»rated  and  so  withdrawn  more 
readily  than  it  otherwise  could.  Trans- 
fixion of  the  pile  and  its  ligature  in  f\u.  8i5.~Biuiiie's  Neodip 
two  halves  is,  however,  a  very  dangerous  JJ^w>y*'»8i^*«"  ^ 
procedure,  and  should  never  be  had 
recourse  to  if  it  can  possibly  be  avoided.  The  danger  of  this  operation  con- 
sists in  the  possibility  of  a  hsemorrhoidal  vein  being  transfixed,  and  the  two 
halves  then  tied  separately.  In  this  way  the  vessel  is  left  open  and  cannot 
collapse,  and  the  risk  of  direct  septic  absorption  becomes  very  great. 

Transfixion  may  usually  be  avoided  when  the  pile  is  large  and  round,  by 
snipping  through  the  cutaneous  portion  by  means  of  curved  scissors,  thus 
leaving  a  deep  groove  for  the  reception  of  the  ligature,  which  then  constricts 
only  the  substance  and  mucous  surface  of  the  hsBmorrhoid.    If  the  pile  be 
longitudinal,  it  may  be  deeply  notched  with  scissors  in  a  direction  upwards 
from  its  lower  attachment,  at  the  line  of  junction  between  the  skin  and  mucous 
membrane,  and  the  ligature  tied  in  the  groove  thus  formed.    In  whatever  way 
the  ligatures  are  applied,  care  should  be  taken  that  they  are  tied  as  tightly  as 
possible,  so  that  the  piles  may  be  efTeetnally  strangled  at  once  ;  as  in  this  way 
they  separate  much  more  readily,  and  with  far  less  pain  to  the  patient  than  if 
IfXMely  tied.    When  all  the  tumours  requiring  ligature  have  been  tied,  the 
ends  of  the  threads  must  be  cut  ofT  close,  and  the  strangulated  mass  poshed 
iMick  into  the  bowel.    If  there  be  any  external  piles,  these  must  now  be  cut 
off ;  for,  unless  this  be  done,  they  become  irritated,  swollen,  and  inflamed  by 
the  presence  of  the  ligatures,  and  constitute  a  source  of  modi  distreB.     j^ 
morphia-suppository  is  administered  and  the  patient  maat  now  Rtnni  to  iie^i^ 
and  should  keep  the  recumbent  posture  until  the  ligmdireB 
nsaaily  happens  from  the  sixth  to  the  eighth  day,  when 
will  be  left,  which,  however,  speedily  closes  and  eouUarta.    In  r 
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this  procew  may  be  facilitated  by  the  application  of  the  nitrate  of  nlver 
through  a  speciilum  ani.  On  the  third  or  fiinrth  day  tttba  the  operation,  Ibe 
bowels  may  be  opened  with  a  dose  of  caator-oil. 

In  the  ^ler-trealment  of  the  case,  care  mnst  be  taken  to  prevent  the  raoor- 


.— Smith'!  Clini 


Tence  of  thoee  caoseB  that  gave  rise  to  the  aSiaction  in  the  first  instance.  After 

piles  bavo  been  tied,  more  partkalarly  if  they  be  seated  towards  the  anterior 

part  of  the  rectnm,  there  is  freqnently  great  irritation  set  np  about  the  nook  of 

the  bladder,  so  that  the  patient  experiences  difficnlty  in  paning  his  urine,  and 

sometimee  BnfTers  from  complete  retention  ;  a  warm  hip  bath,  and  a  full  dose 

of  hjoscyamus  and  nitrous  ether,  will  osnally  relieve  this,  and  enable  the  orine 

(0  pass ;  if  it  fails,  a  catlieter  must  be  passed.     Id 

some  casee,  where  the  external  piles  are  very  large  and 

vascular,  and  the  patient  debilitated,  the  ordinary 

mie  of  catting  them  off    may  advantageously    be 

deviated  from,  and  a  combination  of  the  treatment 

by  excision  and  ligature  be  adopted.     In  snch  cases 

an  incision  may  be  made  through  the  intcgnments 

merely,  and  tbcoi  the  piles  tied  in  the  coarse  of  the 

groove  thus  formed.    By  theae  means  the  pain  and 

oonstitntional  disturbance  ooiuequenton  the  indosioQ 

of  a  portion  of  the  integnment  in  the  ligature  are 

avoided,  at  the  same  time  that  the  risk  of  hemorrhage 

is  not  incurred. 

The  treatment  of  pilea  hy  ligature  is  not  altogether 
devoid  of  dangw  in  penons  of  broken  coustitntion.  I 
have  more  than  once  known  death  from  pynmia  result 
in  these  caaefl. 

Smitlt's  OptrmiieaL, — Piles  may  be  removed  with 
but  little  fear  of  bnmorrhage  by  the  method  intro- 
duced by  H.  Smith,  which  is  as  follows.    The  pile  is 
bron^t  down  and  seiied  in  a  clamp  (Fig.  81G>,  fixed 
by  a  few  toma  of  the  screw,  aud  burnt  off  with  a 
nc  sii. -Auiiwiiui'*  Clul^   cautery.     The  clamp   is  then    slowly   relaxed,  and 
should  any  bleeding  take  place  as  it  becomes  knte,  it 
is  again  tightened,  and  the  cautery  applied  once  more.    The  operation  is 
usually  followed  by  less  pain  than  the  ligatnre,  and  is  fbllowed  by  equally 
aatisfactory  resulbB ;  hssmorrhage  is  prevented,  and  cicatrisation  facilitated. 

Ths  Xsmeral  of  Pilsa  br  the  OalTsaio  SoKsaaw  may  easily  be  effected, 
the  pile  being  drawn  down  with  ring-foroeps,  and  ito  base  oonstrictod  by  Ute 
pUtmnm-wire  of  the  eorasear,  which,  being  tightened,  cats  off  the  projecting 
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miuB  very  re&dily.  This  treatment  is,  faowcTer,  more  tronbleeome,  and  pte- 
aents  no  odTftntages  over  the  method  by  the  clamp  and  cautery. 

Onialiiiig. — The  plan  of  removing  piles  by  crnahing  has  been  introdaced 
by  Pollock.  By  this  method  the  hsemoirhoid,  after  having  been  properly 
freed  by  snipping  with  Bcissom,  is  seized  in  a  pair  of  screw-forceps,  which  are 
lightened  bo  as  to  cx>mpreBB  the  pile  into  a  narrow  line  at  the  part  seized — the 
projecting  portion  is  then  cut  off  and  the  instrument  removed.  Allingham 
has  invented  &  clamp  (Fig.  817)  for  this  purpose,  which  is  more  powerful  than 
the  forceps  and  very  easy  of  management. 

OKHstdoa. — In  certain  kinds  of  internal  piles,  the  application  of  nitric  acid 
has  been  recommended  by  Houston  of  Dublin,  and  H.  Lee,  and  may  certainly 
be  adopted  with  advantage.  It  must  not,  however,  be  applied  to  the  external 
or  to  the  intcro-extemat  pile,  as  it  will  produce  extreme  irritation  ;  nor  can  it 
be  looked  upon  as  a  substitute  for  the  ligature  or  the  cautery  in  internal  piles 
generally.  It  is  especially  in  the  granular  pile,  having  an  ulcerated  surface, 
that  this  mode  of  treatment  is  useful ;  as  iu  these  cases  it  appears,  by  destroy- 
ing a  portion  of  the  mucous  membrane,  not  only  to  cnre  the  pile  to  which  it 
ie  applied,  but,  by  producing  an  ulcer,  to  give  rise  to  a  cicatrix,  which,  by 
contTBcting,  consolidates  the  parts  in  its  vicinity,  and  so  lessens  the  relaxed 
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state  of  the  rectum,  which  favours  the  hsemorrhoidal  tendency.  The  acid 
may  conveniently  be  applied  through  a  glass  speculum,  having  an  aperture  ou 
one  side  (Fig.  818).  This  should  be  introduced  well  oiled,  until  the  pile  pro- 
jects through  the  opening  in  it,  when  it  must  be  freely  rubbed  with  a  piece  of 
stick,  or  a  glass  rod,  or  bmsh,  dipped  in  the  acid  ;  the  surface  is  then  immc- 
diatciy  wiped  with  a  piece  of  lint  saturated  with  prepared  chalk  and  water, 
and  the  instrumeut  removed.  Or  the  gilt  clip  (Fig.  819)  may  be  used,  so  as 
to  efTectuaily  protect  the  neighbouring  parts  from  the  action  of  the  acid.  A 
thin  slough  separates,  leaving  a  raw  surface,  which  gradually  cicatrizes  and 
contracts.  The  application  of  the  acid  occasions  but  little  pain  when  fairly 
made  within  the  rectum ;  but  if  a  drop  of  it  accidentally  come  into  contact 
with  the  muco-cntaneoug  surface,  a  vast  deal  of  irritation  and  inflammation  is 
excited.  This  plan  of  treatment,  though  useful  in  particular  forms  of  pile,  as 
when  the  tumour  is  granular  and  flat,  so  as  not  to  allow  of  ready  removal  by 
the  ligature,  should  not  be  practised  when  other  means  can  be  employed,  as  it 
is  by  no  means  go  certain  a  mode  of  treatment.  It  cannot  be  considered 
altogether  devoid  of  risk ;  for  I  have  known  one  instance  in  which  fatal 
erysipelas  followed  the  cauterization  of  piles  with  nitric  acid. 

VOL.  II.  8  X 
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Dangers  attending  Operations  for  Piles, — The  operation  for  the  removal  of 
piles  may  be  attended  by  three  sources  of  danger.  After  excision,  and  even 
the  application  of  the  ligature  or  of  nitric  acid,  erysipelas  may  develop.  If 
the  objectionable  practice  of  transfixing  the  pile  by  the  needle  be  followed, 
and  it  be  tied  in  two  separate  parts,  a  hemorrhoidal  vein  may  thus  be  opened, 
and  its  sides  held  apart  by  the  action  of  the  ligatures,  and  thus  a  tendency  to 
direct  pysemic  infection  be  induced ;  and  lastly,  I  have  seen  a  kind  of  erysipe- 
latous colitis  follow  the  operation,  leading  to  profuse  muco-purulent  discharge 
and  high  fever.  I  have  also  in  one  case  seen  pelvic  cellulitis  set  up.  But 
all  these  various  secondary  affections— erysipelas,  pyaemia,  colitis,and  cellulitis — 
are  happily  of  rare  occurrence. 

A  permanently  moist  conditioii  of  the  skin  aroimd  the  aniui  is  not  un- 
f requent,  as  the  result  of  portal  congestion  or  a  hsemorrhoidal  tendency.  It  is 
best  removed  by  the  habitual  use  of  aperient  sahnes,  or  of  aperient  mineral 
waters,  as  those  of  Piillna  or  Friedrichshall. 

Fmritiui  Ani  is  often  an  extremely  troublesome  affection,  the  itching  and 
general  irritation  about  the  anus  being  almost  unbearable.  In  some  cases  it 
is  due  to  the  presence  of  external  piles  or  worms.  In  others  it  results  from 
the  irritation  of  the  skin  from  the  mucous  discharge  just  mentioned.  In 
others  again  it  is  due  to  eczema.  Excess  in  alcoholic  stimulants,  habitual 
constipation,  and  other  conditions  may  give  rise  to  it ;  but  frequently  the 
most  careful  investigation  fails  to  detect  any  cause.  The  Treatment  must 
have  reference  to  the  cause  if  one  can  be  found.  If  there  be  an  external  pile, 
the  removal  of  it ;  if  worms,  their  expulsion  will  probably  cure  the  condition. 
If  it  is  due  to  eczema,  boracic  acid  ointment  with  a  drachm  of  extract  of 
belladonna  added  to  each  ounce  will  frequently  bring  about  a  speedy  core. 
If  there  is  a  mucous  discharge  the  frequent  application  of  boracic  acid 
lotion  may  give  relief.  In  some  cases  it  seems  dependent  on  gout,  and  the 
treatment  for  that  disease  removes  the  pruritus.  In  other  cases  arsenical 
preparations  wiU  be  found  useful,  together  with  the  local  application  of 
chlorinated  lotions  or  those  containing  hydrocyanic  acid.  Sometimes  tar 
applied  by  means  of  a  piece  of  oakum  gives  complete  relief,  but  in  many 
cases  nothing  succeeds. 

FBOIiAPSUB    ANI. 

Prolapsiie  Ani  consists  in  a  protrusion  of  the  mucous  membrane  of  the 
rectum  through  the  anal  orifice ;  the  areolar  tissue  that  lies  underneath  it 
being  also,  in  the  majority  of  instances,  much  thickened  and  elongated.  In 
the  ordinary  prolapsus,  the  muscular  structures  of  the  gut  are  not  protruded : 
yet  occasionally  the  muscular  coat  descends  \vith  the  mucous  membrane,  an 
invagination  of  the  bowel  taking  place,  which  constitutes  a  far  more  serious 
condition.  The  former  condition  alone  is  correctly  termed  prolapsus  ani,  the 
latter  is  more  correctly  spoken  of  as  prolapsus  or  procidentia  recti.  Pn>lap6afi 
recti  is  rarely  met  with  in  adults,  and  is  in  them  never  extensive  ;  in  children 
it  is  the  common  condition,  true  prolapsus  ani  being  very  rare.  The  prolapens 
of  children  is,  therefore,  better  considered  separately  from  that  of  adults. 

Causes  of  Prolapsus  Ani. — In  weakly  persons  generally  there  is  a  natural 
tendency  to  prolapsus  ;  the  slight  protrusion  of  the  raucous  membrane  which 
takes  place  during  defaecation  being  increased  by  any  constitutional  condition 
that  gives  rise  to  atony  of  the  muscular  system,  especially  if  irritation  of  ihe 
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inteatinal  mucous  membrane  be  coujoiued  with  this,  as  iu  dysenteiy,  chronic 
diarrbcca,  &c.  80,  i^io,  the  habitual  constipation,  often  occmrinK  in  peisons 
of  a  relaxed  habit  of  bod^,  apparently  proceeding  from  want  of  power  in  the 
rectnm  to  expel  ito  contenU,  and  requiring  conetant  Htmining  at  stool,  pre- 
disposes to  this  affection.  It  is  especially  common  in  those  who  labour  under 
etricture,  stone,  or  any  other  disease  about  the  urinary  ot^^ans  that  require  a 
considerable  effort  to  be  made  in  expelling  the  contents  of  the  bladder.  In 
persons  whose  constitution  ha^  been  relaxed  by  a  long  residence  in  India,  this 
disease  also  frequently  occurs.  In  other  cases,  and  indeed  most  usually,  the 
prolapsus  is  associated  with  piles,  the  weight  and  dragging  of  the  haemorrhoids 
drawing  down  the  mucous  membrane.  This  is  especially  apt  to  happen, 
when  there  is  general  haemorrhoidal  tendency  about  the  anus.  In  feet,  the 
causes  of  prolapsus  may  be  summed  up  under  three  heads ;  1.  Simple 
relaxation  of  tissue,  such  as  is  met  with  in  weakly  persons  ;  2.  Sympathetio 
irritation,  as  in  chronic  tenesmus,  stone  in  the  bladder,  &c. ;  3.  A 
hsemorrhoidal  or  polypoid  condition  of  the  mucous  membrane  of  the 
rectum. 

Dlagnobis. — ProlajMua  is  readily  recognized.  It  consists  iu  the  protrusion 
of  a  ring  of  mucous  membrane  of  a  red  or  purpUsh  colour,  and  baring  a 
somewhat  turgid  look,  rather  lobulated  in  shape,  and  Taiying  in  size  from 
half  a  walnut  to  a  small  orange 

(Fig.  820).     The  mucous  mem-  ^•• 

brane  covering  this  ring  will  be 
fonnd  to  be  continuous  with  that 
investing  the  sphincter,  and  this 
constitutes  the  mark  of  distinc- 
tion between  ordinary  prolapsus, 
a  projecting  intussusception  or  a 
protruding  polypoid  growth.  In 
prolapsus  there  is,  when  the  pro- 
tmsion  is  down,  a  dragging  and 
smarting  sensation,  oflen  attended 

with  a  good  deal  of  spasm  about  ng.  e!a._proUpni  arl 

the  neck    of    the  bladder,  and 

not  nnfrequcntly  with  symptoms  of  stricture.  In  chronic  cases,  the  anal 
aperture  appears  to  be  permanently  relaxed  ;  and,  on  introducing  the  finger 
into  it,  it  is  fonnd  to  be  widened  and  weakened.  The  folds  of  skin  in  its 
neighbourhood  are  relaxed  and  elongated,  radiating  from  it  as  from  a  centre  ; 
they  are  commonly  bluish,  soft,  somewhat  swollen,  and  pendulous,  and  often 
the  seat  of  a  good  deal  of  irritatioo.  The  protrusion  at  first  occurs  only  after 
defiEcation,  and  then  readily  gots  back  of  itself,  or  is  reduced  by  steady  pressure 
upon  it :  after  a  time,  however,  it  will  come  down  at  other  periods ;  thus  it 
may  protrude  during  riding,  walking,  or  even  standing,  and  is  returned  with 
much  difflcnity. 

Strangulation  of  the  prolapsus  may  occasionally  occur,  if  it  be  allowed  to 
protrude  for  a  considerable  length  of  time  without  a  proper  attempt  being 
made  to  push  it  back.  It  then  becomes  swollen  and  livid,  with  great  pain 
and  tenesmus,  diachai^es  a  fetid  ill-conditioned  pus,  and  may  eventually  fall 
into  a  sloughy  state,  and  thus  separating,  undergo  a  spontaneous  cure. 

There  is  a  form  of  prolapsus  that  arises  from  complete  atony  of  the  levator 

S  It  s 
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and  sphincter  ani  mnscles.  For  this  nothing  can  advantageonsly  be  done  by 
operation.    Palliation  by  simple  support  is  the  sole  treatment. 

Treatkent. — The  treatment  of  prolapsus  may  be  said  to  be  palliative  and 
curative.  The  Palliative  Treatment  consists  in  the  first  place  in  reducing 
the  tumour  when  protruded.  This,  in  ordinary  circumstances,  the  patient  doca 
for  himself ;  but,  if  it  become  congested,  it  requires  the  help  of  the  Surgeon  to 
put  it  back.  This  may  occasionally  be  readily  done  by  laying  the  patient  on 
his  side,  or  making  him  lean  over  the  back  of  a  chair  ;  and  then  greasing  the 
mass  with  some  oil,  seizing  it  with  a  soft  towel,  and  gradually  compressing  it, 
working  it  back.  It  may  be  kept  up  by  wearing  a  belt  with  a  pad  and  elastic 
support.  Olive-shaped  pewter  pessaries  are  occasionally  employed,  with  the 
view  of  preventing  the  protrusion  5  but  I  have  never  seen  them  of  any  service, 
the  sphincter  being  usually  too  relaxed  to  keep  them  up,  and  their  prcesore 
appearing  to  excite  irritation. 

The  regulation  of  the  bowels  is  as  important  in  prolapsus  as  in  piles.  It  is 
usually  best  done  by  the  administration  of  those  laxatives  that  have  been 
recommended  for  the  latter  disease.  It  is  a  good  plan  in  prolapsus  to  get  the 
patient  to  have  his  daily  motion  at  bed-time  instead  of  at  the  usual  hoar  in 
the  morning ;  the  recumbent  position  and  the  uniform  temperature  of  the 
bed  preventing  the  irritation  of  the  sphincter  and  spasm  of  the  anal  miucles 
that  commonly  continue  for  some  time  after  the  reduction  of  the  prolapeus. 
and  which  are  a  source  of  great  discomfort  when  occurring  in  the  early  part  of 
the  day. 

Curative  Treatment. — The  relaxation  of  the  mucous  membrane  of  the 
rectum  that  essentially  constitutes  prolapsus  may  often  be  obviated  by  astrin- 
gent injections  or  suppositories.  The  best  injection  is  that  of  the  sulphate  of 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  ounce  of  water,  thrown 
up  in  small  quantities  sufficient  for  the  bowel  to  retain.  In  mild  cases  of 
prolapsus,  conjoined  with  a  relaxed  state  of  the  mucous  membrane  of  the 
rectum  and  relaxation  of  the  sphincter,  the  use  of  the  iron  injection  will  be 
found  particularly  beneficial,  at  the  same  time  that  the  action  of  the  bowels  is 
regulated  by  means  of  an  electuaiy  taken  in  the  morning  or  at  night.  By 
thus  giving  tone  to  the  bowel,  at  the  same  time  that  constipation  is  prevented, 
the  disease  will  occasionally  undergo  a  cure,  provided  it  be  not  associated  with 
any  affection  in  other  organs. 

In  those  cases  in  which  the  prolapsus  is  ha^morrhoidal  or  polypoid,  the  pro- 
trusion being  dragged  down  by  the  weight  and  strain  of  the  pile  or  polypus, 
the  same  treatment  must  be  adopted  as  has  been  recommended  for  the  latter 
disease ;  and  usually,  after  the  ligature  and  removal  of  the  pile  or  polypus,  the 
prolapsus  will  be  cured.  In  slight  cases  of  prolapsus,  in  which  the  disease 
appears  rather  to  be  owing  to  the  relaxation  of  the  sphincter  and  of  the  tiasaes 
external  to  it,  the  muco-cutaneous  integument  hanging  in  loose  folds  anmnd 
the  anus,  considerable  benefit  will  commonly  result  from  snipping  off  these 
pendulous  flaps  of  skin ;  the  cut  surface  that  is  left  cicatrizing,  and  by  its 
contraction  bracing  up  the  part,  and  thus  preventing  its  further  protrusion. 
These  pendulous  flaps  are  Ix^t  removed  in  a  direction  radiating  from  the  anal 
orifice,  with  curved  knife-edged  scissors. 

When  the  prolapsus  is  considerable,  and  the  ordinary  palliative  treatment 
after  a  proper  trial  fails  in  effecting  a  cure,  it  will  be  necessary  to  remove 
the  protruded  mucous  membrane  by  operation.    This  should  be  done  by  the 
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application  of  the  ligature,  or  by  the  clamp  and  caateiy  ;  excision,  though 
easy,  being  objectionable  in  this  as  in  the  case  of  piles,  on  account  of  the 
danger  from  haemorrhage. 

Applioation  of  Zigatnro. — The  patient  having  had  the  bowels  freely 
opened  on  the  preceding  day,  and  an  enema  of  tepid  water  on  the  morning  of 
operation,  should  be  directed  to  sit  over  a  pan  of  hot  water,  in  order  to  make 
the  prolapsus  descend ;  a  portion  of  it  may  then  be  seized  with  a  pair  of 
broad-ended  forceps,  such  as  are  represented  in  Fig.  814,  drawn  well  forwards 
and  firmly  tied  with  a  strong  piece  of  whip-cord.  A  similar  process  is  then 
repeated  on  the  opposite  side  of  the  anus.  Should  there  be  any  difficulty 
on  account  of  the  shape  of  the  protrusion  in  ligaturing  the  base  firmly, 
this  may  be  obviated  by  transfixing  it  with  a  hsmorrhoidal  needle,  and 
tying  it  on  each  side.  I  think,  however,  that  it  is  better,  if  possible,  to  avoid 
doing  this.  If  the  protrusion  be  very  large  the  ligatures  should  not  be 
made  to  include  too  much,  lest  the  muscular  coat,  or  perhaps  even  the  seronsi 
have  also  descended,  and  should  be  accidentally  included,  or  lest  a  stricture 
of  the  bowel  should  jfollow  the  operation.  The  ends  of  the  ligature  must  then 
be  cut  short,  the  whole  protrusion  returned  into  the  bowel,  the  external  flaps 
of  skin  cut  oflT,  and  a  morphia-suppositoiy  introduced  into  the  bowel.  Small 
doses  of  opium  or  morphia  may  subsequently  be  administered,  so  as  to 
arrest  all  peristaltic  action  for  a  few  days.  Should  the  ulcerated  sur&ce  show 
any  difficulty  in  healing,  it  must  be  touched  with  the  nitrate  of  silver.  This 
operation  always  leaves  a  permanent  cure. 

The  ligature  of  prolapsus,  like  that  of  inUmdl  piles,  is  not  very  painful, 
and  for  it  chloroform  need  not  be  administered  ;  indeed,  in  some  cases  it  is, 
perhaps,  better  that  it  should  not  be  given,  as  the  protrusion  is  apt  to  slip  up 
under  its  influence,  the  patient  not  being  able  to  exercise  the  proper  expulsive 
efforts.  But,  as  the  excision  of  the  external  flaps  and  piles  is  attended  by 
very  sharp  sufiering,  it  is  as  well  to  administer  the  anaesthetic  at  the  time 
when  they  are  being  removed. 

If  the  clamp  and  cautery  be  used  they  are  applied  in  the  same  way  as  for 
piles. 

Should  a  prolapsus  become  strangulated,  it  would  be  necessary  to  try  to 
reduce  it  through  the  sphincter  by  the  employment  of  the  taxis ;  if  this  cannot 
readily  be  accomplished,  free  incisions  may  be  made  into  it ;  if  it  be  not  re- 
duced, it  will  slough  away,  and  thus  undergo  permanent  cure. 

Frolapsns  of  tho  Boetom. — ^As  before  stated  thiB  is  rare  in  adults  and  is 
seldom  extensive.  It  can  only  be  suspected  when  the  amount  extruded  from 
the  anus  is  very  large.  In  children,  on  the  other  hand,  a  prolapsus  almost 
invariably  includes  the  whole  of  the  coats  of  the  bowel.  It  presents  a  smooth 
red  surfiice  and  projects  usually  for  some  distance  from  the  anus.  As  much 
as  six  or  seven  inches  have  been  known  to  be  extruded.  It  has  before  been 
pointed  out  that  intussusception  commencing  at  the  ilio-caecal  valve  may  reach 
the  anus  and  actually  project  from  it.  In  this  condition  the  valve  itself  forms 
the  apex  of  the  protrusion.  If  the  intussusception  occur  in  the  rectum  it 
may  still  more  readily  project  from  the  anus.  These  conditions  are  easily 
distinguished  from  true  prolapsus  of  the  rectum,  for  in  the  latter  condition 
the  mucous  membrane  covering  the  protruded  gut  is  continuous  with  the 
skin  at  the  margin  of  the  anus,  while  in  an  intussusception  the  finger  can  be 
passed  into  the  bowel  by  the  side  of  the  projecting  invagination.    Prolapsus 


902    DISEASES   OF   THE   LARGE   INTESTINE  AND    ANUS. 

of  the  rectum  is  seldom  much  swollen  and  very  rarely  becomes  strangu- 
lated. 

The  Catises  of  prolapsus  of  the  rectum  in  children  are  various.  It  is  com- 
mon in  connection  with  dysenteric  diarrhcea,  especially  in  weakly  children. 
The  irritation  of  worms  is  one  of  the  most  frequent  causes.  Polypus  of  the 
rectum  is  an  occasional  cause,  and  is  easily  recognized  by  the  protrusion  of  the 
tumour  with  the  bowel.  Stone  in  the  bladder  is  most  frequently  accompanied 
in  children  by  some  protrusion  of  the  bowel  during  the  straining  to  pass  water. 
On  the  other  hand,  an  extensive  prolapsus  may  cause  irritation  of  the  bladder 
in  a  male  child  and  thus  simulate  stone. 

TreatmmL — As  the  protrusion  consists  of  the  whole  bowel,  it  is  evident 
that  any  operative  interference  would  be  accompanied  by  danger  of  wounding 
the  peritoneum,  and  is  consequently  unjustifiable.  Supeiiicial  cauterization  and 
removal  of  pieces  of  mucous  membrane  have  been  recommended,  but  they  are 
never  necessary.  In  the  vast  majority  of  cases  the  tendency  to  prolapsus 
speedily  disappears  if  the  cause  be  removed.  Tonic  medicines,  especially  iron, 
regulation  of  the  bowels  by  mild  aperients,  and  the  administration  of  a  mode- 
rate quantity  of  unstimulating  food  will  soon  relieve  it  if  due  merely  to  weak- 
ness. If  worms  are  present  salt  and  water  or  quassia  injections  wiU  soon  get 
rid  of  them.  If  there  is  any  urinary  disturbance  the  child  should  be  sounded 
for  stone,  the  removal  of  which  will  at  once  cure  the  prolapsus.  The  pn>- 
lapsed  bowel  should  in  all  cases  be  bathed  with  cold  water,  and  then  rednoed 
by  gentle  pressure  with  some  oiled  rag.  Should  it  become  strangulated,  a 
condition  of  extreme  rarity,  an  attempt  must  be  made  to  reduce  it  by  pressure, 
but  if  this  fails  it  must  be  allowed  to  slough  of^  while  opium  is  administered 
to  relieve  pain  and  arrest  any  action  of  the  bowek.  In  this  way  it  may  safely 
separate  without  the  occurrence  of  peritonitis. 

Protnudon  of  an  Ovuaeimtk  Cyst  from  tlM  Anxm  occurred  in  a  unique 
case  recorded  by  Stocks  of  Salford.  The  cyst,  which  was  the  size  of  a  oocoa- 
nut,  was  removed  by  incision  through  the  coats  of  the  bowel,  which  were 
forced  out  before  the  tumour  ;  and  after  the  wound  had  healed,  the  gat 
returned. 
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SECONDARY  DISEASES  OP  THE  URINARY  ORGANS  ARISING 
FROM  SURGICAL  CAUSES.— PYEMIA  AND  SEPTICEMIA 
IN  URINARY  DISEASES. 

The  great  majority  of  cases  of  stone  in  the  bladder,  stricture  of  the  urethra, 
cystitis  secondary  to  paralysis,  retention  from  enlarged  prostate,  tumours  of 
the  bladder,  and,  in  short,  of  every  disease  tending  to  hinder  the  escape  of 
urine  from  the  bladder,  or  to  induce  chronic  inflammation  of  that  organ, 
terminate,  if  not  relieved,  by  giving  rise  to  &ta]  disease  of  the  kidneys.  This 
fact  alone  is  sufficient  to  make  the  study  of  the  secondary  affections  of  the 
kidney  of  the  greatest  importance  to  the  practical  Surgeon  ;  and  the  obscurity 
which  surrounds  their  diagnosis,  and  the  general  impotence  of  treatment 
intended  for  their  relief,  renders  the  subject  well  worthy  of  the  fullest 
investigation. 

Xorbid  ConditionB  of  the  Bladder. — If  we  examine  a  case  in  which 
death  has  occurred  from  one  of  the  above-named  diseases,  we  find  that  the 
mucous  membrane  of  the  bladder  shows  signs  of  both  recent  and  old  inflam- 
maiion.  The  recent  is  indicated  by  the  swollen  and  softened  condition  of  the 
mucous  membrane,  and  the  intense  purple  of  the  summits  of  the  rugse,  and 
possibly  by  patches  of  ulceration,  the  ulcerated  surfaces  being  often  covered  by 
a  thick  slough  closely  resembling  diphtheritic  membrane.  The  old  inflamma- 
tion is  indicated  by  the  dark  slate-grey  pigmentation  which  affects  the  greater 
part  of  the  mucous  membrane,  and  which  has  resulted  from  repeated  attacks 
of  intense  congestion,  in  which  red  blood-corpuscles  have  become  extravasated, 
and,  after  breaking  up  and  becoming  absorbed,  have  left  their  pigment  behind 
them.  The  muscular  wall  of  the  bladder  is  found  to  be  hijperirophiedy  or  not, 
according  to  circumstances.  If,  in  order  to  expel  the  urine,  it  have  been  called 
upon  to  make  a  greatly  increased  pressure  on  its  contents,  the  hypertrophy 
will  be  very  marked.  If  the  obstruction  to  the  flow  of  urine  have  been  of  a 
valvular  nature,  as  is  often  the  case  in  enlarged  prostate,  then  dilataiion  of  the 
bladder  will  greatly  exceed  the  hypertrophy  of  the  muscular  walls.  It  may, 
therefore,  always  be  supposed,  when  great  hypertrophy  with  contraction  of  the 
bladder  is  found,  that  increased  difficulty  existed  in  expelling  the  urine,  but 
the  increased  power  of  the  bladder  proved  equal  to  the  occasion.  When  dila* 
tation  is  found  combined  with  hypertrophy,  we  must  conclude  that  increased 
power  was  required  to  expel  the  urine,  but  the  increase  of  muscular  tissue  was 
not  quite  sufficient,  and  that  the  bladder  suffered  frequently  from  over-disten- 
sion.  When  dilatation  alone  is  found  with  scarcely  any  hypertrophy,  we  know 
either  that  the  bladder  has  been  paralysed,  or  that  the  obstruction  to  the  exit 
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of  urine  was  yalyular  in  natare,  so  that  increased  force  applied  to  the  ccmtents 
of  the  bladder  coald  only  shut  the  valve  more  closely  ;  and  over-distension, 
with  sach  an  amoant  of  stretching  of  the  neck  as  to  render  the  valve  inoom- 
petent,  was  the  only  means  by  which  urine  could  be  passed  without  artificial 
aid.  This  last  condition  is  peculiar  to  prostatic  disease,  and  some  cases  of 
tumour  of  the  bladder.  In  all  cases  of  great  hypertrophy  of  the  muscular  walk 
of  the  bladder,  the  bundles  of  fibres  form  ridges  on  the  sur&ce,  giving  rise  to 
the  condition  known  sBfasciculation.  In  many  cases  in  which  great  preasore 
has  frequently  existed  in  the  bladder,  either  from  the  forcible  contraction  of 
its  hypertrophied  walls  on  the  contained  urine,  or  from  simple  over-distenaioa 
from  retention  arising  from  a  valvular  obstruction  in  the  prostate,  the  mnooua 
membrane  becomes  thrust  between  the  bundles  of  muscular  fibres,  so  forming 
pouches  called  saccuU,  These  sacculi  are  most  frequent  in  the  posterior  part 
of  the  bladder,  and,  in  most  cases,  their  walls  are  composed  merely  of  macons 
membrane  and  peritoneum.  Sometimes,  however,  a  layer  of  muscular  fibres  is 
also  found.  These  sacculi  form  pouches  in  which  putrid  urine  accumulates, 
and  frequently  gives  rise  to  inflammation  of  the  mucous  membrane,  sometimes 
ending  in  ulceration,  and  possibly  perforation  of  the  bladder.  Much  more  often 
it  gives  rise  to  attacks  of  local  peritonitis,  and  portions  of  intestine  may  ao 
become  adherent  to  the  bladder. 

The  causes  which  give  rise  to  an  increased  demand  for  force  in  expulsion  of 
the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are  various.  The 
most  common  is  perhaps  obstruction  in  the  urethra  from  stricture.  In  some 
cases  it  may  arise  from  an  irregular  enlargement  of  the  prostate  in  which  the 
obstruction  is  not  valvular  in  character.  Villous  growth  and  other  tumours  of 
the  bladder  may  call  for  increased  force,  from  partially  obstructing  the  orifice 
of  the  urethra.  Chronic  cystitis,  from  the  alteration  it  produces  in  the  cha- 
racter of  the  urine,  always  causes  more  or  less  hypertrophy.  Stone  in  the 
bladder  causes  obstruction  to  the  flow  of  urine,  partly  mechanically  and  partly 
by  the  chronic  cystitis  to  which  it  usually  gives  rise.  The  thick  ropy  macus 
of  chronic  cystitis  undoubtedly  offers  very  considerable  obstruction  to  the  flow 
of  urine.  All  these  causes,  therefore,  may  give  rise  to  more  or  less  hypertrophy. 
There  is  no  evidence  that  mere  frequency  of  action  plays  any  important  part 
in  the  production  of  hypertrophy.  In  the  few  recorded  cases  in  which  there 
was  great  frequency  of  micturition  with  healthy  urine  in  cases  of  calculous 
pyelitis,  no  mention  is  made  of  any  marked  hypertrophy. 

There  is  every  reason  to  believe  that  hypertrophy  of  the  bladder  plays  a 
very  important  part  in  the  production  of  kidney-disease.  In  no  case,  as  the 
result  of  obstruction  to  the  exit  of  urine  from  the  bladder,  do  we  find  the 
valves  of  the  ureters  incompetent.  In  the  simple  dilatation  from  valvular 
obstruction  in  the  prostate,  they  are  closed  more  firmly  than  natural.  No 
regurgitation  takes  place,  but  of  course  the  pressure  in  the  ureters  and  kidneys 
will  be  increased,  while  the  bladder  is  over-distended.  In  hypertrophy  of  the 
walls,  we  find  also  a  certain  amount  of  obstruction  to  the  entrance  of  urine 
into  the  bladder,  as  the  ureter  has  to  pass  obliquely  through  the  thickened 
wall,  and  is  doubtless  often  pressed  on  by  thickened  bands  of  fibres.  The 
swelling  of  the  mucous  membrane  at  the  orifice  of  the  ureter  in  an  inflamed 
bladder  probably  adds  to  this  obstruction.  Here  then,  although  there  may  be 
no  over-distension  of  the  bladder,  there  is  increased  pressure  in  the  ureters  and 
kidneys,  the  force  of  secretion  remaining  unaltered  while  obstruction  to  the 
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onward  flow  is  offered  by  the  partially  obstructed  orifices  of  the  ureters.  The 
degree  of  obstmction  offered  by  a  hypertrophied  bladder  varies  much,  as  it  is 
not  uncommon  to  find  considerable  thickening  of  the  wall  of  the  bladder 
without  any  marked  signs  of  pressure  in  the  ureters  or  kidneys.  In  cases  of 
villous  tumour  of  the  bladder,  one  ureter  and  kidney  only  may  be  found  to  be 
affected,  and  it  will  then  be  seen  that  the  growth  implicates  the  orifice  of  that 
ureter.  In  others,  both  sides  may  be  equaUy  affected,  and  both  orifices  healthy, 
but  it  will  then  be  found  that  the  growth  has  obstructed  the  neck  of  the 
bladder,  and  that  the  signs  of  pressure  in  the  ureters  and  kidneys  are  due  to 
hypertrophy  or  over-distension  of  the  bladder. 

Pi— aaed  Oonditioiw  of  the  Ureters  aad  PelTie  of  the  Kidney. — 
In  such  cases  as  we  have  been  considering,  three  chief  forms  are  met  with  : 
1 .  The  results  of  simple  over-distension  without  acute  inflammation :  2.  Acute 
inflammation  without  signs  of  over-distension  :  3.  A  combination  of  the  two. 
Simple  chronic  over-distension  leads  to  dilatation  of  the  ureter  and  pelvis  of 
the  kidney,  with  some  thickening  of  their  walls.  The  thickening  is  in  part 
due  to  hypertrophy  of  the  muscular  coat  of  the  ureter,  and  in  part  to  fibroid 
overgrowth  of  the  submucous  tissue.  The  mucous  membrane  is  of  an  opaque 
white  colour,  and  free  from  pigmentation  or  ulceration.  At  the  same  time 
that  the  ureter  becomes  dilated,  it  is  often  increased  somewhat  in  length,  and 
is  more  or  less  tortuous,  and  not  unfrequently  irregular  pouch-like  dilatations 
occur.  The  dilatation  is  sometimes  so  great  that  the  ureter  resembles  a  piece 
of  small  intestine.  In  inflammation  of  the  ureter  and  of  the  pelvis  of  the 
kidney,  we  find  the  mucous  membrane  swollen  and  softened,  of  an  intense  red 
colour,  and  frequently  showing  patches  of  a  slate-grey,  resulting  from  previous 
attacks,  as  in  the  bladder.  Ulceration  is  not  uncommon,  and  ofi«n  the  ulcers 
are  coated  with  a  tenacious  slough  like  a  diphtheritic  membrane.  The  urine 
contained  in  such  a  ureter  and  pelvis  is  often  ammoniacal  and  abominably 
foetid,  and  mixed  with  much  pus  and  mucus.  There  is  every  reason  to  believe 
that  this  is  a  consequence  of  extension  of  decomposition  from  the  urine  in  the 
bladder  to  that  in  the  ureter.  The  severity  and  acuteness  of  the  inflammation 
in  the  ureter  are  probably  due  to  the  irritation  of  this  foul  and  decomposing 
urine.  But  it  by  no  means  follows,  because  the  urine  in  the  bladder  is 
decomposing,  that  the  same  condition  extends  up  the  ureter.  In  the  great 
majority  of  cases,  the  extension  of  decomposition  to  the  pelvis  occurs  late  in 
the  dis^ise,  and  acts  as  the  flnal  cause  of  death,  by  exciting  acute  inflammation 
in  the  kidney.  This  extension  does  not  take^  place  on  account  of  any 
incompetence  of  the  valves  or  regurgitation  of  urine,  as,  on  testing  the  valves 
in  such  cases  they  will  be  found  to  be  competent.  It  probably  creeps  through 
the  orifice  of  the  ureter,  by  means  of  the  tenacious  mucus  secreted  from  the 
pelvis  and  ureter,  irritated  by  over-distension.  This  adheres  to  the  mucous 
surface  and  forms  a  stagnant  layer  in  which  decomposition  may  extend 
upwards.  If  after  washing  out  a  bladder  with  Condy*s  fluid,  or  some  other 
antiseptic,  the  first  urine  that  enters  from  the  ureters  and  flows  from  the 
catheter  be  ammoniacal,  the  condition  of  the  patient  is  always  serious,  as  the 
decomposition  has  spread  from  the  bladder  to  the  pelvis  of  the  kidney,  where 
no  local  means  can  reach  it. 

XorUd  Ckmditioiie  of  tke  Kidiify. — The  conditions  found  in  the  kidney 
itself  vary  considerably.  They  may  be  divided  as  follows :  1.  Changes  result- 
ing from  pressure  by  obstruction  to  the  entrance  of  urine  into  the  bladder : 
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2.  Acute  interstitial  inflammation :  3.  Acute  interstitial  inflammation  with 
scattered  abscesses :  4.  The  results  of  former  acute  or  subacute  attacks  from 
which  the  patient  has  recovered. 

1.  The  Results  of  Pressure, — A  case  lately  occurred  at  University  College 
Hospital,  which  afibrded  an  opportunity  of  examining  the  uncomplicated  effecta 
of  pressure  with  great  advantage.  The  ureters  had  been  pressed  upon  by  two 
enormous  sacculi,  which  projected  from  the  bladder  immediately  behind  the 
trigone.  The  bladder  was  much  dilated  and  hypertrophied,  but  the  cause  of 
disease  was  uncertain.  There  were  no  signs  of  old  or  recent  cystitis,  and  no 
instrument  had  been  passed  during  life.  In  this  case  both  ureters  were  greatly 
dilated,  and  the  pelvis  on  each  side  was  expanded  so  as  to  contain  many  ounces 
of  fluid.  The  kidneys  were  somewhat  increased  in  size,  and  before  being 
opened  felt  like  great  thick  walled  bags  of  fluid  giving  aU  over  a  distinct  sen^c 
of  fluctuation.  On  being  cut  open,  each  presented  the  following  appearances. 
The  capsule  was  tough  and  opaque,  and  separated  with  difficulty  from  the 
kidney-substance,  sUghtly  tearing  it  in  so  doing,  and  leaving  the  surface  coarse 
and  irr^ular.  The  surface  was  uniformly  pale,  and  whitish  in  colour.  No 
trace  of  the  pyramids  was  to  be  seen,  but  where  each  should  have  been  was  a 
deep  hollow  lined  with  a  smooth  membrane  continuous  with  that  lining  the 
pelvis  of  the  kidney.  The  cortex  was  of  about  normal  thickness,  but  in  some 
parts  thinner  than  natural ;  it  was  somewhat  tough  in  consistence,  and  presented 
a  uniform  opaque  whitish  tint.  The  whole  kidney  was  thus  converted  into  a 
great  sacculated  bag,  composed  on  one  side  of  the  dilated  and  thickened  pelvis, 
and  on  the  other  of  the  expanded  cortex  of  the  kidney.  There  were  no  signs  of 
past  or  present  acute  inflammation.  On  microscopic  examination  of  a  section 
of  the  cortex,  the  chief  change  noticeable  was  an  abundant  small  round-celled 
infiltration  of  the  intertubular  tissue  of  the  kidney.  Every  tubule  was  separated 
from  its  neighbours  by  rapidly  growing  young  connective  tissue,  crowded 
with  small  round  cells,  and  this,  by  pressing  on  the  vessels,  had  given  rise  to 
the  pale  colour  above  noted.  The  new  growth  was  most  abundant  round  the 
Malpighian  bodies,  the  capsules  of  which  were  greatly  thickened ;  so  much  so, 
that  in  many  the  vessels  had  been  strangled  and  obliterated.  The  amount  of 
change  was  not  uniform,  the  new  growth  being  more  abundant  in  some  parts 
than  in  others.  The  tubules  themselves  showed  no  great  signs  of  change. 
They  were  slightly  dilated  in  some  parts,  and  the  epithelium  looked  as  if 
flattened  by  pressure,  but  in  other  respects  it  was  perfectly  healthy.  This  case 
shows  that  uncomplicated  tension  fh)m  partial  obstruction  of  the  ureter  gives 
rise  to  a  gradual  absorption  of  the  pyramids,  and  to  a  condition  of  interstitial 
inflammation  of  the  kidney,  probably  varying  in  severity  with  the  degree  and 
aouteness  of  the  obstruction.  In  more  extreme  cases  than  that  above  described, 
the  atrophy  of  the  cortex  becomes  much  more  advanced,  till  nothing  nuj  be 
left  but  a  layer  of  kidney-substance  not  thicker  than  a  riiiUing.  The  micro- 
scope shows  also  more  dilatation  of  the  tubules  and  flattening  of  the  epithelium. 
It  is  an  interesting  &ct  to  be  noted,  that  in  the  case  above  described  the  secre- 
tion of  urine  was  abundant,  its  specific  gravity  was  1009,  and  it  was  free  from 
albumen  and  casts.  It  is  also  evident  that,  if  such  a  kidney  as  this  were  exposed 
to  any  additional  source  of  irritation,  more  acute  inflammation  incompatible 
with  life  would  readily  be  set  up. 

2.  Acute  Diffuse  Interstitial  Inflammation. — In  this  condition  the  kidney  is 
soft  and  swollen.    The  capsule  is  opaquei  and  small  vessels  are  seen  ramifying 
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in  it.  It  separates  easily,  but  tears  the  kidney-sabstanoe  in  so  doing.  The 
surfiice  of  the  kidney  is  coarse  and  irregular.  The  colour  of  the  surface  is 
mottled,  the  greater  part  being  usually  of  a  pale  yellowish  tint  intermixed  with 
purple  patches.  Sometimes  the  mottling  is  very  fine,  almost  granular.  The 
venous  stars  always  seen  on  the  sur&ce  of  the  kidney  are  injected,  and  show 
out  prominently.  On  section,  the  cortex  is  found  to  be  abnormally  soft,  and 
to  present  the  same  mottled  colour  as  the  surface.  Sometimes  the  part  of  the 
cortex  corresponding  to  one  pyramid  may  present  a  more  uniformly  pale 
appearance  than  that  belonging  to  another.  Small  yellowish  spots,  looking  like 
minute  collections  of  pus,  may  be  present,  which  are,  however,  on  section  found 
to  be  solid,  though  very  soft.  The  pyramids  are  usually  intensely  injected,  and 
contrast  strongly  with  the  paler  cortex.  Pale  streaks  can  often  be  seen  running 
parallel  to  the  straight  tubules.  These  ai*e  most  frequent  in  those  cases  in 
which  the  pelvis  is  filled  with  putrid  urine.  The  pelvis  is  found  in  some  cases 
free  from  any  signs  of  acute  inflammation,  though  more  frequently  it  is  much 
affected  and  filled  with  foul  urine  and  mucus.  The  appearances  here  described 
are  often  conjoined  with  the  signs  of  pressure  mentioned  above,  varying  from 
mere  flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a  mere  exaggeration  of  that  found  as  the  result 
of  simple  pressure.  The  change  is  chiefly  and  primarily  interstitial,  but  the 
small  cell-growth  is  so  abundant  as  in  many  parts  to  press  upon  and  even 
destroy  the  tubules,  areas  being  found  in  which  nothing  but  crowds  of  small 
round  cells  can  be  seen.  These,  when  large,  form  the  small  yellowish  spots 
visible  to  the  naked  eye.  It  requires  only  an  increased  intensity  of  the  inflam- 
mation and  a  softening  of  these  spots  to  convert  them  into  minute  abscesses. 
As  in  the  form  of  interstitial  nephritis  first  mentioned,  the  cell-infiltration  is 
most  marked  round  the  Malpighian  bodies.  The  change  is  rarely  uniform 
throughout  the  kidney.  It  varies  in  degree  usually  in  every  field  of  the 
microscope,  and  parts  may  be  found  apparently  ahnost  healthy.  The  epithe- 
Uum  throughout  the  kidney  is  usually  swoUen  and  granular,  and  readily 
washes  out  in  preparing  the  specimen,  but  it  does  not  choke  the  tubules  as  in 
acute  catarrhal  nephritis.  In  very  acute  cases,  small  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  lumen  of  the  tube  surrounded  by 
epithelium.  These  have  probably  found  their  way  in  from  the  outside,  and,  if 
washed  on  by  the  secretion  from  above,  would  appear  as  pus-cells  in  the  urine. 
The  vessels  are  often  seen  to  be  gorged  with  blood,  and  occasionally  minute 
haemorrhages  are  present.  It  is  not  always  easy  to  distinguish  this  form  of 
disease  by  the  unaided  eye,  as,  from  the  pallor  caused  by  the  pressure  on  the 
vessels  from  the  small-cell-infiltration,  it  closely  resembles  the  fatty  kidney  or 
some  cases  of  catarrhal  nephritis.  The  microscope  alone  can  decide  Uie  question 
with  certainty.  Even  in  such  a  kidney  the  secretion  of  urine  may  be  mode- 
rately abundant.  In  a  case  at  University  College  Hospital,  the  patient  excreted 
over  SOO  grains  of  urea  on  the  last  day  of  his  life. 

8.  AcuU  InUraiiiial  Nephritis  with  ^Scattered  Abscesses, — (Suppuration  of  the 
kidney — suppurative  nephritis :  when  accompanied  by  pyelitis — ^pyelo-nephritia 
(Bayer) .)  This  is  usually  found  in  conjunction  with  that  form  of  acute 
pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with  putrid  urine,  pus,  and 
mucus,  but  is  by  no  means  constantly  so.  In  one  case  which  was  observed  at 
University  College  Hospital,  both  kidneys  were  equally  riddled  with  abscesses, 
but  in  one  the  pelvis  was  acutely  inflamed  and  fiUed  with  foul  urine,  while  in 
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tbe  other  it  waa  free  from  disease,  and  the  urine  it  contained  add,  and  with- 
out unpleasant  smell.  Tbe  kidney  is  i^erally  swollen  and  enlai^ed.  The 
&t  sntTounding  it  is  usnallj  abnormally  adherent  to  the  capsule.  1%e  capmle 
is  thicli  and  opaque,  and  marked  by  ramiform  vessels,  showing  clearly  on  the 
snr&ce.  It  separates  easily,  but  in  so  doing  tears  the  kidney-substance.  The 
surface  of  the  kidney  presents  a  more  or  less  mottled  appearance.  The  cMef 
tint  is  the  same  as  in  the  diffuse  form  just  described,  and  is,  in  fact,  doe  to 
the  existence  of  the  same  condition ;  bat  scattered  here  and  there,  usually  in 
groups,  are  bright  yellow  spots,  snrrounded  by  a  dark  red  areola,  and  ratying 
in  size  from  a  pin's  head  to  a  spht  pea  (Fig.  823).  On  cutting  into  these  ydlow 
spots,  each  is  found  to  contain  adropof  pus.  These  minute  abeceeses  are  nsuallj 
grouped  in  areas  correBpondiog  to  that  part  of  the  cortex  which  belongs  to  a 
single  pyramid.  If  now  a  section  be  made  of  the  kidney,  the  pointc  of  sappnm- 
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tion  will  not  be  found  to  be  hmited  to  the  surface.  Often  they  are  continoed 
down  towards  a  pyramid,  and  are  connected  with  a  yellow  streak  running 
parallel  to  the  straight  tubules  as  far  as  the  papilla,  or,  if  that  have  been 
partly  destroyed  by  pressure,  ae  f ar  as  the  point  at  which  the  tubules  open  into 
the  pelvis.  This  condition  is  not  invariable,  as  sometimes  the  abscmea  u« 
perfectly  isohited,  and  show  no  connection  whatever  with  the  pyramidal  portion 
of  the  kidney.  Occasionally  one  or  more  of  the  abscesses  may  burst  beneatit 
the  capsule,  separating  it  from  tbe  kidney,  and,  giving  rise  to  foither  snf^ian- 
tion,  may  include  the  whole  organ  in  a  large  collection  of  pus.  This  form  of 
kidney,  which  is  perhaps  that  most  frequently  met  with  in  thp  post-roortem 
room,  is  frequently  conjoined  with  the  signs  of  pressure,  absorption  of  tbe 
pyramids,  and  dilatation  of  tbe  pelvis.  The  microscope  shows  that  in  this 
form  of  kidney  the  appearances  are  essentially  the  same  as  in  tbe  last ;  the 
chief  change  being  the  accumulation  of  crowds  of  small  round  cells  in  the 
intertubnlar  substance,  the  degree  of  cell-infiltration  varying  in  almost  every 
field  of  the  microscope.  At  the  point  at  which  an  abscess  is  forming,  or  at  tlie 
mai^n  of  one  already  formed,  the  crowds  of  small  round  cells  are  seen  to  press 
upon  the  tubules,  separating  them  widely,  and  squeering  their  walls  togetfatf 
(Fig.  821).  Then  the  wall  becomes  indistinct ;  then  only  a  few  epithelium- 
cells  can  be  recognized  in  the  crowd  of  lenoocytes ;  lastly,  nothing  but  l«i- 
cocytes  can  be  seen,  and  a  little  nearer  tJie  centre  the  intercellular  snbstonce 
becomes  fluid,  and  the  cells  float  free,  and  pus  is  thus  formed.    The  red  weok 
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is  not  foand  to  be  due  to  extravasation,  althongh  hEemorrhages  raaj  exist 
scattered  throngh  snch  a  kidney.  The  yellon-  etreaks  in  the  pTramids  are 
found  to  be  dne  to  a  similar  condition  of  intertubular  cell-inJiltratitai.  Some- 
times clots  may  be  seen  in  the  vessels  of  the  pyramids.  These  are  probably 
secondary  to  the  inflammation  of  the  parts  surrounding  the  vessels.  As  in 
the  former  variety,  small  ronnd  cells  may  be  foand  in  the  tubules  as  well  ss 
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outside  them.  The  epithelium  is  nsnally  much  swollen,  and  sometimes  de- 
squamating and  choking  the  tnbulee  (Fig.  8^2),  but  this  is  only  in  those  areas  iu 
which  the  intcistitial  inflammation  is  most  advanced.  In  others  it  may  appear 
almost  healthy.  In  the  pyramidal  portion  of  the  kidney  many  of  the  large 
tubes  are  found  to  have  lost  their  epithelium  by  desquamation.  This  form  of 
kidney  merges  into  the  diffuse  variety,  the  solid  yellowish  spots  before  men- 
tioned representing  points  which,  had  the  patient  lived  longer,  might  have 
softened  into  abscesses.  Klcbs,  many  years  ago,  described  the  presence  of 
microscopic  organisms  in  the  suppurating  kidney,  but  the  means  of  observa- 
tion were  at  that  time  so  imperfect  that  considerable  doubt  existed  as  to  the 
correctness  of  the  observation,  more  especially  as  he  described  a  micrococcos 
sabaequeotly  developing  a  branching  mycelium — a  form  of  growth,  the  exist- 
ence of  which  to  say  the  least  was  improbable.  Later  observations  by  Koch, 
with  improved  methods  of  staining,  have  clearly  demonstrated  the  fact  that, 
in  every  case  of  disseminated  suppuration  following  on  septic  changes  of  the 
urine  in  the  pelvis,  colonies  of  micrococci  are  found  scattered  thronghont  the 
kidney,  distending  and  obstmcting  the  nrinary  tubules.  These  micrococci 
are  similar  to  those  found  in  putrid  urine,  and  are  believed  to  be  tbe  ferment 
to  which  the  change  is  due.  The  abscesses  of  the  kidney  thus  arisjag  in 
acote  suppurative  nephilis  must  not  be  confounded  with  those  seen  j^ 
praemia.  These  are  usually  larger,  are  more  distinctly  wedge-shaped,  »o^ 
Hometimes  surrounded  by  a  zone  of  hsemorrhage.  They  are  a)**ys  in  tjj, 
is>Ttei,  and  the  pyramids  show  no  signs  of  disease.  Pyelitis  is  ahsrat.  V,ai.  ^, 
|jefor«  stated,  it  may  be  wanting,  or  feebly  marked  in  casn  of  geonin-:  Lrfc«^ 
scitial  nephritis,  secondai7  to  affections  of  the  bladder.  Koeb  haa.  m-  rt-.  ■•*- 
pointed  out  an  important  microscopic  distinction.     JI;t«io«ci  «^  3-^«v 
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in  the  pyaemic  kidney  as  well  as  in  pjelo-nephritic  kidney ;  bat  in  the 
former  they  are  in  the  vessels,  especially  in  the  Malpighian  loops,  while  in  the 
latter  they  are  in  the  tubules.  Microscopic  examination  of  a  pyaemic  kidney 
further  shows  an  absence  of  the  general  diffused  inflammation  characteristio  of 
the  ordinary  septic  kidney. 

3.  Effects  of  Former  Attacks  from  which  ths  Patient  fias  Recovered. — It  is 
possible  that  the  kidney  may  undergo  extensive  intertubular  change,  and  yet, 
if  the  cause  be  removed,  the  inflammatory  growth  may  be  completely  absorbed, 
and  the  organ  regain  its  normal  condition.  More  commonly,  however,  the 
new  growth  undergoes  a  development  into  fibrous  tissue,  a  change  correspond- 
ing exactly  to  that  which  occurs  In  the  cicatrization  of  a  granulating  sore,  and 
accompanied  by  a  similar  process  of  contraction.  Thus  we  get  an  increase  in 
the  intertubular  connective  tissue,  and  at  the  same  time  a  contraction  and 
induration  of  the  whole  organ,  so  much  so  that  it  is  sometimes  reduced  to  leas 
than  a  quarter  of  its  normal  bulk.  If  the  pyramidal  portion  have  undergone 
absorption,  this  is  never  repaired,  but,  as  its  function  seems  merely  that  of  a 
duct,  its  loss  is  of  no  great  moment.  In  a  kidney  of  this  kind  we  find  the 
fat  adherent  to  the  capsule,  and  the  capsule  to  the  gland-tissue.  It  strips  off 
with  diflBculty,  and  is  thick  and  opaque.  The  surface  of  the  kidney  is  irr^ular, 
granular,  or  perhaps  even  puckered  by  cicatrices.  Scattered  over  the  surface 
in  most  cases  are  numerous  small  cysts^  These  are  supposed  to  be  due  to  the 
strangulation  of  the  tubules  by  the  fibrous  growth.  The  colour  is  nsually  dark 
and  somewhat  red,  with  numerous  small  dilated  veins  showing  on  the  snrface. 
On  section,  the  cortex  will  be  found  to  be  greatly  thinned,  being  sometimes  not 
thicker  than  a  shilling.  The  pyramids,  unless  absorbed  from  previous  pressure, 
are  but  little  altered.  The  whole  organ  is  of  a  leathery  toughness  which  is 
quite  peculiar.  The  pelvis  may  be  pigmented  from  previous  inflammation. 
The  microscope  shows  a  great  increase  of  the  intertubular  tissue,  which  is  of 
a  dense  fibroid  character.  The  tubules  vary  in  size  ;  some  are  strangulated 
and  compressed,  others  are  dilated  above  the  strangulation.  Many  of  the 
Malpighian  corpuscles  are  obliterated,  leaving  merely  capsules  containing  the 
remains  of  the  obliterated  vessels.  The  capsules  of  all  the  Malpighian  bodies 
are  greatly  thickened.  The  epithelium  may  be  flattened  by  pressure,  or  normal. 
The  small  arteries  usually  show  some  hypertrophy  of  their  muscular  ooats. 
Such  a  kidney  as  this  may  undergo  a  second  attack  of  acute  inflammation,  and 
we  then  find  a  combination  of  the  form  of  the  contracted  kidney  with  the 
colour  and  softness,  and  possibly  the  scattered  abscesses,  of  the  acute  variety. 
It  will  be  seen  ft-om  the  above  description  that  this  form  of  kidney  differs  in 
no  way  to  the  naked  eye  from  the  ordinary  granular,  contracted,  or  gouty 
kidney.  We  do  not,  however,  find  the  general  changes  associated  with  that 
disease.  In  a  case  which  lately  occurred  at  University  College  Hospital,  in  which 
this  condition  was  well  marked  as  the  result  of  stricture  of  the  urethra,  there 
was  no  hypertrophy  of  the  heart,  and  no  change  could  be  recognized  in  the 
walls  of  the  small  vessels  in  other  parts. 

Canses  of  Interstitial  Znflanunation. — The  following  may  be  stated  w 
the  causes  which  in  varying  degree  take  part  in  the  production  of  interstitial 
inflammation  of  the  kidney  :  1.  Tension  ;  2.  Reflex  irritation  of  the  kidney ; 
3.  The  presence  of  septic  matter  in  the  pelvis  of  the  kidney.  Each  of  the8e 
acting  sinp^Iy  may  induce  serious  disease,  or  perhaps  even  cause  death,  but  we 
seldom  see  such  cases.     More  often,  two  at  least  are  in  action. 
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1.  TenBion.  —It  has  been  shown  before  how  this  is  induced  by  any  obstrac- 
tion  to  the  free  entrance  of  nrine  into  the  bladder.  Every  practical  Surgeon 
is  acquainted  with  the  fact  that  tension  is  one  of  the  most  powerful  irritants 
to  which  the  living  tissues  can  be  exposed.  In  the  liver,  Wickham  Legg  and 
others  have  shown  that  ligature  of  the  bile-duct  causes  interstitial  hepatitis. 
In  the  kidney,  no  recorded  case  is  to  be  found  of  suppuration  occurring  as  the 
result  of  simple  tension  ;  but  in  all  cases  in  which  evidence  of  tension  exists, 
that  is  to  say,  dilated  ureter  or  pelvis  of  the  kidney,  or  some  source  of 
sudden  obstruction  as  a  more  or  less  impacted  calculus,  subacute  interstitial 
inflammation  will  be  found.  It  seems  almost  as  if  the  new  cell-growth  were  a 
conservative  change  intended  to  strengthen  the  tubules  to  resist  the  increased 
pressure.  However  this  may  be,  a  kidney  in  this  condition  is  in  a  state  in 
which  a  little  further  irritation  from  any  cause  may  hurry  it  on  to  fatal  and 
acute  inflammation. 

2.  RbJUx  Irritation  of  the  Kidney, — Mechanical  injuries  to  the  neck  of  the 
bladder  or  posterior  part  of  the  urethra,  and  probably  diseases  of  these  parts  in 
which  constantly  recurring  irritation  is  present,  re-act  upon  the  kidney  through 
the  influence  of  the  nervous  system.  It  is  needless  here  to  attempt  any  ex- 
planation of  the  exact  manner  in  which  this  takes  place,  as  it  would  be  merely 
a  matter  of  speculation ;  but  a  few  facts  may  be  given  as  proof  of  the 
assertion.  It  is  well  known  that  several  cases  are  on  record,  in  which  death 
has  occurred  from  suppression  of  urine  following  the  simple  introduction  of  a 
catheter,  the  post  mortem  examination  showing  a  condition  of  intense  conges- 
tion of  the  kidney.  Again,  patients  with  stone  in  the  bladder  occasionally  die 
from  acute  inflammation  of  the  kidney,  often  accompanied  by  suppuration, 
after  the  operation  of  lithotrity.  Gases  of  this  kind  have  occurred  in  which  the 
cystitis  was  not  increased  by  the  operation,  in  which  the  decomposition  of  urine 
remained  unchanged,  and  no  altered  circumstance  existed,  except  the  mechanical 
injury  of  the  passage  of  the  instrument,  to  account  for  the  sudden  supervention 
of  acute  nephritis.  In  these  cases  signs  of  chronic  disease,  which  has  been 
rendered  acute  by  the  additional  irritation,  ai-e  always  present.  Lastly,  a  few 
cases  have  been  observed  at  University  College  Hospital  after  operations  for 
stricture,  with  the  view  of  ascertaining  if  any  change  could  be  found  in  the 
urine  as  the  direct  result  of  the  operation.  In  three  cases  of  Holt's  dilatation, 
the  urine  was  found  to  be  free  from  blood,  or  to  contain  no  more  than  could  be 
accounted  for  by  the  operation,  during  the  first  hoar  or  hour  and  a  half  after 
the  operation,  and  then  to  become  gradually  more  and  more  bloody  for  another 
hour  or  hour  and  a  half,  and  after  that  to  become  gradually  free  fh>m  blood. 
In  one  case  there  was  almost  total  suppression  for  the  first  hour  and  a  half, 
followed  by  very  bloody  urine.  In  one  case  of  internal  urethrotomy,  during 
the  first  hour  the  urine  flowed  away  in  great  quantities,  and  was  almost  fVce 
from  blood.  For  the  next  six  hours  it  was  passed  in  moderate  quantity,  and 
was  veiy  darkly  tinged  with  blood.  In  all  four  cases,  there  was  some  reason  to 
believe  that  the  blood  came  from  the  kidney.  It  occurred  after  the  haemor- 
rhage from  the  wound  would  have  ceased  ;  it  was  uniformly  mixed  with  the 
urine,  and  free  from  clots.  These  cases  are  of  course  insufiicient  in  number  to 
draw  any  conclusions  from  them  ;  but,  as  far  as  they  go,  they  tend  to  show 
that,  in  all  cases  of  operation  on  the  urethra,  there  is  a  miniature  representa- 
tion of  that  intense  congestion  of  the  kidney  which  is  found  in  cases  of  death 
from  suppression  of  urine  after  simple  cathetcrism.    Possibly  in  some  cases 
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the  dilatation  of  the  vessels  is  preceded  by  a  contraction  of  longer  or  shorts 
dorationy  giving  rise  to  the  suppression  noted  above.  In  a  healthy  kidney 
such  an  attack  of  acute  hypersemia  soon  passes  oflf  and  does  no  harm  ;  bot, 
supposing  the  kidney  to  be  already  diseased,  the  subacute  condition  may 
readily  become  acute  and  terminate  fatally.  Repeated  attacks  of  such  hyper- 
aomia,  which  probably  result  from  the  irritation  of  a  stone,  or  passing  mine 
through  a  bad  stricture,  would  in  all  probabiUty  be  alone  sufficient  to  lead  to 
a  chronic  interstitial  change  in  the  kidney.  It  is  a  matter  of  observation,  that 
&tal  affections  of  the  kidney  scarcely  ever  result  from  operations  performed  on 
the  penile  portion  of  the  urethra. 

3.  The  presence  of  Septic  Matter  in  tJie  Pelvis  of  the  Kidney,  This  plays  the 
most  important  part  in  producing  the  final  acute  condition  which  so  often  kills 
the  patient.  In  the  first  place,  the  mere  presence  of  such  an  irritating  sub* 
stance  as  ammoniacal  urine  in  the  pelvis  of  a  kidney  abready  diseased,  would 
certainly  intensify  the  existing  inflammation.  It  seems  probable,  however, 
that  in  many  cases  the  septic  matter  thus  pent  up  at  some  degree  of  pressure 
(for  the  thick  mixture  of  mucus,  pus,  and  urine  cannot  pass  the  valves  of  the 
ureter,  already  somewhat  obstructed  by  the  swollen  mucous  membrane  and 
perhaps  by  a  hypertrophied  or  distended  bladder,  so  readily  as  healthy  urine) 
becomes  absorbed  by  the  lymphatics  of  the  kidney,  and  thus  gives  riae  to  a 
diffuse  intertubular  inflammation  rapidly  running  on  to  suppuration.  This 
would  account  for  the  pale  streaks  seen  running  in  many  cases  parallel  to 
the  straight  tubules  in  the  pyramids,  and  expanding  in  the  cortex.  The  pre- 
sence of  the  micrococci  in  the  tubules  may  also  be  taken  as  evidence  that  the 
decomposition  of  the  urine  may  extend  far  into  the  kidney  substance  from  the 
pelvis.  Probably  this  condition  alone  \a  sufiicient  to  account  for  many  cases 
of  acute  suppurative  nephritis,  but  it  must  be  remembered  that  suppuration 
of  the  kidney  does  occur,  occasionaUy,  in  cases  in  which  the  urine  in  the 
pelvis  is  free  from  decomposition.  George  Johnson  suggests  that  the  scattered 
abscesses  may  occasionally  be  due  to  rupture  of  the  tubules  and  local  extrava- 
sations of  urine  ;  and  in  a  kidney  already  softened  by  acute  interstitial 
nephritis,  it  is  very  possible  that  this  may  occur.  Dickinson  accounts  for  the 
abscesses  by  a  theory  of  septic  embolism  in  the  veins,  a  sort  of  local  pysemia; 
but  the  presence  of  the  general  change,  and  the  fact  that  every  stage  is  found 
between  commencing  diffuse  interstitial  inflammation  and  tiie  fully  formed 
abscesses,  seem  to  contradict  this  view.  Goodhart  of  Guy*s  Hospital  has 
suggested  the  possible  connection  between  erysipelas  and  suppuration  of  the 
kidney,  and  has  advanced  some  very  interesting  evidence  in  &vour  of  his  view, 
which  is  well  worthy  of  further  investigation,  although,  at  most,  it  oould 
account  for  but  a  small  proportion  of  the  deaths  from  this  disease. 

It  will  be  seen  from  the  above,  that  in  the  production  of  &tal  interstitial 
nephritis  a  number  of  causes  are  at  work,  sometimes  all  together,  sometimes 
singly,  and  no  exclusive  theory  can  possibly  explain  more  than  a  small  propor* 
tion  of  the  casea 

Bjmptomm  of  Kidnoy-Disaafle  in  Bnrgieal  Affeetioaa  of  tbo  Ganito* 
ITrinaxy  Organs. — Simple  dilatation  of  the  kidney^  although  a  condition 
seriously  endangering  the  success  of  any  operation  on  the  urinary  oi^gana,  gives 
rise  to  remarkably  few  symptoms  ;  and  it  is  surprising  to  what  an  extent  the 
structure  of  the  kidney  may  be  damaged  by  chronic  interstitial  nephritis  arisiDg 
from  this  cause  without  interfering  in  any  noticeable  d^;ioe  with  the  patient's 
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health.     It  gives  rise  to  no  oedema,  no  marked  ansemia,  and  no  alteration  in 
the  function  of  the  skin.    The  most  characteristic  feature  is  probably  an 
increase  in  the  quantity  of  urine,  with  a  diminution  in  the  specific  gravity. 
In  a  case  lately  in  University  College  Hospital,  the  patient  passed  five  pints  of 
urine  daily  with  a  specific  gravity  of  1003  or  1004.    In  all  cases  in  which  it  is 
desirable  to  ascertain  the  condition  of  the  kidneys,  the  urine  should  be  collected 
for  the  whole  day,  and  the  specific  gravity  taken.   If  the  quantity  be  large  and 
the  specific  gravity  low,  chronic  interstitial  nephritis  may  be  suspected.    The 
quantity  of  albumen  is  always  small,  and  it  may  be  absent  altogether.    At 
most,  only  a  few  hyaline  casts  can  be  found,  and  often  no  renal  epithelinm. 
The  excretion  of  urea  is  usually  in  sufficient  amount,  as  the  quantity  of  urine 
makes  up  for  the  low  specific  gravity.    If  the  primary  disease  give  rise  to  much 
pus  and  mucus,  or  to  a  little  blood,  the  difficulties  of  diagnosis  are  greatly 
increased,  and  reliance  must  then  be  placed  solely  in  the  quantity  and  specific 
gravity,  and  even  these  may  prove  deceptive.    It  is  rarely  possible  to  gain 
much  information  by  feeling  the  kidney.  There  is  no  tenderness,  and  it  is  seldom 
sufficiently  enlarged  for  the  Surgeon  to  form  any  conclusion  as  to  its  condition. 
Subacute  interstitial  nephritis  gives  rise  to  more  evident  symptoms.    The 
patient  is  weak  and  languid,  and  slowly  but  steadily  emaciates.    He  loses  his 
appetite  and  has  occasional  attacks  of  nausea,  though  rarely  actual  vomiting. 
His  tongue  is  furred  and  has  a  tendency  to  become  dry,  and  occasionally 
there  is  thirst     There  is  no  tenderness  over  the  kidney.    There  may  be  occa- 
sionally a  slight  feeling  of  chilliness,  seldom  actual  rigors.    The  temperature 
will  be  found  to  be  slightly  elevated,  especially  at  night ;  and  for  this  reason,  in 
any  doubtful  case,  it  is  essential  to  obtain  the  evening  temperature,  as  in  the 
morning  it  may  fall  to  normal.    It  seldom  rises  above  lOl""  F.    The  urine  is 
abundant  and  usually  of  low  specific  gravity,  but  by  no  means  always  so.    It 
18  seldom  possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as  this 
form  of  disease  usually  accompanies  bladder-affections,  which  fill  the  urine 
with  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.    At  most,  only  a 
few  renal  epithelium  cells  and  possibly  a  hyaline  cast  or  two  could  be  found. 
This  condition  may  last  for  weeks  or  even  months,  the  patient  gradually  be- 
coming weaker  and  weaker,  until  he  is  carried  off  by  some  intercurrent  disease, 
or  dies  of  pure  exhaustion.    More  commonly  however,  an  acute  attack  super- 
venes on  the  subacute,  either  spontaneously  or  as  the  result  of  some  surgical 
interference,  and,  rapidly  ending  in  suppuration  of  the  kidney,  terminates 
fatally.    On  the  other  hand,  the  symptoms  often  gradually  subside,  the  tem- 
perature becomes  normal,  and  the  patient  gains  strength.     The  improvement 
usiiaJly  coincides  with  some  diminution  of  the  local  initation  at  the  primary 
peat  of  disease,  such  as  results  from  rest  in  bed  in  a  case  of  stone,  or  from  the 
cleansing  of  a  foul  bladder.    As  the  symptoms  are  somewhat  indefinite,  it  is 
often  difficult  to  say  how  much  is  due  to  renal  mischief  and  how  much  to  the 
primary  affection  ;  but  wherever  we  find  a  dry  tongue,  a  persistent  nocturnal 
elevation  of  temperature,  loss  of  appetite,  general  weakness  and  emaciation, 
we  ought  to  make  every  attempt  to  get  rid  of  these  symptoms  before  under- 
taking  any  serious  surgical  procedure,  such  as  the  treatment  of  stricture, 
Hthotomy,  or  lithotrity,  the  irritation  of  which  might  start  the  smouldenug 
inflammation  into  activity. 

ArutB  mterstUial  aful  supjmratwe  nephritis  gives  rise  to  much  more  manife^i^ 
symptoms,  often  supervening  on  those  just  described.     The  attacR,  which  U 
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perature  will  ngually  serve  to  distinguish 
ed,  the  temperature  was  below  normal  for 
^e,  the  disease  is  di^nosed  by  the  absence 
lie  sweating  at^;e  ;  bat  it  must  be  always 

suffered  fh>in  ague  are  stngularly  liable  to 
on  the  urinary  organs. 
?«r.— This  term  has  been  somewhat  loosely 
7  sweating,  and  more  or  less  prolonged 
t  on  some  operation  on  the  urinary  organs, 
it  will  be  seen  at  once  that  this  definition 
,  as  above  described,  and  also  pysemia. 
ave  died  of  "urethral  fever,"  one  of  these 
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often  induced  by  some  surgical  procedure  although  it  may  commence  spon- 
taneously, begins  with  a  severe  rigor,  followed  by  profuse  sweating.  The 
temperature  may  rise  to  106°  F.  or  106°  F.  After  the  rigor  it  falls,  but 
remains  somewhat  above  normal.  The  rigors  and  sweating  may  be  repeated 
more  than  once.  The  tongue  becomes  rapidly  dry,  red,  and  fissured,  looking 
like  a  piece  of  broiled  ham,  and  sordes  accumulate  on  the  teeth.  There  are 
complete  loss  of  appetite,  and  rapid  emaciation  ;  nausea  is  almost  a  constant 
symptom,  and  actual  vomiting  is  common.  Diarrhoea  may  occur.  The 
patient  soon  sinks  into  a  heavy  drowsy  state,  often  with  contracted  pupils,  so 
that  the  condition  may  closely  resemble  that  of  opium  poisoning.  He  can  be 
roused  and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  of 
little  pain  or  discomfort.  The  temperature  now  usually  falls,  sometimes  below 
normal,  and  the  skin  feels  cold  and  clammy.  In  this  form,  there  is  usually 
some  tenderness  on  pressing  firmly  in  the  region  of  the  kidneys.  As  the  case 
progresses,  muttering  delirium  sets  in,  followed  by  more  complete  insensibilitj, 
but  it  rarely  reaches  a  condition  of  absolute  coma.  Convulsions  are  extremely 
rare.  There  is  no  oedema  at  any  time.  The  urine  varies  much.  It  nsnally 
becomes  more  or  less  bloody,  and  in  rare  cases  is  suppressed ;  much  more 
frequently  a  considerable  quantity  is  passed  up  to  the  time  of  death.  It 
is  usually  in  such  a  state  from  decomposition  and  the  presence  of  pus,  blood, 
and  mucus,  as  to  render  accurate  chemical  and  microscopical  investigation 
impossible.  Pus-cells  are  constantly  present,  but  whether  they  come  firom  the 
kidney  or  the  bladder  in  any  particular  case  cannot  be  ascertained,  unless  they 
are  found,  as  in  rare  cases  they  are,  in  the  form  of  pus-casts.  In  some  anomalous 
cases,  diarrhoea  forms  a  very  prominent  symptom.  In  one  case  that  occurred 
in  University  College  Hospital,  the  stools  exactly  resembled  those  of  typhoid 
fever,  and  the  post  mortem  examination,  in  addition  to  suppuration  of  the 
kidney,  showed  ulceration  of  the  lower  part  of  the  small  intestine. 

Malherbe,  who  has  written  an  admirable  treatise  on  ursemic  fever,  describes 
a  form  of  this  disease  in  which  secondary  abscesses  appear  in  various  parts,  the 
contents  of  which  have  an  urinous  odour.  It  is  doubtful  if  this  is  not  in 
reality  a  form  of  pyaemia. 

The  duration  of  an  acute  attack  as  above  described,  when  terminating 
fatally,  varies  from  a  few  days  to  a  couple  of  weeks.  In  favourable  cases,  even 
after  very  marked  symptoms,  such  as  the  rigors,  dry  tongue,  vomiting,  and 
diarrhoea,  the  patient  may  slowly  recover.  The  immediate  cause  of  death  in 
many  cases  seems  to  be  poisoning  from  absorption  of  the  septic  matter  from 
the  kidney  rather  than  uraemia.  Certainly  the  mode  of  death  differs  greatly 
from  that  of  acute  Bright*s  disease,  the  profound  coma  and  convulsions  beinsr 
very  rarely  present. 

The  Diagnosis  has  to  be  made  from  pyaemia,  peritonitis,  typhoid  fever,  and 
ague.  From  pyaemia  the  diagnosis  is  somewhat  difiicult,  the  most  important 
points  being  the  vomiting,  the  absence  of  secondary  abscesses,  the  droimr 
state  into  which  the  patient  soon  falls,  and  the  fact  that  the  temperature  often 
remains  for  days  before  death,  below  normal.  The  vomiting  and  extTrme 
illness  may  resemble  the  low,  diffuse,  painless  form  of  peritonitis  sometirooii 
seen  in  affections  of  the  bladder,  but  the  vomiting  has  not  the  pumping  character 
of  that  in  peritonitis,  and  the  elevation  of  temperature  for  the  firpt  few  dap 
is  unlike  that  form  of  peritonitis  in  which  the  temperature  is  peisistentlv 
low.    Suppurating  kidney  can  resemble  typhoid  fever  only  in  rare  cases,  an<i 
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the  absence  of  spots,  and  the  temperature  will  usually  serve  to  distinguish 
them.  In  the  case  above  mentioned,  the  temperature  was  below  normal  for 
three  weeks  before  death.  From  ague,  the  disease  is  diagnosed  by  the  absence 
of  the  complete  intermission  after  the  sweating  stage  ;  but  it  must  be  always 
remembered  that  patients  who  have  suffered  from  ague  are  singularly  liable  to 
attacks  of  fever  after  any  operation  on  the  urinary  organs. 

tTrttthral  Fever  or  ^rmnic  Fever. — This  term  has  been  somewhat  loosely 
used  to  signify  a  rigor  followed  by  sweating,  and  more  or  less  prolonged 
elevation  of  temperature,  consequent  on  some  operation  on  the  urinary  organs, 
or  possibly  arising  spontaneously.  It  will  be  seen  at  once  that  this  definition 
includes  acute  interstitial  nephritis,  as  above  described,  and  also  pyaemia. 
When  a  patient  has  been  said  to  have  died  of  *'  urethral  fever,"  one  of  these 
two  conditions  has  been  invariably  found,  although  no  Surgeon  would  inten- 
tionally include  pysemia  under  urethral  fever.  It  is  probable  that  the  real 
nature  of  the  affection  is,  at  least  in  the  great  majority  of  cases,  a  disturbance 
of  the  circulation  in  the  kidney,  or  some  interference  with  its  function,  due  to 
reflex  irritation  from  the  passage  of  the  instrument,  as  before  described  in 
speaking  of  the  sources  of  irritation  to  the  kidney.  That  it  is  not  due  to 
absorption  of  urine  from  a  wound  in  the  urinary  passages,  is  evident  from  the 
fact  that  rigors  are  rare  after  lithotomy,  and  are  not  a  marked  symptom  of 
extravasation  of  urine,  and  that  wounds  of  the  urethra  anterior  to  the  scrotum 
scarcely  ever  give  rise  to  them.  This  view  of  the  renal  origin  of  so-called 
urethral  fever  is  supported  by  Malherbe,  in  his  treatise  on  Uremic  Fever,  as  he 
would  call  it.  It  is  difficult  to  obtain  direct  proof,  but  further  knowledge 
might  be  gained  by  carefully  examining  hour  by  hour  the  quantity  and 
quality  of  the  urine  secreted  after  any  urethral  or  vesical  operation,  and  at 
the  same  time  accurately  observing  the  changes  in  temperature,  even  when  the 
rigor  does  not  occur.  Malherbe  states  that  the  temperature  rises  in  almost 
every  case ;  and  in  one  of  the  four  cases  of  stricture  mentioned  before,  the 
temperature  rose  to  lOO'd*"  F.  about  three  hours  after  the  operation,  when  the 
urine  became  bloody.  It  fell  to  99*2''  F.  when  the  blood  disappeared  ;  but 
three  hours  afterwards  a  little  more  blood  showed  itself,  and  the  temperature 
again  rose  to  lOO-S"*  F. 

PrognosLi. — The  prognosis  in  acute  affections  of  the  kidney,  secondary  to 
bladder  disease,  is  always  grave  ;  but  even  the  most  unpromising  cases  may 
recover.  Vomiting,  delirium,  partial  insensibility,  and  a  very  dry  tongue,  are 
all  bad  signs.  A  marked  diminution  of  the  quantity,  and  much  blood  in  the 
urine,  are  un&vourable  symptoms. 

Treatment. — Prevention  is  of  course  first  to  be  aimed  at.  No  patient 
should  therefore  be  submitted  to  an  operation  on  the  urinary  organs  except 
in  cases  of  necessity,  without  a  careful  examination  of  the  whole  day's  urine 
as  to  specific  gravity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
scopic appearances.  If  possible,  the  temperature  should  be  observed  night 
and  morning  for  two  or  three  days.  If  any  suspicion  arise  as  to  the  condition 
of  the  kidneys,  that  operation  should  be  selected,  when  practicable,  which 
gives  rise  to  least  irritation.  Soft  instruments  should  be  employed  instead  of 
metal,  and  a  sufficient  interval  allowed  between  their  use.  Above  all,  any 
treatment  calculated  to  cause  cystitis,  or  to  give  rise  to  decomposition  of  the 
urine,  should  be  avoided.  As  there  can  be  no  doubt  that  the  causes  of 
decomposition  are  often  introduced  into  the  bladder  by  catheters  or  other 
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instruments,  these  should  be  kept  scrupulously  clean.  For  this  pnrpoee 
the  instruments  may  be  greased  with  carbolic  acid  and  oil  (1  to  10).  If 
decomposition  already  exist  in  the  urine,  it  should  if  possible  be  arrested  by 
washing  out  the  bladder  with  some  antiseptic,  for  which  purpose  quinine  and 
diluted  sulphuric  acid,  in  the  proportion  of  gr.  ij.  and  m.  ij.  to  an  ounce  of 
water,  will  be  found  very  efficacious ;  or,  better  still,  10  grains  of  iodoform  to 
4  ounces  of  water,  and  Jss.  of  mucilage.  If  the  cause  of  the  renal  mischief 
be  stricture  of  the  urethra  or  stone,  some  operation  must  of  course  be  under- 
taken ;  but  if  the  temperature  be  elevated,  or  there  be  other  signs  of  renal 
disease,  it  should  be  delayed  until  an  attempt  haa  been  made  by  rest  and  other 
remedies  to  bring  the  kidneys  into  a  healthy  state.  If  after  a  few  days  no 
improvement  be  seen,  and  it  seem  probable  that  the  disease  is  kept  up  by  the 
presence  of  the  stone  or  stricture,  further  delay  is  useless ;  and,  choosing  the 
least  severe  and  irritating  procedure,  the  Surgeon  must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  unsatisrac- 
tory.  If  there  be  any  tenderness  in  the  loins,  dry  cupping  may  be  of  service. 
The  bowels  should  be  well  acted  on  by  purgatives,  and  the  skin  by  hot-air 
baths,  to  relieve  the  kidneys  as  much  as  possible.  Heroic  operations  under- 
taken  during  acute  nephritis  in  the  hope  of  removing  the  cause,  are  almoat 
always,  if  not  invariably,  fatal.  Quinine  and  opium  have  been  recommended 
for  the  prevention  of  the  rigors  that  frequently  follow  catheterism  or  other 
operations  on  the  urinary  organs.  Opium  is  probably  of  service,  but  most  be 
given  with  great  caution  if  any  symptoms  of  uraemic  poisoning  exist ;  but 
quinine  has  not,  according  to  most  who  have  tried  it,  proved  of  any  use.  A 
pure  milk-diet  will  usually  be  found  the  best  in  all  cufles  if  the  patient  can 
take  it ;  stimulation  must  be  regulated  on  general  principles. 

Sir  Andrew  Clark  has  recently  suggested  the  quaint  name  of  '*  catheter-fever  ^' 
for  those  cases  in  which,  shortly  after  the  commencement  of  the  habitual  use 
of  a  catheter,  obscure  febrile  symptoms  set  in  gradually,  terminating  in  death 
in  a  large  proportion  of  the  cases  affected.  The  symptoms  most  commonly 
develop  about  a  week  after  habitual  catheterism  has  been  commenced^  and 
almost  invariably  in  those  cases  in  which  it  is  rendered  necessary  by  enlarge- 
ment of  the  prostate  or  atomy  of  the  bladder  with  partial  retention  of  urine. 
With  the  ordinary  symptoms  of  febrile  disturbance  there  is  a  diminution  of 
the  specific  gravity  of  the  urine  and  in  the  amount  of  solids  excreted  by  the 
kidney.  There  are  at  the  same  time  but  moderate  symptoms  of  cystitis.  The 
symptoms  may  gradually  pass  off,  or  the  patient  may  die  exhausted  at  the  end 
of  three  or  foar  weeks.  At  the  post-mortem  examination  it  is  said  that  the 
kidneys  are  found  perfectly  healthy,  and  no  definite  organic  change  is  present 
to  account  for  death.  Sir  Andrew  Clark  is  inclined  to  attribute  the  fever  to 
repeated  disturbance  of  the  nervous  system  by  the  passage  of  the  instrument. 
The  attention  drawn  to  this  subject  by  Sir  Andrew  Clark  cannot  fail  to  be 
productive  of  further  investigation  and  increased  knowledge  concerning  it, 
but  it  remains  to  be  seen  how  many  cases  will  be  left  to  be  included  under  the 
name  of  '^ catheter-fever*'  after  the  elimination  of  chronic  septicaemia  and 
pyaemia,  and  of  those  cases  in  which  the  kidney  shall  have  been  proved  by 
microscopic  examination  to  be  affected  by  chronic  or  sub-acute  interstiti^ 
inflammation  aggravated  by  the  reflex  irritation  of  the  passage  of  instruments. 
The  treatment  of  these  cases  must  consist  of  rest  in  bed,  bland  diet,  especially 
milk,  and  the  use  of  opium  in  moderate  doses. 
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P^mia  and  Septicamia  in  Disease!  of  the  Urinary  Organs. — These 
conditions  are  not  uncommonly  the  cause  of  death  after  operations  on  the 
urinary  passages.  Their  general  symptoms  and  pathology  have  been  already 
fully  described  ;  but  a  few  words  on  the  peculiarities  they  frequently  manifest 
when  secondary  to  affections  of  the  urinary  organs  may  not  be  out  of  place 
here. 

Pyaemia  may  assume  the  ordinary  rapid  coui^se  of  embolic  pycemia,  >nth 
secondary  abscesses  in  the  viscera  ;  but  this  is  not  of  very  ft^uent  occurrence. 
Should  it  occur,  softening  thrombi  will  usually  be  found  in  the  prostatic  plexus 
or  in  the  vesical  branches  of  the  internal  iliac  vein.  More  commonly  visceral 
abscesses  are  wanting,  the  secondary  seats  of  suppuration  being  most  frequently 
the  joints  and  subcutaneous  tissue.  In  such  cases  the  prognosis,  though  bad, 
is  not  hopeless.  The  disease  not  uncommonly  assumes  a  chronic  form,  and 
the  patient  may  recover  after  long  suffering,  possibly,  with  one  or  more  joints 
stiffened. 

Septiciemia  may  appear  under  the  forms  of  septic  poisoning  and  septic 
infection.  Poisoning  from  the  absorption  of  the  chemical  products  of  putre- 
faction is  probably  the  immediate  cause  of  death  in  many  of  those  cases  in 
which  the  bladder,  ureters,  and  pelves  of  the  kidneys  are  filled  with  foul  de- 
composing urine  and  mucus.  Its  symptoms  present  nothing  peculiar.  Septic 
infection  may  be  assumed  to  be  the  cause  of  death  in  those  cases  in  which 
there  is  febrile  disturbance  of  varying  severity,  preceded  or  not  by  a  rigor,  and 
ending  in  death  from  exhaustion  in  a  period  of  from  a  few  days  to  a  fortnight 
or  three  weeks,  and  in  which  at  the  posUmoriem  examination  a  definite  source 
of  infection  can  be  found,  without  the  presence  of  such  an  accumulation  of 
putrid  matter  in  the  urinary  tract  as  to  render  mere  septic  poisoning  probable, 
and  without  e\ident  fotal  disease  of  the  kidney.  Such  cases  arc  not  un- 
commonly met  with,  especially  after  operations  on  the  urethra,  and  less 
frequently  after  those  affecting  the  bladder.  In  one  case  in  University 
College  Hospital  the  source  of  infection  was  a  slight  injury  from  the  point  of  a 
catheter  to  a  prominent  ridge  of  a  fasciculated  bladder.  In  these  cases  the 
wound  is  found  to  be  covered  with  an  adherent  grey  layer,  closely  resembling 
the  false  membrane  of  diphtheria.  A  section  carried  through  this,  and  the 
parts  beneath,  shows  that  the  membranous  layer  is  composed  of  a  coagulated 
fibrinous  exudation,  everywhere  crowded  with  micrococci.  The  submucous 
tissue  and  the  parts  beyond,  show  the  ordinary  appearances  of  inflammation, 
and  in  many  cases  the  micrococci  can  be  recognized  invading  the  affected  tissues. 
In  some  cases  further  investigation  shows  the  nearest  lymphatic  glands  to  be 
swollen,  and  micrococci  may  be  found  forming  colonies  in  their  substance. 
Under  these  circumstances  there  is  strong  reason  to  believe  that  the  diseased 
spot  has  been  the  source  of  the  mischief,  and  that  some  infective  material 
has  found  admission  from  it,  and  by  infecting  the  whole  system  has  been  the 
cause  of  death.  The  relation  of  these  cases  to  the  chronic  form  of  pyaemia 
is  very  close  ;  possibly,  the  two  conditions  are  identical,  the  presence  or 
absence  of  secondary  abscess  being  merely  an  accidental  variation.  The  chief 
peculiarity  of  the  condition  is  that,  although  there  seems  good  evidence  of 
a  general  infective  process,  it  tends  to  run  a  somewhat  chronic  course,  some- 
times lasting  for  weeks  before  terminating  fatally,  and,  prolxibly,  in  many 
cases  ending  in  recovery. 
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SURGICAL  OPERATIONS  ON  THE  KIDNEY. 

Until  within  the  last  fifteen  years,  althongh  some  donbtful  cases  of 
removal  of  renal  calculi  by  operation  had  been  recorded,  but  few  affections  of 
the  kidney  were  considered  within  the  reach  of  surgical  interference.  Renal 
abscesses,  when  distinctly  pointing  in  the  loin  were  opened,  and  calculi  had 
been  in  exceptional  cases  discharged  from  the  opening  then  made  ;  bat  antfl 
Simon  of  Heidelberg,  in  1869,  successfully  removed  the  kidney,  no  definite 
operations  were  systematically  undertaken  on  that  organ. 

At  the  present  time  the  following  distinct  operations  are  performed  on  the 
kidney.  1.  Exploration  by  acupuncture.  2.  Aspiration.  8.  Nephrotomy, 
or  incision  of  the  kidney.  4.  Nephro-lithotomy,  or  removal  of  a  stone  from 
an  otherwise  healthy  kidney.  5.  Nephrectomy,  or  complete  remo^^  of  the 
kidney.    6.  Nephroraphy,  or  fixing  a  movable  kidney  in  the  loin. 

The  various  morbid  conditions  for  which  these  operations  are  required  are 
ftiUy  described  in  works  on  medicine  ;  and  it  is  impossible  to  give  here  more 
than  the  briefest  possible  summary  of  the  chief  symptoms  of  each,  indicating  at 
the  same  time  the  operation  required  for  its  relief. 

Stone  in  the  Kidney.— Deposits  of  uric  acid  and  oxalate  of  lime 
frequently  take  place  in  the  kidney.  In  the  great  majority  of  cases  the 
calculous  matter  passes  down  into  the  bladder,  either  in  fine  particles,  when  it 
is  commonly  spoken  of  as  gravel,  or  in  larger  masses,  when  it  is  termed  a  renai 
calculus.  The  passage  of  any  mass  of  sufficient  size  to  offer  resistance  on 
its  way  down  is  accompanied  by  the  symptoms  of  renal  colic.  There  is  intense 
agonizing  pain  shooting  from  the  loin  downwards  to  the  groin,  and  usually 
into  the  spermatic  cord  and  testicle  of  the  same  side.  In  many  cases  it  radiates 
into  the  inner  side  of  the  upper  part  of  the  thigh  of  the  same  side.  There  is 
retraction  of  the  testicle,  and  sometimes  much  nausea  or  actual  vomiting  and 
faintness.  As  the  stone  enters  the  bladder  the  patient  experiences  sudden 
relief.  The  stone  may  be  passed  by  the  urethra,  often  with  considerable  pain 
and  irritation,  or  may  lodge  and  form  a  vesical  calculus.  In  many  cases, 
perhaps,  after  many  stones  have  been  passed  at  different  times,  one  lodges 
permanently  in  the  kidney,  and  then  gives  rise  to  the  symptoms  of  stone  in 
the  kidney.  A  renal  calculus  may  form  in  one  calyx,  and  be  permanently 
fixed  there,  or  it  may  be  situated  in  the  pelvis  and  send  branching  processes 
into  the  surrounding  calyces.  The  symptoms  of  renal  calculus  are  the  follow* 
ing.  There  is  pain  usually  referred  to  the  loin,  but  occasionally  radiating 
downwards  in  the  line  of  the  ureter  or  to  the  testicle.  The  pain  is  sickening 
in  character  and  variable  in  intensity.  It  is  in  most  cases  distinctly  aggravated 
by  movement.  In  some  cases  walking  gives  most  uneasiness,  apparently  firom 
the  movement  of  the  muscles  upon  which  the  kidney  lies.  In  other  cases 
walking  causes  but  little  pain,  while  jolting  of  any  kind  causes  intense  suffer- 
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ing.  In  other  cases  any  kind  of  movement  is  almost  unbearable.  There  may 
be  acnte  tenderness  on  pressure  over  the  affected  kidney  ;  but  in  this  stage  of 
the  disease  no  enlargement  is  to  be  recognized.  Frequency  of  micturition 
may  or  may  not  be  present.  In  some  cases  it  forms  one  of  the  most  prominent 
symptoms,  so  much  so  that  the  case  may  be  mistaken  for  one  of  disease  of  the 
bladder.  The  urine  almost  always  contains  a  trace  of  blood  to  be  recognized 
by  the  microscope,  and  occasionid  attacks  of  profuse  hiematuria  are  common, 
most  frequently  brought  on  by  violent  movement.  In  the  early  stages  pus  is 
absent,  or  only  a  few  corpuscles  can  be  found.  Cubical  cells  are  said  to  occur 
similar  to  those  forming  the  superficial  layers  of  the  epithelium  lining  the  pelvis 
of  the  kidney,  but  these  are  not  sufficiently  definite  to  draw  any  conclusion 
from  them,  as  similar  cells  may  be  derived  from  other  parts  of  the  urinary 
tract. 

Treatment. — During  the  descent  of  a  renal  calculus,  which  always  occupies 
many  hours,  and  perhaps  some  days,  the  patient  should  have  full  doses  of 
opium  administered,  drink  bland  diluents  freely,  be  put  into  a  w^arm  hip- 
bath, and  have  hot  fomentations  or  mustard  poultices  applied  to  the  loin  ;  the 
bowels  should  also  be  thoroughly  emptied  by  enemata.  It  is  well  to  bear  in 
mind,  that  a  somewhat  similar  train  of  symptoms  to  that  induced  by  the  descent 
of  the  calculus,  may  be  excited  by  some  forms  of  irritation  or  flatulent  distension 
of  the  csBCum  and  descending  colon,  which  will  require  appropriate  treatment. 

Should  the  stone  fail  to  descend  and  give  rise  to  the  train  of  symptoms 
just  described,  medical  treatment  may  be  of  much  use.  An  attempt  may  be 
made  to  dissolve  the  stone  by  the  administration  of  doses  of  potash  or  lithia 
sufficient  to  keep  the  urine  persistently  alkaline.  At  the  same  time  the  diet 
must  be  strictly  attended  to  on  the  principles  laid  down  in  the  Chapter  on 
Urinary  Calcidi.  The  patient  must  use  distilled  water  only  for  drinking 
purposes.  By  this  treatment  the  stone  appears  in  some  cases  to  have 
been  dissolved  sufficiently  to  allow  of  its  passage  by  the  ureter.  If  the 
patient's  circumstances  allow  of  it,  several  mouths'  rest  in  the  recumbent 
position  may  be  tried,  as  under  this  treatment  the  calculus  becomes  encysted 
and  fixed  in  one  calyx,  and  may  cease  to  cause  trouble.  If  these  means 
fail,  the  question  arises  of  performing  the  operation  to  which  the  term  nephro- 
lithotomy has  been  applied  by  Morris,  who  was  the  first  to  undertake  it. 
This  operation  differs  so  essentiaUy  from  that  performed  in  the  later  stages, 
that  it  well  merits  a  distinctive  name.  It  must  not  be  assumed,  however, 
that  every  case  of  renal  calculus  is  one  for  operation.  The  conditions  justifying 
surgical  interference  are  the  following : — 1.  The  disease  must  have  lasted 
sufficiently  long  to  make  it  certain  that  there  is  no  hope  of  natural  cure  by 
spontaneous  expulsion.  2.  The  inconvenience  caused  must  be  such  that  it 
seriously  interferes  with  the  patient's  enjoyment  of  life.  8.  Medical  treatment 
must  have  been  fairly  tried  and  have  failed.  4.  The  patient  must  not  be 
passing  gravel  habitually,  as  it  is  evident  that  under  these  conditions  a  fresh 
stone  would  probably  form  in  the  injured  kidney  and  lodge  there  after  the 
operation.  5.  The  symptoms  must  be  distinctly  unilateral.  G.  The  patient 
must  be  otherwise  in  good  health,  not  too  old,  and  especially  not  too  fat. 
7.  Lastly,  if  in  spite  of  treatment  the  symptoms  of  irritation  of  the  pelvis  come 
on,  especially  a  steadily  increasing  amount  of  pus  in  the  urine,  the  operation 
may  be  undertaken  in  the  hopes  of  saving  the  kidney  and  of  preventing  the 
occurrence  of  pyonephrosis,  provided  that  other  conditions  are  favourable. 
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Calculoiu  Pyelitis  f  onns  the  second  stage  of  stone  in  the  kidney.  In  it 
the  same  symptoms  as  above  described  persist,  but  the  pain  is  more  constant, 
thouo;h  often  less  acute.  There  may  be  great  frequency  of  micturition.  The 
urine,  which  remains  acid,  contains  a  gradually  increasing  amount  of  poa, 
reaching  sometimes  to  many  ounces  daily.  If  the  several  quantities  of  urine 
passed  during  the  day  be  collected,  it  may  be  found  that  the  pus  is  variable  in 
(juantity,  and  may  even  disappear  for  a  few  hours,  or  even  days,  its  reappear- 
ance being  accompanied  by  some  relief  of  the  pains  in  the  loin.  Intermittent 
pus  in  acid  urine  may  be  i*egarded,  as  Bayer  pointed  out,  as  undoubted  evidence 
of  pyelitis  affecting  one  kidney  only.  Before  long,  the  ureter  and  pelvis, 
partly  obstructed  by  the  stone,  become  insufficient  to  drain  the  pus  awaj, 
and  distinct  and  often  very  great  enlargement  of  the  kidney  sets  in.  The 
swelling  assumes  the  ordinary  form  of  a  renal  tumour,  to  be  subsequently 
described.  The  pehns  becomes  dilated,  the  calyces  enlarged,  the  pyramidJs 
destroyed,  and  at  last  the  kidney  may  be  reduced  to  a  multilocular  sac,  the 
walls  of  which  are  composed  of  the  thinned  cortex  sun*ounded  by  the  thickened 
capsule  and  the  indurated  perinephritic  fat.  Fluctuation  is  often  distinctly 
perceptible.  This  condition  is  termed  Pyonephxosia.  If  the  disease  be 
allowed  to  progress  unrestrained  by  treatment,  the  dilated  pelvis  or  the 
thickened  cortex  may  give  way,  and  a  perinephritic  abscess  form.  The  pas 
then  gradually  points  towards  the  surface  in  the  loin,  but  before  doing  so  it 
may  extend  widely,  from  the  iliac  fossa  to  below  the  ribs.  In  other  cases 
rupture  into  the  colon  may  take  place. 

In  these  cases  medioal  treatment  is  useless,  and  early  surgical  interference 
gives  the  only  chance  of  cure.  Three  operations  may  be  performed  ;  aspira- 
tion, nephrotomy,  and  nephrectomy.  Aspiration  is  seldom  of  any  use  in 
calculous  pyonephrosis,  except  as  a  means  of  diagnosis,  the  needle  sometimes 
grating  against  the  stone  as  the  puncture  is  made.  It  may,  however,  be  ad- 
vantageous to  attempt  to  reduce  the  bulk  of  the  tumour  by  aspiration,  repeated 
at  short  intervals,  three  or  four  times  before  proceeding  to  nephrotomy. 
Nephrotomy  is  the  operation  specially  indicated  in  these  cases.  Nephrectomy 
has  been  frequently  performed  for  calculous  pyonephrosis,  but  the  general 
opinion  at  present  entertained  is  that  much  better  results  are  obtained 
by  nephrotomy  with  antiseptic  drainage,  followed  at  some  months*  interval 
by  neplirectomy  if  recovery  does  not  follow  the  simpler  operation.  The 
calculus  which  has  been  the  cause  of  the  mischief  is  removed  at  the  time  the 
nephrotomy  is  performed.  The  removal  of  a  stone  from  what  must  be  regarded 
as  the  cavity  of  a  large  abscess  is,  as  Morris  points  out,  a  very  different  opera- 
tion from  nephro-lithotomy,  and  should  certainly  be  distinguished  by  another 
name,  otherwise  great  confusion  must  arise  in  our  statistical  records. 

Tnberonlar  or  .Scroftilons  Zidn^. — The  patholog}-  and  symptoms  of 
this  disease  are  fully  described  in  works  on  medicine.  It  will  be  sufficient  t^* 
allude  here  merely  to  those  points  that  have  a  bearing  on  surgery. 

Tul)ercular  disease  of  the  kidney  is  indeed  of  considerable  interest  to  the 
Surgeon,  not  only  because  he  may  be  called  upon  to  perform  nephrotomy  or 
nephrectomy  for  this  cause,  but  l)ecause  in  a  considerable  proportion  of  cases 
the  early  symptoms  are  referred  by  the  patient  to  the  lower  urinary  tract,  and 
may  closely  simulate  stone  and  various  other  vesical  affections.  Tubercle  of 
the  kidney  may  form  merely  a  part  of  general  tuberculosis,  but  in  these  Gft^?« 
the  infection  occurs  late  in   the  disease  and  gives  rise  to  no  symptoms. 
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Primary  tabeicuIoBis  of  the  kidney  may  commence  in  that  organ,  and  be 
limited  to  it  for  some  time,  or  it  may  be  merely  a  part  of  general  tubercular 
disease  of  the  genito-urinary  tract.  When  the  disease  begins  in  the  kidney, 
it  commences  by  the  formation  of  a  caseating  centre  in  the  cortex.  This 
softens  and  gradually  extends  till,  by  the  destruction  of  the  pyramid  corre- 
sponding to  the  affected  part,  it  reaches  the  pelvis,  and  the  products  of  the 
process  mixed  with  pus  are  discharged  with  the  urine.  Several  such  centres 
in  various  stages  of  softening  and  disintegration  are  usually  met  with  in  the 
same  kidney.  The  mucous  membrane  of  the  pelvis  then  becomes  affected,  and 
the  disease  extends  to  the  bladder.  In  some  cases  the  disease  follows  the 
reverse  course,  commencing  in  the  prostate  or  bladder,  and  extending  upwards 
to  the  kidney.  It  frequently  happens  in  the  later  stages  that  the  ureter 
becomes  obliterated.  The  disease  then  follows  one  of  two  courses,  either  the 
chronic  suppuration  continues  and  the  remains  of  the  kidney  become  distended 
into  a  huge  abscess  which  may  finally  point  in  the  loin  or  burst  into  the  gut, 
or  the  fluid  parts  of  the  pus  may  be  absorbed  and  the  residue  form  a  thick 
putty-like  mass,  which  may  remain  unchanged  for  months  or  years.  The 
former  condition  must  necessarily  occur  if  any  secreting  substance  remains 
undestroyed  in  the  kidney.  The  poat-maiiem  appearances  of  a  kidney  in  the 
advanced  stages  are  the  following : — The  whole  kidney  is  greatly  enlarged, 
often  to  five  or  six  times  its  natural  size.  The  perinephritic  fot  is  densely 
indurated  by  chronic  inflammation,  and  intimately  blended  with  the  capsule  ; 
the  capsule  is  thickened,  but  separates  with  moderate  ease  fh)m  the  cortex  ; 
the  cortex  if  any  remains  is  thin  and  tough ;  the  pyramids  have  disappeared, 
the  pelvis  and  calyces  are  dilated,  and  the  whole  cavity  is  filled  with  a 
thick  creamy  or  putty-like  mass  having  a  sour  offensive  smell.  In  less 
advanced  cases  only  one  or  two  pyramids  with  the  corresponding  part  of  the 
cortex  may  be  affected.  Two  important  facts  with  regard  to  this  affection 
are,  first,  that  in  the  great  majority  of  cases  both  kidneys  are  implicated, 
though  the  disease  is  always  more  advanced  in  one  than  in  the  other  ;  and 
secondly,  that  if  it  is  at  all  advanced,  the  morbid  condition  extends  a  greater 
or  less  distance  down  the  ureter.  The  symptanis  may  in  the  early  stage  be 
referred  chiefly  to  the  bladder  ;  there  may  be  great  irritation  and  an  almost 
'  constant  desire  to  pass  water,  with  scalding  pain  during  the  act.  There  is 
at  the  same  time  pain  in  the  loin,  usually  dull  and  aching,  and  not  radiating 
to  the  testicle  or  groin.  It  may  be  increased  by  movement,  especially  of  the 
neighbouring  muscles.  When  both  kidneys  are  seriously  affected,  constant 
vomiting  may  form  a  marked  feature  of  the  case.  The  urine  contains  pus, 
often  in  considerable  amount  and  intermittent,  and  the  bacillus  of  tubercle 
has  been  recognized  in  it,  and  the  diagnosis  thus  established  Blood  may 
occur,  but  is  seldom  abundant,  and  often  completely  wanting.  If  both 
kidneys  are  affected,  the  quantity  of  urine  gradually  diminishes,  and  the 
amount  of  solids  excreted  becomes  less.  As  the  disease  advances,  the  enlarged 
kidney  becomes  clearly  perceptible,  presenting  the  ordinary  signs  of  a  renal 
tumour.  A  chronic  abscess  gradually  forms  in  the  loin  in  many  cases  ; 
general  tubercular  infection  takes  place,  and  the  patient  dies  of  exhaustion. 
The  diagnosis  of  the  disease  is  often  extremely  difficult  until  the  enlarged 
kidney  can  lie  clearly  felt.  Repeated  vomiting,  progressive  emaciation,  the 
persistent  dull  character  of  the  pain,  the  comparative  al)8ence  of  blood  in 
the  urine,  and  the  evidence  of  tubercle  elsewhere,  as  in  the  prostate  or  lungs. 
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are  the  chief  points  to  be  attended  to ;  bnt  in  spite  of  every  care  these  cases 
cannot  always  be  distinguished  from  stone.  The  Treatmmi  is  a  matter  of 
considerable  doubt.  When  abscess  forms,  early  nephrotomy  gives  great  relief^ 
and  certainly  prolongs  life ;  but  should  nephrediomy  be  ever  performed  for  this 
disease  ?  In  the  early  stages,  before  the  kidney  is  much  enlai^ed,  the  diagnosis 
is  so  uncertain,  even  after  examination  by  an  exploratory  incisiony  that  it 
could  scarcely  ever  be  justifiable  to  remove  the  organ.  In  the  later  stages, 
when  both  kidneys  are  affected,  as  is  almost  invariably  the  case,  an  operation 
would  evidently  be  useless,  and  probably  fatal.  The  difficulties  of  the 
operation  are  also  very  great,  as  the  kidney  is  usually  firmly  adherent  to 
surrounding  parts.  On  the  whole,  it  seems  advisable  not  to  interfere  with 
these  cases  except  by  nephrotomy. 

Fyonaphrosis  from  other  causes  than  stone  or  tubercle  is  rare.  It  is 
occasionally  met  with  as  a  sequel  to  gonorrhoea.  In  a  case  of  this  kind  in 
University  College  Hospital  the  patient  was  completely  cured  by  two  aspira- 
tions, nearly  a  pint  of  pus  being  removed  on  each  occasion.  He  died  some 
years  after,  and  the  kidney  was  found  to  be  reduced  to  a  mere  shrivelled  mass 
of  fibrous  tissue. 

SCydroneplirosifl  may  be  congenital,  arising  from  a  malformation  of  the 
ureter,  or  may  occur  as  the  result  of  partial  or  complete  obstruction  of  the 
ureter  by  an  impacted  calculus,  or  by  the  pressure  of  a  tumour.  The  early 
stages  have  aheady  been  described  as  the  result  of  increased  urinary  tension  ; 
in  exceptional  cases  only  does  the  dilatation  continue  to  increase  till  a  large 
tumour  is  formed.  The  symptoms  are  those  of  a  renal  tumour,  flnctoating 
distinctly  and  accompanied  by  little  pain  and  no  hsematuria.  The  diagnosis 
may  be  confirmed  by  aspiration  and  examination  of  the  fluid  withdrawn,  which 
will  be  found  to  contain  urea  and  uric  acid. 

Treatment. — ^Aspiration  can  evidently  be  only  of  temporary  service ;  nephro- 
tomy and  drainage  would  probably  be  f  oUowed  by  an  incurable  urinary  fistula. 
Nephrectomy  by  the  abdominal  incision  has  been  practised  successfully,  bat 
probably  the  best  treatment  would  be  antiseptic  drainage  and  subsequent 
lumbar  nephrectomy. 

Tumours  of  tho  Xidn^. — Single  cysts  are  not  uncommon  in  the  kidney, 
but  they  seldom  reach  such  a  size  as  to  call  for  surgical  interference.  Hydatid  ' 
cysts  are  occasionally  met  with  and  may  be  recognized  by  the  character  of 
the  fluid  drawn  off  by  the  aspirator.  The  disease  known  as  ct/aiic  kidney  is, 
however,  an  exception  to  this  rule.  In  this  disease  the  whole  organ  may 
be  converted  into  little  more  than  a  mass  of  cysts,  varying  in  size  from 
a  pea  to  an  orange.  The  kidney  may  thus  form  an  enormous  tnmoar, 
filling  a  great  part  of  the  abdomen  and  extending  down  to  the  pelvis. 
It  is  not  unconmionly  double,,  but  one  side  is  usually  more  affected  than 
the  other.  These  tumours  seem  to  cause  but  little  trouble  beyond  that 
arising  from  their  size,  and  are  often  discovered  only  on  the  post-mortem 
table. 

Carcinoma  and  Barooma  of  the  kidney  are  of  moderately  frequent  occur- 
rence. The  sarcomata  are  frequently  met  with  in  infants  and  yonng  children. 
They  are  usually  spindle-celled,  but  striated  muscular  fibre  has  been  met  with 
in  many  of  the  congenital  specimens.  Carcinoma  is  usually  soft  and  rapidly 
growing,  and  occurs  after  middle  life.  These  tumours  increase  quickly,  some- 
times with  little  pain,  in  others  with  constant  aching  and  uneasiness.    The 
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most  important  symptom  is  free  hsemataria,  and  in  the  absence  of  tliis  we  are 
never  justified  in  making  a  diagnosis  of  renal  cancer. 

The  Diagnosui  of  Benml  Tnmoiim  is  usually  not  accompanied  by  any 
great  difficulty.  In  manipulative  examination  of  a  kidney,  whether  healthy 
or  diseased,  the  patient  must  be  placed  on  his  back,  with  the  knees  drawn  up 
and  the  shoulders  supported.  The  Surgeon  then  places  one  hand  in  the  flank 
with  the  tips  of  the  fingers  immediately  outside  the  mass  of  the  erector  spinse 
just  below  the  last  rib,  and  pushes  firmly  forwards,  while  with  the  other 
hand  placed  flat  upon  the  abdomen  outside  the  edge  of  the  rectus,  he 
presses  backwards.  The  kidney  is  thus  grasped  between  the  two  hands,  and 
in  this  way  a  healthy  kidney  can  usually  be  distinctly  felt,  and  in  a  diseased 
organ  its  size  and  form  can  be  readily  judged  of.  It  is  more  difficult  to 
estimate  the  degree  of  mobility  in  this  way,  as  the  parts  to  which  the 
kidney  adheres  in  this  region  are  themselves  movable.  A  tubercular  or 
calculous  kidney  which  is  really  adherent  to  a  mass  of  indurated  fat  can 
often  be  moved  forwards  and  backwards  for  some  inches.  If  the  tumour  be 
large  the  hand  must  next  be  passed  below  its  border  to  ascertain  by  the 
absence  of  a  pedicle  passing  into  the  pelvis  that  it  is  not  ovarian.  When  the 
tumour  is  of  such  size  that  this  cannot  be  done  errors  are  very  likely  to  occur, 
and  numerous  cases  are  on  record  in  which  the  most  accomplished  ovariotomists 
have  been  deceived,  the  nature  of  the  case  being  ascertained  only  after  open- 
ing the  abdomen.  The  anterior  border  of  the  tumour  must  next  be  examined ; 
all  renal  tumours  are  rounded  in  form  and  lobulation  is  common.  The  move- 
ment during  respiration  must  not  be  too  much  relied  upon ;  renal  tumours 
move  less  than  those  of  the  liver,  but  are  not  as  a  rule  fixed.  The  outline  of 
the  tumour  must  next  be  ascertained  by  percussion ;  it  will  be  found  that  all 
renal  tumours  form  an  angle  with  the  costal  margin,  which  is  less  than  a 
right  angle.  The  reverse  is  the  case  with  splenic  tumours  and  some  of  those 
of  the  liver.  The  flank  will  be  found  to  be  persistently  dull  in  any  position  in 
which  the  patient  may  be  placed.  The  most  characteristic  sign  is  the  presence 
of  the  colon  crossing  the  tumour.  This  may  sometimes  be  recognized  by 
manipulation,  and  after  watching  the  case  for  a  few  days  and  examining 
repeatedly  so  as  to  hit  upon  a  time  when  the  colon  contains  flatus,  a  line  of 
resonance  will  often  be  found  passing  across  the  dull  mass  of  the  tumour. 
A  retroperitoneal  sarcoma  close  to  the  kidney  may  not  only  closely  resemble  a 
renal  tumour,  but  may  be  indistinguishable  from  it.  In  these  cases  the 
presence  of  a  rapidly-growing  soft  tumour  in  the  renal  region  without  haema- 
turia  would  lead  to  a  suspicion  that  it  did  not  implicate  the  kidney. 

The  presence  of  a  renal  tumour  having  been  made  out,  it  remains  to  deter- 
mine its  nature.  When  fluctuation  is  distinctly  present  it  is  probably  either 
hydronephrosis,  pyonephrosis  or  a  cystic  kidney.  A  very  soft  sarcoma  may, 
however,  yield  a  sense  of  elasticity  or  even  of  fluctuation.  The  diagnosis  is 
best  effected  by  aspiration,  during  which  the  diagnosis  may  be  still  further 
cleared  up  by  the  needle  impinging  on  a  calculus. 

If  it  be  pyonephrosis,  the  pus  has  usually  a  })eculiar  sickly  smell,  especially 
if  it  be  tubercular.  In  calculous  pyelitis  it  is  sometimes  offensive  from  de- 
composition which  has  spread  up  from  the  bladder.  This  is  far  less  common 
in  tubercular  pyelitis.  All  renal  abscesses  may  acrjuire  a  fsecal  smell  when 
they  approach  very  near  to  the  colon. 

The  lobulated  form  and  great  size  of  the  cystic  kidney  and  the  absence  of 
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hffimataria  would  probably  serve  to  indicate  its  nature.  Profuse  haemataria 
following  the  examination  is  sugp^estive  of  malignant  disease.  In  some  cases 
of  large  accumulations  of  calculi  grating  has  been  felt  during  manipula- 
tion.* The  above  taken  in  connection  with  the  symptoms  already  described 
will  nsually  enable  the  Surgeon  to  determine  the  nature  of  a  renal  tnmoiir 
with  sufScient  accuracy. 

The  Treatment  of  Carcinoma  or  Sarcoma  is  necessarily  limited  to 
nephrectomy.  This  has  been  done  both  through  the  loin  and  by  the  abdo- 
men. If  the  tumour  exceed  a  moderate  size  the  latter  is  the  only  possible 
method.  In  smaller  tumours  the  lumbar  operation  is  practicable  and  has  &* 
far  yielded  the  best  results.  The  operation  is  not  to  be  lightly  nndertaken. 
The  disease  is  not  usually  a  very  painful  one,  and  for  that  reason  the  cascn  of 
it  are  seldom  seen  till  the  tumour  is  of  considerable  size.  The  immediate 
mortality  is  great  and  the  prospect  of  permanent  cure  very  small.  If  the 
disease  be  detected  suflSciently  early  the  operation  might,  however,  give  the 
patient  a  chance  of  prolongation  of  life  if  not  of  cure. 

ristulona  Commnnicationa  between  the  ureter  and  the  uterus  or  vagina 
are  occasionally  met  with  as  the  result  of  injury  during  labour  or  daring 
ovariotomy.  In  these  cases  the  kidney  being  healthy  may  be  very  safely 
excised  by  the  lumbar  incision. 

Floating  Sidney. — Three  degrees  of  abnormal  mobility  of  the  kidney  are 
met  with.  In  theslightest  form  the  organ  can  be  moved  upwards  and  downwards 
for  about  an  inch  beneath  the  peritoneum  ;  this  is  very  common.  A  further 
degree  of  movement  in  the  same  direction  beneath  the  peritoneum  is  met  with 
in  rare  cases,  and  still  more  rarely  the  peritoneum  completely  surronnds  the 
gland,  forming  a  meso-nephron.  The  first  is  recognized  only  by  careful 
examination  ;  the  two  more  extreme  degrees  may  give  rise  to  constant  and 
severe  pain  of  a  sickening  character,  occasionally  accompanied  by  hsematuriay 
which  can  sometimes  be  induced  by  handling.  These  conditions  were  formerhr 
treated  by  the  application  of  a  padded  elastic  belt,  and  although  this  is  seldom 
efficient  it  should  always  be  tried  before  suggesting  other  means.  If  it  fails 
and  the  patient^s  life  is  scarcely  endurable  from  the  pain  in  the  displaced 
kidney,  operative  interference  becomes  justifiable.  Nephrectomy  has  been 
repeatedly  performed  for  this  condition,  but  it  is  a  severe  measure  in  a  disease 
not  attended  by  any  danger  to  life ;  lately,  however,  Hahn  of  Beriin  has 
suggested  a  simpler  proceeding,  which  has  been  successfnUy  carried  out  in 
several  cases  and  to  which  he  has  given  the  name  of  fiephrthraphy.  It 
consists  merely  in  exposing  the  kidney  by  the  method  to  be  presently 
described,  and  sewing  the  perinephritic  areolar  tissue  to  the  margin  of  the 
wound,  leaving  it  subsequently  to  heal  by  granulation.  The  operation  w 
almost  free  from  danger,  and  should  be  certainly  preferred,  if  any  such  pn- 
ceeding  is  necessary,  to  one  so  dangerous  as  nephrectomy. 

OPna^TIONB   ON    THX   KZDNBT. 

Szploration  of  the  Kidney. — If  the  symptoms  of  renal  calculus  are  well 
marked  before  proceeding  to  any  more  severe  measure  the  kidney  may  ))e 
explored,  as  suggested  by  A.  £.  Barker,  by  means  of  the  aspirator,  a  k>ng  fine 
needle  being  used.  This  is  preferable  to  making  use  of  an  acupuncture  needle, 
as  the  escape  of  urine  shows  that  the  instrument  has  reached  the  pelvis.    The 
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hilus  of  the  kidney  is  situated  about  two  inches  from  the  middle  Hue  and 
opposite  the  first  lumbar  spine.  If  the  needle  be  introduced  inmiediately 
external  to  the  erector  spinsB  at  this  level,  and  passed  almost  directly  forwards 
it  will  probably  enter  the  pehis.  Experience,  however,  has  shown  that 
owing  to  the  thickness  of  the  soft  parts  covering  the  kidney,  the  exploration 
carried  out  by  this  method  must  necessarily  be  very  imperfect,  and  cannot  be 
considered  conclusive  if  yielding  negative  results.  The  only  thorough  method 
of  exploration  is  to  fully  expose  the  kidney  before  using  the  needle. 

Aspiration  of  the  Sidney. — ^This  operation  is  performed  in  the  same 
way  as  in  other  parts.  A  good-sized  needle  should  be  used  if  pus  is  expected 
to  be  present,  as  it  is  often  too  thick  to  pass  through  a  fine  tube.  The  spot 
selected  must  vaiy  with  the  case,  but  care  should  be  taken  to  avoid  any  risk 
of  puncturing  either  the  colon  or  peritoneum.  In  all  enlargements  of  the 
kidney  these  are  carried  forwards.  If,  therefore,  the  normal  line  of  the  colon, 
that  is  to  say  a  line  drawn  vertically  upwards  from  midway  between  the 
anterior  and  posterior  superior  iliac  spines,  be  taken,  the  needle  is  certain  to 
pass  behind  the  gut  if  there  be  any  distinct  enlargement  of  the  kidney.  If  any 
part  of  the  tumour  be  particularly  prominent  this  may  be  punctured,  but  if 
it  be  in  front  of  the  line  just  mentioned  a  careful  examination  tor  the  colon 
by  palpation  and  percussion  should  be  made.  Aspiration,  if  carefully  per- 
formed with  a  clean  instrument,  is  perfectly  free  from  danger. 

Sxamination  of  the  Kidney  through  an  Open  Wonnd,  and  Hephro- 
lithotomy. — Three  incisions  have  been  recommended  for  exposing  the  kidney 
in  the  loin  :  a  vertical  incision  immediately  external  to  the  edge  of  the  quad- 
ratus  lumborum,  a  long  oblique,  and  a  transverse,  or  nearly  transverse,  incision. 
Of  these  the  last  is  preferable,  as  being  accompanied  by  less  hsemorrhage,  and 
more  fully  exposing  the  kidney.  It  is  best  made  slightly  obliquely,  commencing 
immediately  below  the  free  extremity  of  the  last  rib,  and  passing  backwards  to 
the  edge  of  the  erector  spinse.  It  must  not  be  made  parallel  to  the  rib,  but 
slightly  less  obli(juely,  so  that  its  posterior  end  is  from  three-quarters  of  an  inch 
to  an  inch  below  the  rib.  This  is  necessary  to  avoid  the  risk  of  wounding  the 
pleura,  which  often  extends  below  the  last  rib  posteriorly  for  from  half  to 
three-quarters  of  an  inch.  This  incision  may  be  enlarged  forwards  if  neces- 
sary, care  being  taken  to  avoid  wounding  the  peritoneum ;  but  should  more 
room  be  required  for  any  purpose,  it  is  best  obtained  by  cutting  from  the  first 
incision  downwards  towards  the  crest  of  the  ilium,  parallel  to  the  outer  border  of 
the  quadratus  lumborum.  The  position  of  the  patient  and  early  stages  of  the 
operation  are  the  same  as  those  of  colotomy,  except  that  the  incision  is  placed 
higher  up,  and  for  the  anatomy  of  the  parts  cut  through  the  reader  is  referred 
to  the  description  of  that  operation  (p.  847).  The  fat  about  the  kidney  being 
reached,  the  wound  must  be  held  forcibly  open  by  copper  spatulac,  while  an 
assistant  pushes  the  kidney  towards  the  wound  by  pressing  on  the  abdomen. 
The  &t  is  then  torn  through  with  fingers  or  forceps,  keeping  to  the  back  part 
of  the  wound  over  the  quadratus.  If  the  fot  is  much  indurated  by  chronic 
peri-nephritis,  considerable  difficulty  may  be  found  in  exposing  the  capsule  of 
the  kidlney,  but  in  a  case  adapted  to  nephro-lithotomy,  in  which  the  kidney  is 
healthy,  no  difficulty  is  found  in  so  doing.  The  sense  of  resistance  offered 
by  the  solid  mass  of  the  kidney  will  8er\'e  as  a  guide  to  the  direction  in  which  it  is 
to  be  sought.  This  part  of  the  operation  is  accompanied  by  scarcely  any  or  no 
bleeding.    The  kidney,  being  exposed  fully,  should  now  be  methoilically  puuc- 
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tared  with  a  smooth  round  needle.  A  common  darning-needle  held  in  a  pair 
of  torsion-forceps  answers  the  purpose  admirably.  A  piece  of  carbolized  silk  may 
be  passed  through  the  eye  and  tied  round  the  forceps  to  prevent  the  needle  from 
accidentally  slipping  out.  If,  after  a  methodical  examination  carried  out  over 
the  whole  kidney,  nothing  is  felt,  the  forefingers  may  be  passed  before  and  behind 
it,  and  the  kidney  pressed  between  them  and  the  pelvis  examined.  Even  after 
all  this,  experience  has  shown  that  a  stone  two-thirds  of  an  inch  in  diameter 
may  escape  detection.  If  the  patient's  sufferings  have  been  very  greats  and 
more  especially  if  there  is  an  increasing  discharge  of  pus,  it  may  be  justifiable 
to  cut  through  the  cortex  and  explore  the  pelvis  with  the  finger,  as  even  when 
no  stone  was  present  this  proceeding  has  been  known  in  several  cases  to  ^\^ 
great  relief. 

If  a  stone  be  felt,  a  scalpel  may  be  passed  down  to  it,  guided  by  the  needle. 
As  the  scalpel  is  withdrawn,  a  profuse  gush  of  blood  may  follow,  which  is  at 
first  very  alarming,  but  the  pressure  of  a  sponge  for  a  few  minutes  arrests  it. 
A  pair  of  polypus-forceps  may  then  be  passed  in,  and  the  wound  enlarged 
by  opening  the  blades.    This  is  accompanied  by  scarcely  any  bleeding.     The 
finger  may  then  be  inserted,  and  the  stone  perhaps  hooked  out  by  it ;  bat  if 
this  cannot  be  done,  a  pair  of  forceps  must  be  applied,  guided  by  the  finger. 
It  is  better  in  all  cases  to  cut  through  the  cortex,  and  not  to  try  to  open  the 
pelvis.    Wounds  of  the  kidney-substance  heal  readily,  but  those  of  the  pelvis 
are  apt  to  leave  a  fistula.    The  stone  having  been  removed,  and  all  bleedin? 
arrested  by  temporary  pressure  on  the  kidney  with  a  sponge,  the  external 
wound  may  be  closed  by  sutures,  leaving  an  opening  at  its  middle  for  a  large* 
drainage-tube.    The  urine  will  probably  flow  from  the  wound  for  some  weela, 
but  in  several  of  the  recorded  cases  rapid  healing  has  taken  place.    The  most 
extraordinary  is  that  recorded  by  Bennett  May,  in  which  he  removed  a 
stone  weighing  one  ounce,  and  of  extremely  irregular  form,  the  wound 
completely  healing  in  five  weeks.    The  dressing  should  be  strictly  antiseptic^ 
and  while  the  urine  is  escaping  it  must  be  changed  twice  a  day.    Morris 
recommends  finely-powdered  German  moss-peat  as  the  best  absorbent  material 
to  place  beneath  the  patient  outside  the  dressing.    The  operation  of  removal 
of  a  stone  from  a  healthy  kidney  has  not  been  very  ftequently  performed,  bat 
so  far  has  been  imiformly  successful. 

Hephrotomy. — This  consists  merely  in  making  an  incision  into  a  kidney 
distended  with  pus.  The  incision  must  be  in  the  same  position  as  that  jost 
described,  but  need  not  be  so  extensive,  as  no  exploration  of  the  surface  of  the 
kidney  is  required.  The  surface  of  the  enlarged  kidney  being  exposed,  it  must 
be  punctured  by  a  broad-bladed  scalpel,  and  the  finger  inserted  at  the  puncture 
before  the  pus  escapes.  In  this  way  the  dilated  calyces  are  easily  examined, 
and  should  a  stone  be  present  it  may  be  removed.  After  the  operation  a  lariee 
drainage-tube  is  inserted,  reaching  well  into  the  pelvis  of  the  kidney  ;  this 
must  be  gradually  shortened  as  the  cavity  closes.  The  dressings  should  be 
antiseptic  throughout.  Nephrotomy  for  calculous  pyelitis  is  often  saocessfhl ; 
for  tubercular  pyelitis  scjircely  ever  so,  although  it  gives  relief  and  prolongs 
life.  If  a  sinus  remains,  the  drain  from  which  is  exhausting  to  the  patient, 
the  question  of  lumbar  nephrectomy  must  be  considered.  The  operation,  &r 
fVom  being  increased  in  difficultv,  is  actually  facilitated  by  the  previous 
drainage. 
Vaphraotomy. — By  nephi-ectomy  is  meant  the  complete  extirpation  of  the 
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kidney,  an  operation  that  a  few  years  since  would  have  been  considered  as 
nnsonnd  in  physiological  principle  as  impracticable  to  surgical  art. 

Before  proceeding  to  the  removal  of  the  kidney,  it  becomes  necessary  for 
the  Surgeon  to  ascertain  that  a  person  could  not  only  live,  but  that  the  health 
might  be  maintained  after  the  removal  of  so  very  important  an  eliminatory 
organ.  That  this  can  be  has  been  proved  by  the  result  of  injury,  by  pathological 
research,  and  by  physiological  experiment. 

There  are  cases  on  record  in  which,  in  consequence  of  a  deep  stab  or  slashing 
cut  in  the  loin,  one  kidney  has  been  wounded  and  forced  out  of  the  wound, 
whence  it  has  been  removed  after  ligature  of  its  pedicle,  the  patients  making 
a  good  recovery.  Then,  again,  it  has  long  been  known  to  pathologists  that  a 
person  may  live  with  one  kidney  practically  useless,  either  blocked  by 
calculus,  destroyed  by  suppuration,  or  converted  into  a  mere  sac  in  hydro- 
nephrosis. Simon,  of  Heidelberg,  proved  by  numerous  experiments  on  dogs 
that  one  kidney  might  be  extirpated  without  danger  of  urasmia,  and  that 
the  animal  not  only  recovered,  but  enjoyed  perfect  health  afbenvards. 

The  ground  having  thus  been  cleared,  and  the  fact  having  been  proved  by 
the  combined  evidence  of  observation  as  to  the  result  of  injury,  of  the  effect 
of  pathological  changes,  and  by  experimental  investigations,  Gustav  Simon 
was  encouraged  to  undertake  the  operation  for  the  extirpation  of  one  kidney. 
This  he  did  in  1869,  in  the  case  of  a  woman  who,  ha\ing  had  the  ureter  cut 
across  in  the  operation  of  ovariotomy,  was  left  with  a  urinary  fistula  otherwise 
incurable.  The  kidn^,  which  was  healthy,  was  removed  by  a  lumbar  incision. 
The  patient  made  a  good  recovery,  the  fistula  being  cured.  Seven  years  after 
the  operation  she  was  in  perfect  health.  Since  this  time  the  operation  has 
become  an  established  one  in  surgery,  and  has  frequently  been  performed. 

The  conditions  under  which  nephrectomy  is  undertaken  have  been  already 
described.  It  must  always  be  borne  in  mind  that  the  gravity  of  the  operation 
is  such  that  it  should  never  be  performed  except  for  conditions  threatening 
life.  In  all  cases,  before  undertaking  this  operation,  the  condition  of  the  other 
kidney  must  be  ascertained  if  possible.  Various  means  have  been  suggested 
for  doing  this.  Catheterism  of  the  ureter,  even  in  the  female,  cannot  be 
carried  out  with  sufficient  certainty  to  be  of  any  use.  R.  Davy  has  proposed 
pressure  on  the  ureter  leading  from  the  diseased  kidney  by  means  of  the 
same  lever  that  he  employs  in  compression  of  the  iliac.  It  remains  to  be  seen 
whether  this  is  practicable.  At  present  no  means  of  cutting  off  the  flow  of 
urine  from  one  kidney  while  examining  that  from  the  other  can  be  said  to  be 
practically  efficient.  The  sound  kidney  must  be  examined  by  manipulation 
for  enlargement  or  tenderness.  Severe  vomiting  should  always  lead  to  a  grave 
suspicion  of  double  disease.  A  marked  deficiency  in  the  quantity  of  urine 
excreted,  or  in  the  solids  eliminated  by  the  kidneys,  is  also  a  grave  sign.  In 
operating  by  the  aMominal  incision,  the  other  kidney  may  be  felt  for  from 
within  the  abdomen.  In  spite  of  all  precautions,  however,  the  only  working 
kidney  has  been  removed  more  than  once. 

Tlie  operation  may  be  performed  by  the  lumbar  or  the  abdominal  incision.  If 
the  lumbar  method  be  adopted  the  transverse  incision,  with  the  vertical  exten- 
sion carried  from  it  to  the  crest  of  the  ilium  is  the  best,  as  giving  most  room. 
The  early  steps  of  the  operation  arc  the  same  as  in  nephro-lithotomy.  ^Vhen 
the  capsule  is  reached  this  must  be  opened  in  cases  of  pyelitis,  in  other  cases 
it  should  be  preserved  uninjured  if  possible.    The  kidney  is  then  carefully 
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enucleated  with  the  fingers  of  one  hand  till  it  remains  attached  merely  by  its 
pedicle.  In  doing  this  care  must  be  taken  to  keep  close  to  the  gland  lest  the 
peritoneum  or  colon  be  torn.  The  tumour  may  now  be  drawn  forwards  in  the 
wound,  and  if  the  ureter  can  be  isolated,  this  should  be  done  and  a  doable 
ligature  passed  round  it.  It  may  then  be  divided  between  the  ligatures,  its 
end  being  touched  as  it  is  cut  with  a  solution  of  chloride  of  zinc  lest  septic 
matter  pass  from  it  into  the  wound.  In  cases  of  pyonephrosis  it  is  usually 
impossible  to  separate  the  ureter  from  the  rest  of  the  pedicle.  A  strong  car- 
bolized  silk  ligature  is  now  passed  through  the  pedicle,  and  it  is  tied  in  two 
pieces.  If  this  be  done  carefully  with  a  blunt  aneurism-needle  there  is  no 
fear  of  puncturing  the  renal  vein.  The  pedicle  at  this  stage  must  not  be 
dragged  on  too  forcibly,  first,  for  fear  of  tearing  it,  and  secondly,  lest  on  the 
right  side  the  ligature  be  applied  too  close  to  the  vena  cava.  The  pedicle 
having  been  securely  tied,  the  kidney  is  cut  off  with  a  pair  of  scissors,  not  to4» 
close  to  the  ligature.  All  bleeding  having  been  arrested,  the  ligatures  are  cut 
short  and  the  wound  is  closed,  a  large  drainage-tube  being  inserted,  and  the 
case  treated  as  an  ordinary  wound  in  any  other  part  of  the  body  by  some  form 
of  antiseptic  dressing.  The  chief  dangers  during  the  operation  are  haemor- 
rhage from  the  substance  of  the  kidney  in  the  case  of  a  tumour,  wound  of  the 
peritoneum,  and  wound  of  the  colon  in  cases  of  pyonephrosis.  These  are 
avoided  by  keeping  outside  the  capsule  in  the  former  case,  and  inside  in  the 
latter.    The  shock  of  the  operation  is  great  and  often  directly  fatal. 

AMominal  Vephrectomy  is  performed  with  all  the  precautions  already 
laid  down  as  being  necessary  in  abdominal  operations  (p.  75(i).  The  incision 
now  adopted  in  all  cases  is  that  recommended  by  Langenbeck  in  the  lines 
semilunaris.  It  has  the  great  advantage  over  the  m^ian  section  of  more 
directly  exposing  the  pedicle,  and  of  enabling  the  intestines  to  be  held  more 
readily  on  one  side  during  the  operation.  When  the  surface  of  the  tumoor  is 
exposed,  the  peritoneum  external  to  the  colon  must  be  carefully  divided,  all 
bleeding  being  immediately  arrested  by  forci-pressure  forceps.  The  pedicle  is 
then  carefully  exposed  and  the  vessels  ligatured,  either  separately  or  in  the 
same  way  as  in  the  lumbar  operation.  The  ureter  is  then  divided  between  tw<i 
ligatures,  care  being  taken  that  while  so  doing  none  of  its  contents  pass  into 
the  abdominal  cavity.  The  divided  ends  must  be  immediately  disinfected  with 
chloride  of  zinc  (40  gr.  to  3j.).  The  enucleation  of  the  tumour  can  then  be 
completed.  Barwell  has  recommended  that  an  aperture  for  the  drainage  tube 
should  be  now  made  in  the  loin,  and  in  cases  in  which  the  raw  surface  left 
after  the  removal  of  the  tumour  is  very  large  it  would  undoubtedly  be  a  wise 
precaution.  The  wound  is  closed  in  the  ordinary  way.  The  operation  should 
be  performed  with  all  antiseptic  precautions. 

In  the  after-treatment  of  nephrectomy  the  patient  must  be  covered  up  as 
warmly  as  possible  to  promote  the  action  of  the  skin.  Vomiting  is  almost 
always  a  troublesome  symptom,  and  must  be  relieved  by  ice.  Opium  must  be 
used  sparingly,  as  the  opposite  kidney  often  becomes  congested  and  somewhat 
disturbed  in  its  functions  for  a  few  days. 

The  results  of  Vophrectomj  were  at  first  very  discouraging,  for  out  of  the 
first  12  cases  in  which  the  operation  was  done  but  2  recovered.  But  increased 
experience  in  the  operation,  a  more  just  appreciation  of  its  difSculties,  and, 
above  all,  the  great  advances  in  abdominal  surgery  generally,  have  during  the 
last  ten  years  turned  the  balance  in  favour  of  the  operation,  so  that  the 
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recoveries  now  exceed  the  deaths.  For  from  the  statistics  of  100  cases  of 
uephrectomy  collected  by  Dr.  Harris  of  Philadelphia,  all  that  have  been  pub- 
lished up  to  May,  1882,  there  were  49  recoveries  against  45  deaths,  the 
remaining  G  being  still  under  treatment. 

Dr.  Harris  states  that  16  floating  kidneys  have  been  removed  by  nephrec- 
tomy with  10  recoveries.  Two  were  by  the  lumbar  method,  14  by  abdominal 
section.  The  2  lumbar  cases  recovered  ;  of  the  14  abdominal,  G  died.  Of 
18  cases  of  malignant  disease  9  died.  The  remaining  cases  were  as  follows  : — 
Large  cysts,  4  died,  1  recovered.  Hydronephrosis,  4  died,  4  recovered. 
Calculous  hydronephrosis,  2  died,  2  recovered.  Hydronephrosis,  with  sarcoma, 
1  died.  Pyonephrosis,  3  died,  G  recovered.  Calculous  pyonephrosis,  2  died. 
( -alculous  pyelitis,  3  died,  1  recovered.  Urethral  fistula,  1  died,  G  recovered. 
Tuberculosis,  2  died,  2  recovered.  Of  96  cases  in  which  site  of  incision  is 
mentioned,  4G  were  abdominal  operations,  with  23  deaths  and  23  recoveries. 
Lumbar,  19  deaths,  27  recoveries,  ^vith  4  under  treatment. 
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UBIHAKT   DZPOBITB    AMD    OAL>CUI.L 

The  nriue  is  liable  to  deposit  various  solid  matters,  wLich  when  impalpable 
are  termed  Sadiments ;  when  in  fine  gritty  particlee,  Gnvel ;  and  whon 
fonning  a  larger  concrete  mass,  Calcnlna  dt  Stone.  These  deposits  may  be  the 
result  of  constitntional  abnormality,  and  the  couditionsginng  rise  to  them  are 
then  eometimcs  tenncd  a  Diatbaiis,  >Iuch  importance  was  formerly  ascribed 
to  these  so-called  diatheses,  as  it  was  believed  that  there  was  some  dcfiniU- 
constitutional  condition  corresponding  to  each  form  of  urinary  deposit ;  bet 
this  view  can  no  longer  be  maintained. 

ITric  or  Uthic  Acid  Daposita. — These  occur  in  two  forms,  as  free  uric 
acid  and  as  urates.  Free  uric  acid,  in  the  form  of  crystals,  is  never  met 
with  in  healthy  urine.  'When  it  fonns  u  deposit  it  appears  as  small  red 
g;rainB  which  may  be  compared  in  general  appearance  to  cayenne  pej^ior. 
Under  the   microscope  it  is  found  to  be  crystalline.    The  form  of    tlie 


crystals  varies  considerably  j  most  commonly  they  np])car  as  smooth,  tnms- 
parent,  rhomboidal  plates,  mixed  with  which  may  be  diamond-shaped,  prismatic, 
or  needle-shaped  cr^-stals.  Occasionally  they  are  barrel-shaped  (Fig.  824 ). 
As  a  rule  they  are  darkly  stained  with  urinary  pigment  ond  present  a  reddish 
colour,  but  the  tint  varies  greatly  in  different  casea  The  crystals  are  readily 
soluble  in  dilute  solntions  of  potash  or  soda. 

Urates  form  the  common  pale  yellow  or  reddish-yellow  deposit  which  is  f*i 
frequently  observed  to  form  as  nrine  cools  after  being  passed.  This  depu^ic. 
often  termed  lalerilious,  is  amorphous,  and  has  no  very  definite  chemical  com- 
l>oaition,  consisting  of  uric  acid,  combiued  with  soda,  potash,  and  ammonia  ia 
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Yaryiiig  proportions,  with  traces  of  lime  and  magnesia.  The  depth  of  colonr 
is  proportional  to  the  amount  of  pigment  in  the  urine. 

Urate  of  ammonia  (Fig.  825),  in  the  form  of  spiked  globular  masses,  is 
occasionally  met  with  alone  or  mixed  with  amorphous  urates.  The  amorphous 
urates  are  readilj  recognized  clinically  by  their  completely  dissolving  when  the 
urine  is  warmed.  Free  uric  acid  and  urates  are  not  uncommonly  found 
together. 

Uric  acid  is  one  of  the  products  formed  in  the  elimination  of  refuse 
nitrogenous  material  from  the  body.  Under  normal  circumstances  by  a 
process  of  oxidation  it  becomes  converted  into  urea  and  carbonic  acid,  the 
former  being  eliminated  with  the  urine  and  the  latter  by  the  lungs.  Such 
uric  acid  as  remains  unoxidized  is  excreted  in  the  form  of  urates  in  such 
quantity  as  is,  under  normal  conditions,  readily  soluble  in  the  urine. 
The  presence  of  an  excess  of  uric  acid  is  therefore  due  to  imperfect  oxida- 
tion. The  deficiency  of  oxygen  may  be  absolute,  as  when  the  patient  is 
confined  to  close  ill-ventilated  rooms,  and  takes  insufficient  exercise  in  the 
open  air,  or  when  he  suffers  from  some  disease  interfering  with  respiration, 
as  phthisis  or  emphysema,  or  when,  from  the  deficiency  of  red  corpuscles, 
the  blood  is  not  in  a  state  to  take  up  the  necessary  quantity.  In  all  these 
conditions  copious  deposits  of  lithates  are  habitually  met  with.  In  other 
cases  the  supply  of  oxygen  is  normal  in  amount,  but  the  refuse  products 
to  be  oxidized  are  excessive.  This  may  arise  from  an  excessive  supply  of 
nitrogenous  food,  or,  in  fact,  of  food  of  any  kind,  for  there  seems  reason  to 
believe  that  the  carbo-hydrates,  starch,  sugar,  &c.,  and  alcohol,  exert  a  sort  of 
preference  claim  on  the  oxygen,  and  if  supplied  in  excessive  quantities  leave 
an  insufficient  amount  for  the  perfect  oxidation  of  the  refuse  nitrogenous 
substances  arising  from  the  natural  waste  of  the  body.  These  deposits  are 
therefore  commonly  met  with  in  individuals  of  a  robust  habit  of  body  and 
florid  appearance  who  have  lived  too  well.  Copious  deposits  of  urates  occur 
also  in  all  febrile  conditions  which  are  invariably  associated  with  an  increased 
waste  of  the  tissues  of  the  body.  Violent  and  prolonged  muscular  exertion 
may  produce  the  same  effect. 

Excess  of  uric  acid  in  the  blood,  as  was  clearly  demonstrated  by  Oarrod,  is 
an  essential  feature  of  gout.  In  this  disease  deposits  of  uric  acid,  either  as 
lithates,  or  as  pure  uric  acid,  are  always  met  with  in  the  urine  ;  and  the  gouty 
deposits  in  joints  and  other  structures  are  composed  of  urate  of  soda. 

Uric  acid  is  frequently  met  with  in  unhealthy  children  of  the  poor  and  less 
commonly  among  the  children  of  the  rich,  who  are  allowed  more  animal  food 
than  they  can  readily  digest. 

The  mere  deposit  of  the  normal  quantity  of  lithates  on  the  cooling  of.  the 
urine,  concentrated  by  excessive  sweating,  may  be  regarded  as  a  natural 
condition. 

Calculi. — The  calculi  containing  uric  acid  are  of  two  kinds  ;  the  pure  uric 
acid  and  the  urate  of  ammonia.  Uric  acid  in  the  form  of  minute  concretions 
forms  the  most  common  variety  of  gravel  When  a  distinct  calculus  is 
formed  it  is  usually  of  regular  form,  oval,  somewhat  compressed  and  flattened, 
smooth,  or  slightly  nodular  on  the  surface,  and  of  a  fawn  colour.  On  section 
it  is  seen  to  be  laminated,  and  to  present  various  shades  of  light  brown  or 
fawn  tint.  Fissures  are  occasionally  met  with  in  its  structure,  the  origin  of 
which  it  is  difficult  to  explain,  and  in  rare  cases  the  whole  stone  has  been 

3  0  2 


932  URINARY   CALCULVH   AND   LITHOTOMY. 

known  to  break  up  spontaneonaly  into  small  fragmeDts.  The  urate  of  ammonia 
calculus  is  of  very  rare  occuirencc  j  it  occurs  chiefly  in  children,  is  composed 
of  concentric  rings,  has  a  fine  earthy  appearance,  and  is  clay-coloored. 
The  uric  acid  calculus  may  be  distin^ished  from  the  urate  of  ammonia  bj 
heating  a  fragment  in  solution  of  caustic  potash  :  both  dissolve,  but  the  unttc 
of  ammonia  evolves  ammonia  in  the  process  of  solution. 

Trealmenl. — The  treatment  of  uric  acid  deposits  must  be  directed  to  the 
removal  of  the  prime  causes  of  this  condition,  viz.,  mal-assimitation,  defectivt; 
oiygenation,  and  the  ingestion  of  too  laige  a  quantity  of  nitrogenona  food. 
All  these  may  be  remedied  by  attention  to  ordinary  hygienic 
measures  ;  the  patient  must  live  sparely,  should  avoid  fer- 
mented liquors,  especially  red  and  effervescent  wines,  sod 
abstain  from  sweets,  pastry,  &c.     He  should  take  plentj  of 
I  out-door  extircise,  and  keep  the  skin  in  healthy  action  b; 
I  warm  dry  air  or  vapour  bathing,  and  the  use  of  horsehair 
<;loveB.    The  bowels  also  must  be  carefully  regulated  b; 
means  of  saline  and  other  aperients,  with  occasional  altera- 
tive doses  of  blue  pill ;  to  which,  if  the  oonstitotion  be 
Kb   8m— urto  Acid  P^'^'^l?  rheumatic  or  gonty,  some  colchicum  may  advan- 
ciicDiiu.  tageously  be  added.    Preferable  to  all  medicines,  perhaps, 

are  the  natural  aperient  saline  waters  of  Piilloa,  Priedrich- 
sball,  or  Carlsbad,  taken  Jasting.  The  patient  may  also  be  directed 
to  ^ink  some  of  the  natural  alkaline  waters,  as  those  of  Vichy,  Vals,  or 
Fachingen.  The  Vichy  waters,  containing  a  large  quantity  of  carbonate  of 
soda,  with  free  carbonic  acid,  are  often  extremely  serviceable.  If  they  cairnot 
be  procured,  a  very  good  alkaline  drink  consists  of  a  scruple  of  bicarbonate  uf 
potash  and  five  grains  of  nitre  dissolved  in  a  tumbler  of  cold  or  tepid  water, 
to  which  about  five  grains  of  citric  acid  or  a  tablespoonful  of  lemon-juice  may 
be  added ;  this  should  be  taken  early  in  the  morning  or  in  the  middle  of  ibe 
day.  The  preparatious  of  lithia  are  of  essential  service  in  removiog  uric  acid 
gravel  or  in  clearing  the  urine  of  urates.  They  may  be  given  alone,  or  in 
combination  with  the  citrate  or  carbonate  of  pota^. 

D«posita  of  Ozalftt*  of  Xims. — Oxalate  of  lime  appears  in  two  forms,  a^ 
octahedra  (Fig.  827),  and  as  dumb-bells.  The  crystals  are  colourless  or  nearij 
so.  The  dnmb-bells  sometimes  become  agglomerated  into  small  rounded  maaeei. 
forming  the  so-called  hemp-seed  calculi.  The  origin  of  oxalate  of  lime  in  ihi^ 
urine  is  a  somewhat  doubtful  point.  Oxalic  acid  is  not  present  normallT  in 
the  urine,  and  is  supposed  to  be  derived  irom  uric  acid  by  impaled 
oxidation.  It  has  been  ascribed  also  to  the  imperfect  oxidation  of  the  carlx^ 
hydrates  taken  as  food.  Certain  articles  of  diet,  as  sorrel  and  rhubarb,  whicb 
contain  oxalates  in  considerable  quantities,  will  cause  their  pn^sence  in  ibi 
urine.  It  was  fonncrly  supposed  to  be  associatud  with  markt-d  s;mptuiii» 
indicating  the  so-called  oialic  diathesis,  the  patient  being  pale,  hypochon- 
driacal, dyspeptic,  and  suffering  from  acidity  of  the  stomach,  disturbed  sl^p, 
and  loss  of  sexual  power.  W.  Roberts,  however,  states  that  oialuna  vxtao- 
panies  no  constant  train  of  symptoms,  and  asserts  that  the  presence  of  oialalrt 
famishes  no  definite  indication  for  treatment.  Urine  containing  oialateR  a 
usually  pale,  abundant,  and  acid,  and  may  cansc  some  sensation  of  best  and 
pain  in  its  passage  along  the  urethra.  It  forms  no  definite  deposit,  but  \i 
usually  associated  with  a  slight  excess  of  mucus.    The  crystals  adhere  to  ibe 
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side  of  the  glase  in  iinea  correspondiDg  to  any  irregularity  in  the  glass,  or  to 
marks  left  by  the  cloth  osed  in  wiping  it  ont.  There  is  strong  reason  to 
believe  that  in  many  cases  the  oxalic  acid  is  prodnced  during  the  early  atagos 
of  decomposition  after  the  nrine  has  been  passed. 

Cakutut. — The  oxalate  of  lime  or  mnlbcrry  calculus  is  usnally  of  a  dark 
brown  or  even  black  colour,  rongh,  tuberculated,  and  sometimes  almost 


^ 


B 
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spicnlated  on  the  surface  (Fig.  828).  It  is  very  heavy  and  hard.  It  seldom 
reaches  a  great  size,  as  the  irritation  it  canses  calls  attention  to  it  early. 
Oxalic  calcoli  of  small  size  are  not  nnfi%quontly  passed  as  gravel. 

Treatment. — When  the  patient  habitually  passes  oxalates,  and  especially  if 
they  appear  as  gravel,  he  mnst  be  pnt  npon  a  light  and  nonrishing  diet, 
especially  fish,  as   recommended   by  Bird, 
cautioning  him  to  avoid  sweets  and  all  fer- 
mented  liquors,   with   the   exception   of  a 
moderate  quantity  of  weak  spirits  and  water.  ^^  1 
Tonics,  particularly  the  mineral  acids,  iron,  ^^|  ■ 
rinc,  and  quinine,  may  be  given,  and  the 
rcsideuM  should,  if  possible,  be  changed  for  a 
time  to  a  warm  climat«.     Distilled  water 
only  mnst  be  used  for   drinking  purpoees. 
When  calculus  is  formed,  there  is,  owing  to 
its  roughness,  and  the  irritable  state  of  the 
patient's  nervous  system,  usnally  a  good  deal 
of  pain  in  the  region  of  the  bladder,  requiring 
the  free  administration  of  opiates.  p,^  sw -crriuii  ot  Ammonio- 

PhosplLktio    DepMitg.— The  sediments  JOgE^n  Pbo.ph.1.. 

and   calculi    containing    phosphates   occur 

in  three  distinct  forms:  1.  Triple  or  Ammonio-3{agne«ian  Phosphate; 
'2.  Phosphate  of  Lime ;  and  8.  Mixed  Phosphates,  consisting  of  a  mixture  of 
the  preceding  varieties. 

1.  The  Triple  or  Ammonio-Maffnesian  phosphate  is  met  with  in  all  specimens 
of  nrine  that  are  decomposing.  It  has  no  pathological  significance,  and  is  not 
associated  with  any  special  constitutional  condition.  It  forms  the  chief  part 
of  the  white  crust  which  is  deposited  on  all  instruments  tied  into  the  bladder 
for  any  length  of  time,  and  on  all  stones  which  have  given  rise  to  severe 
(^titis. 
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2.  The  Amorphous  Phosphate  of  Lime  is  deposited  whenever  the  urine 
becomes  alkaline,  whether  from  the  administration  of  alkaline  dmgs,  from  the 
presence  of  alkaline  mucus  in  large  quantities  secreted  from  an  inflamed 
bladder,  or  from  the  formation  of  carbonate  of  ammonia  from  decomposition. 
It  very  rarely  forms  a  concretion  alone.  Excess  of  phosphates  is  met  with  in 
some  forms  of  disease  of  the  nervous  system,  but  unless  the  urine  be  at  the 
same  time  alkaline  it  does  not  form  a  deposit.  Amorphous  phosphates  are 
very  frequently  passed  a  few  hours  after  a  meal,  during  the  so-called 
"  alkaline-tide  "  in  the  urine,  especially  about  eleven  or  twelve  o'clock  after  a 
heavy  late  breakfast.  This  occurs  more  readily  if  the  actual  amount  of 
phosphates  be  in  excess.  The  causes  of  this  condition  are  not  very  clear,  but 
the  alkalinity  can  easily  be  shown  in  many  cases  to  be  due  to  the  presence  of 
alkaline  carbonates,  the  urine  effervescing  vigorously  on  the  addition  of  any 
acid.  It  is  frequently  associated  with  late  hours  and  over-worL  The  patient 
is  often  much  alarmed  by  the  appearance  of  the  phosphates,  as  they  usually 
come  at  the  end  of  micturition,  forming  a  white  cloud  in  the  stream  which 
he  may  take  for  seminal  fluid.  If  the  phosphates  are  very  abundant  they  often 
hang  about  in  the  urethra,  and  may  cause  severe  smarting  or  burning  pain  after 
micturition.  The  condition  is  easily  detected  by  examining  the  urine.  The 
white  heavy  deposit  looking  almost  like  pus  disappears  immediately  on  the 
addition  of  a  little  acid. 

8.  Mixed  phosphates  are  usually  met  with  in  all  cases  of  disease  of  the 
bladder  with  ammoniacal  urine,  as  in  the  cystitis  following  an  injury  to  the 
spine,  or  in  advanced  cases  of  prostate  disease. 

Cakuli. — Pure  phosphatio  calculi  are  very  rare,  if  we  exclude  those  soft 
concretions  that  form  in  a  foul  bladder.  They  are  commonly  composed  of 
mixed  phosphates  in  varying  proportions.  If  the  proportion  is  about  two 
parts  of  the  ammonio-magnesian  to  one  part  of  the  phosphate  of  lime,  it  fuses 
readily  into  a  head  before  the  blow-pipe,  and  has  hence  been  called  the  fusible 
calculus.  This  calculus  is  friable,  laminated,  and  has  a  chalky  or  earthy 
look.  The  ammonio-magnesian  calculus  is  less  common.  It  may  be  beauti- 
fully crystalline  in  structure.  The  phosphate  of  lime  calculus  is  stiU  more 
rare,  as  the  amorphous  phosphates  seem  to  show  but  little  tendency  to 
agglomerate  into  a  concretion.  The  few  that  have  been  met  with  are 
laminated  and  harder  than  the  other  phosphatic  stones. 

Treatment, — The  treatment  of  the  deposit  of  phosphates  is  in  most  cases 
purely  local,  decomposition  of  the  urine  being  prevented,  and  the  bladder 
kept  clean  by  those  means  that  will  be  described  in  the  chapter  on  cystitis. 
The  passage  of  amorphous  phosphates  may  be  treated  by  avoidance  of  over- 
work and  late  hours,  and  by  exercise  in  the  open  air,  a  few  days  of  which 
treatment  will  usually  cause  a  complete  disiippearance  of  the  symptoms. 
Tom'cs,  especially  nitric  acid  or  nitro-hydrochloric  acid  and  tincture  of  nox 
vomica  are  often  of  use. 

Cystine  is  one  of  the  rarer  forms  of  morbid  product  occasionally  met  with 
in  the  bladder.  It  differs  from  all  other  ingredients  in  containing  a  laxgc 
quantity — about  26  per  cent. — of  sulphur.  It  is  very  rarely  seen  as  a 
sediment  in  the  urine ;  but  when  it  occurs  in  this  form  it  presents  the 
microscopic  characters  seen  in  Fig.  830,  being  composed  of  hexagonal  lamina?. 
The  causes  which  lead  to  its  formation  are  uncertain,  but  the  tendency  to  it 
is  often  hereditary.    Calculi  containing  cystine  have  occasionally  been  met 
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with,  folding  Bird  staUs  that  in  Guy's  Hoepltal  IttuBeum  there  are  eleven 
composed  of  this  pecnliar  substaace ;  and  ia  the  MuBcam  of  UniverBity 
College  we  have  Bome  good  specimenB.  Cyatino  in  calculus  has  a  pecnliar 
yellowish  colour,  becoming  green  after  expoanre  to  the  air,  and  a  waxy  look, 
thus  differing  mnch  from  any  other  ingre- 
dient met  with  in  urinary  concretions. 
Friction  applied  to  its  cut  surface  causes  it 
to  emit  a  smell  like  that  of  garHc. 

Xanthina,  or  Xuitluo  Oxide,  was  fiivt 
noticed  by  Marcet,  and  has  since  been 
observed  by  Laugier,  Langenbeck,  and  others. 
It  is  of  extremely  rare  occurrence,  and  has 
been  found  only  in  four  recorded  instances  in 
the  form  of  calcoloas  concretions.  These 
have  generally  been  of  small  size,  with  the 
exception  of  the  one  removed  by  Langen- 
beck,  which  weighed   S88   grains.    For   a 

detailed  acconnt  of  the  chemical  characters  ^    gM-cry»i«iiut  cjstine 

and  constitnents  of  this  snbetance,  aa  well 

as  of  the  other  materials  of  which  calculi  are  formed,  I  must  refer  to  the 
works  of  0.  Bird,  Bealc,  &c. 

C«rboiut«  of  Xdm«  has  occasionally  l>een  met  with  as  an  amorphous 
powder  in  alkaline  or  very  faintly  acid  nrine.  Bird  states  that  he  detected 
carbonate  of  lime  as  forming  a  distinct  stratum  in  some  phosphatic  calculi ; 
and  Thudichom  has  examined  prostatic  concretions  consisting  almost  entirely  of 
this  substance— the  urinary  origin  of  which,  however,  he  doubts.  But  nrinary 
vesical  calculi  composed  of  carbonate  of  lime  are  certainly  very  rarely  met  with. 

Chemkal  Examirutlum. — For  a  complete  accomit  of  the  chemical  examina< 
tion  of  urinary  calculi  I  must  refer  the  reader  to  works  on  medical  chemistry 
by  C.  H.  Ralfe  and  others.  The  following  rough  teats  may,  however,  be 
employed  for  the  three  chief  varieties,  the  other  forms  being  so  rare  that  they 
may  be  practically  excluded  from  consideration.  Place  a  small  fragment  on  a 
piece  of  platinum  foil,  and  hold  it  in  the  fiame  of  a  spirit  lamp.  If  it  bums 
completely  away,  or  at  most  leaves  a  scarcely  appreciable  residue,  it  is  pro* 
bably  mio  acid  or  orate  of  ammonia.  If  it  blackens  and  then  leaves  a  white 
residue  of  the  same  size  as  the  original  fragment,  it  is  either  oxalates  or  phos- 
phates. Then  place  three  very  small  fragments  on  three  glass  slides,  and  add 
by  means  of  a  glass  rod  a  drop  of  dilute  liquor  potasste  to  one,  of  acetic  acid 
to  another,  and  of  dilute  hydrochloric  acid  to  the  third.  If  it  dissolves  in  the 
liquor  potasBK  it  is  either  uric  acid  or  urate  of  ammonia ;  if  it  dissolves  in 
acetic  acid  and  hydrochloric  it  is  phosphates  ;  if  it  dissolves  in  hydrochloric 
acid  and  not  in  acetic  it  is  oxalate  of  lime.  If  it  dissolves  in  liquor  potassee, 
put  a  ^ass  cover  slip  over  it  and  then  run  in  beneath  a  drop  of  acetic  or 
hydrochloric  acid ;  as  the  acid  meets  the  alkaline  fluid  a  white  cloud  will 
appear,  examine  this  under  the  microscope  and  it  will  be  found  to  be  composed 
of  diamond-shaped  crystals  of  uric  acid.  As  a  confirmatory  test  for  oxalate 
of  lime,  the  white  rtsidne  left  after  heating  on  the  platinum  foil  may  be 
placed  on  a  glass  slide  and  a  drop  of  acid  added,  when  it  wilt  be  seen  to 
dissolve  with  effervescence,  oxalic  acid  having  been  broken  up  by  the  heat, 
and  carbonate  of  lime  remaining. 
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Structuhe  op  Calculi. — Calcalt,  thongh  sometimes  composed  thronghont 
of  the  same  deposit,  are  not  unftequentlj  made  up  of  layers  or  strata,  differ- 
ing in  chemical  compoeitioti  from  one  another,  and  these  usnally  go  b;  iht 
name  of  allemaHng  calculi  (Fig.  831).    Moi*  fre- 
quentlj  the  nucleus  consistB  of  nric  acid  ;  next  in  the 
order  of  frequency  comes  the  oxalate  of  lime ;  and 
then  the  concretion  of  a  phosphatic  character  through- 
out.   It  is  very  seldom  that  the  nucleus  is  absent : 
but  concretions  have  occasionally  been  met  vrith  in 
which  none  could  be  detected,  or  in  which  it  was  even 
replaced  by  a  cavity.    The  nucleus  is  usually  as  nearly 
as  possible  in  the  centre  of  tlie  calculus,  and  is  gene- 
rally nearly  regular  in  shape ;  occasionally,  however. 
_SMti  '*' "  '"^"'^li^  <"  curiously  radiated,  and  then  the  oon- 

j5t*rnaOng  ukidiu'"        cretioQ    generally   affecte    a   corresponding   outline. 
Calculi  containii^  two  or  three  nuclei  have  sometimes 
been  found,  consisting  probably  of  an  equal  number  of  concretions  agglo- 
merated together.    A  foreign  body  occaBionally  t^kes  the  place  of  a  nucleus. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  usnally  composed  ot 
the  same  substance  possibly  mixed  with  some  urates  ;  but  not  nnfteqnentlT 
these  are  incrusted  by  a  deposit  of  phosphates.  Id  other  instances,  the  body 
may  be  wholly  composed  of  some  of  the  earthy  phosphates,  which  more  rarely 
alternate  with  the  oxalate  of  lime  or  the  triple  pho«phat«B. 

Au  oxalate  of  lime  nucleus  usually  has  a  body  of  the  same  constitution  ; 
but  in  some  cases  it  is  incrusted  by  phosphates  or  urates  (Fig.  832).    When 
the  interior  is  phosphatic,  the  concretion  is  always  of  the  same  constitution. 
The  alterations  in  the  composition  of  a  calculus  are  due  to  varying  con- 
ditions of   the  general   health,   and   consequently  of  the 
character  and  constituents  of  the  mine,  and  of  the  state  of 
the  lining  membrane  of  the  bladder.    The  uric  acid  and 
oxalate  of  lime  nuclei  and  layers  are  undoubtedly  dae  ti) 
constitutional    causes.    The    phosphatic   laminte,  whether 
interposed  between  the  uric  acid  or  incmsting  the  calculus, 
are  dependent  on  vesical   irritation  and  decomposition  of 
FiB  M»-6«tionor  ^^^  urine,  consequent  on  the  presence  in  tlie  bladder  nf  the 
oniiui^  LiiueCni-   uric  acid  or  oxalate  of  lime   nucleus  which  has  been  pre- 

iiului  lnrni«t«l  wilb        -        .      -  . 

Fh«ptut£i.  vnously  formed. 

Oeioik. — Calculi  may  be  formed  either  in  the  kidneys 
or  in  the  bladder.  Those  that  contain  nuclei  of  the  urates  or  oxalates  are 
probably  renal  in  their  origin  ;  whilst  those  that  have  a  phoephatic  nnclens 
are  usually  vesical  from  the  first,  renal  nuclei  of  this  composition  being  rarely 
met  with. 

All  renal  calculi,  all  those  vesical  calculi  that  liave  a  renal  origin,  and  some 
of  those  even  that  appear  to  be  primarily  formed  in  the  bladder,  have  a  con- 
stitutional source ;  they  arise  from  a  morbid  state  of  the  urine,  which  in 
its  tmu  probnbly  depends  upon  mal -assimilation,  the  peculiar  form  of  which 
determines  the  chemical  composition  of  the  stone.  Those  calculi  that  aiv 
formed  by  deposit  from  the  nrine  upon  and  around  some  foreign  body,  as  a 
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pin  or  straw  accidentallj  introduced  into  the  bladder,  and  Bome  Boft  phoephatic 
coDcretionB  that  appear  to  be  the  result  of  an  unhealthy  stale  of  its  mucona 
membrane,  may  be  looked  upon  as  being  local  in  their  origin. 

The  ^Tnptoms  arising  from  a  stone  in  the  kidney,  and  during  its  passage 
to  the  bladder  have  been  already  described  (p.  918).  Though  a  vesical 
calculns  often  owes  its  origin  to  the  descent  of  a  stone  from  the  kidney,  yet 
frequently  there  is  no  evidence  of  its  coming  from  such  a  source,  but  every 
appearance  of  its  being  deposited  in  the  bladder  ;  a  nucleus  being  originally 
formed  in  this  viscus  by  the  aggregation  of  some  sabulous  matters,  around 
and  upon  vhich  fresh  deposits  take  place,  until  a  true  calcnlas  is  formed.  In 
some  instances,  vesical  calculi  have  been  found  deposited  upon  and  incntsting 
foreign  bodies,  accidentally  introduced  into  the  bladder,  such  as  a  piece  of 
straw,  a  pin,  a  bit  of  bougie,  fragment  of  bone,  &c. 

KcHBER. — The  number  of  calculi  in  the  bladder  varies  considerably  ;  most 
commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or 
one-sixth  of  the  cases  operated  upon,  several  will  be  found  ; 
from  two  to  six  or  eight  are  by  no  means  uncommonly  met 
with.  Occasionally  several  dozens  have  been  detected ;  and 
there  are  instances  on  record  in  which  even  some  hundreds  of 
distinct  and  separate  calculi  have  been  fonnd  in  one  bladder.  _ 

The  most  remarkable  case  of  this  kind  is  one  in  which  Physick    '  ^"^^  ^^i 
removed  from  a  judge  in  the  United  States  upwards  of  a      tber. 
thousand  calculi,  varying  in  site  from  a  partridge-shot  to 
a  beau,  aud  each  marked  with  a  black  spot.    Several  calculi  may  become 
matted   together   in    one    large   concretion,   as  in  the  annexed  represen- 
tation of  a  calculus  (Fig.  888)  that  I  removed  from  a  child  four  years  old  ; 
it   was  formed  of  eleven  distinct  uric   acid   calculi    soldered   together  in 
this  way ;  besides  which,  three  others  were  loose  in  the  bladder.    When  two 
or  more  calculi  occur,  it  is  remarkable  how  uniform  they  often  are  in  shape, 
size,  and  weight,  one  being  the  exact  counterpart  of  the  other.    This  symmetry 
JB  remarkable  when  the  calcnii  are  very  numerous,  dozens  of  small  stones  of 
exactly  the  same  size,  shape,  and  weight, 
IteiDg  met  with.    One  large  calculns  is  very 
rarely,  if  ever,  fonnd  associated  with  nume- 
rous small  ones. 

When  there  arc  several  calcnii  in  the 
bladder,  the  attrition  of  one  against  the 
other  OBOally  causes  the  opposing  surfaces  to 
Hecome  smooth,  thus  constituting  "  facets  " 
(Fig.  834).  This  is  probably  owing  to  the 
hvladder  being  atonic,  always  containing  urine,  "«■  kii.— cmicuu  >ritii  vmit*. 

^nd  thus  not  compressing  and  grinding  the 

ofilcoli  against  one  another.  In  some  cases,  however,  when  the  calculi  are 
XBimierouB,  there  are  no  signs  of  attrition.  In  a  patient  of  mine  who  had 
^/tc«n  calcnii  in  his  bladder,  all  the  stcnes  were  round,  about  the  size  and 
shsape  of  marbles,  without  any  facets.  In  other  casea,  again,  there  may  be 
rTB^re  facets  on  one  calculus  than  companion-calculi  in  the  bladder.  A  second 
„t43ne  may  occasion  two  or  even  three  faccte  on  the  first,  having  rolled  first  to 
,^xse  and  then  to  the  other  side  of  it. 

j^OKteBCoaa  Fnotara  of  a  calculus  will  sometimes  oocor  witfun    the 
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bladder.  This  curious  phenomenon,  which  has  been  met  with  only  in  uric 
acid  calculi,  may  happen  to  a  stone  that  is  single,  or  to  one  among  severaL 
When  it  occurs,  great  irritability  of  the  bladder  is  set  up.  There  are  scTeral 
ways  of  explaining  this  fracture,  or  rather  disintegration,  of  a  calcnlas. 
Giviale  supposes  it  to  occur  by  the  contraction  of  the  hypertrophied  coats  of 
the  bladder  upon  the  stone.  It  is  possible  that,  when  there  are  several  calculi 
in  the  bladder,  the  concussion  of  one  against  another  may  give  rise  to  it ;  and 
for  the  breaking  up  of  a  calculus  to  happen,  it  would  by  no  means  be  neceasazy 
that  this  pressure  of  the  bladder  or  concussion  should  be  sufficiently  strong  to 
resolve  the  stone  at  once  into  fragments.  If  a  crack  or  fissure  merely  be 
formed  in  it,  the  infiltration  of  the  urine  into  this  may  so  soften  and  loosen 
its  cohesion,  that  it  becomes  resolved,  without  further  violence,  into  a  number 
of  pieces.  In  some  instances  these  become  agglomerated  together,  by  the 
deposit  of  a  quantity  of  phosphatic  matter  upon  and  around  them.  In  other 
cases,  the  difierent  fragments  may  each  form  the  nucleus  of  a  fresh  calculus, 
so  that  the  bladder  may  afterwards  contain  numerous  concretions. 

Physical  Characters. — The  Siie  of  calculi  varies  from  that  of  a  hemp- 
seed  or  pin's  head  to  a  concretion  of  immense  magnitude.  One  of  the  largest 
with  which  I  am  acquainted,  was  a  calculus  removed  by  the  high  operation  by 
Uytterhoeven  of  Brussels,  which  I  saw  some  time  ago  in  his  possession,  and  of 
which  he  has  been  obliging  enough  to  give  me  a  cast ;  it  is  pyriform,  and 
measures  19f  inches  in  its  longest  circumference,  and  12^  inches  round  at  its 
broadest  part,  being  6^  inches  long,  and  about  4  wide.  In  the  celebrated  case 
of  Sir  W.  Ogilvie,  Cline  attempted,  but  failed,  to  extract  a  calculus  measuring 
16  inches  round  one  axis  and  14  round  the  other.  It  weighed  44  ounces,  and 
must  have  been  about  the  size  of  Uytterhoeven's.  These  enormous  concretioDs 
are  happily  rarely  met  with  at  the  present  day;  the  usual  size  of  stones  removed 
by  operation  being  from  about  one  to  two  inches  in  the  longest  diameter,  some- 
what narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  varies  from  a  few  grains  to  several  ounces ;  the 
commonest  weight  is  from  three  drachms  to  about  an  ounce,  reaching  oocadonaUy 
from  three  to  six  ounces ;  from  this  they  may  range  upwards  untU  several 
pounds  are  reached.  Thus,  in  Gline*s  case  the  stone  weighed  44  ounces. 
Deschamps  saw  one  of  51  ounces,  and  Morand  one  weighing  6  lbs. :  none  of 
these  admitted  of  removal.  The  largest  calculi  are  usu^y  composed  of  phos- 
phates, in  greater  part  if  not  in  whole.  Large  and  heavy  calculi  are  certainly 
less  frequently  met  with  now  than  formerly,  owing  to  operations  for  stone 
being  simpler  and  less  dreaded  since  the  introduction  of  anaasthetics,  and  henoe 
practised  in  an  earlier  stage  of  the  disease. 

The  Hardness  of  calculi  varies  considerably ;  the  oxalate  of  lime  is  the 
hardest;  the  lithates  come  next  in  consistence,  and  are  often  very  hard, 
though  brittle;  the  phosphatic  calculi  are  always  comparatively  soft  and 
friable. 

The  Sliape  of  calculi  presents  great  variety;  most  commonly,  however,  they 
have  an  ovoid  figure.  Concretions  of  urate  of  ammonia  and  uric  acid  are 
generally  pretty  regularly  ovoidal,  smooth,  and  disc-like.  Those  oompoaed  of 
oxalate  of  lime  are  usually  somewhat  globular  or  square-shaped,  and  generaQy 
rough,  nodulated,  or  spioulated  upon  the  surfiice.  The  phosphatic  calculi 
present  usually  the  most  irregular  outline ;  most  commonly,  it  is  true,  they 
are  ovoid  or  globular,  but  are  not  unfrequently  branched,  as  if  moulded  to  thie 
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interior  of  a  saccnlated  bladder,  constricted,  or  of  an  hour-glass  shape.  The 
cystine  calcnli  are  generally  tolerably  oval  and  regular  in  outline. 

Fositioiu — M(Mt  frciiuently  calculi  lie  loose  in  the  bladder;  but  occasionally 
they  may  be  fixed,  either  by  being  encysted,  and  then  lying  in  one  of  the 
saccnli  that  have  already  l)een  described  within  the  walls  of  the  bladder  (Figs. 
835  and  83G  ;  or  by  being  fixed  in  and  embraced  by  one  of  the  nreteis  ;  or, 
in  other  cases  by  being  depositeil  upon,  and  partly  included  in,  villous  or 
malignant  growths. 

Causes. — Whenever  a  foreign  body  of  any  kind,  as  a  piece  of  broken 
catheter,  &c.,  is  introduced  into  the  bkdder,  it  will  form  the  nnclena  of  a 
calcnins,  speedily  becoming  tncnisted  by  calcntons  phosphatic  matter.     But 
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the  causes  of  calculi  occurring  spontaneously  are  very  obscure.  There  can  be 
little  doubt,  it  is  true,  that  the  different  forms  of  concretion  are  connected 
with  the  various  general  and  local  conditions  that  have  already  been  described  ; 
and  we  may  look  upon  the  formation  of  a  calculus  as  an  indication  of  the 
existence,  in  a  greater  degree  of  intensity  than  UHual,  of  the  causes  which 
ordinarily  give  rise  to  sediments  or  gravel ;  but  why,  in  particular  cases, 
aggregation  into  a  calculous  mass  takes  place,  it  is  impossible  to  say. 

Age  exercises  considerable  infincnce  npon  the  production  of  calculi.  Stone 
may  occur  in  the  bladder  at  all  periods  of  life,  and  even,  according  to  Stahl, 
be  congenital.  The  greatest  number  of  cases  apparently  occur  during  the 
first  two  decennial  periods ;  thus,  in  the  statistics  collected  by  Sir  Henry 
Thompson  from  the  chief  hospitals  of  this  country,  he  shows  that  one-third  of 
the  entire  number  of  cases  occurred  before  seven  years  of  age,  and  one-half 
before  the  thirteenth  year  is  completed.  Coulson  has  collected  2,972  recorded 
cases  of  lithotomy  from  various  sources  ;  of  these,  1,4GG  occurred  under  the 
age  of  ten,  731  from  eleven  to  twenty,  205  from  twenty-one  to  thirty,  SC4 
from  thirty-ouc  to  fifty,  and  30C  from  fifty-one  upwards.  These  statistics 
refer  entirely  to  hospital  practice.  The  later  statistics  published  by  Thomp- 
son, derived  from  his  own  practice,  public  and  private,  show  somewhat  dif- 
ferent rcsnltfl.  Thus,  of  812  patients  upon  whom  he  has  operated,  SO'i  were 
above  fifty.  This  apparent  discrepancy  arises  from  two  causes.  First,  the 
more  extensive  statisliL-s  arc  derived  from  cases  operated  on  chiefly  before  the 
days  of  anesthetics,  when  numerous  adults  died  unrelieved  rather  than  face 
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the  horrors  of  lifchotomy ;  whereas  children  had  little  choice  in  the  matter. 
Diagnosis  also  was  not  so  perfect  at  that  time,  and  many  small  stones  in  old 
people  escaped  detection.  Secondly,  Thompson's  own  statistics  are  chiefly 
derived  from  private  practice,  and  it  is  well  known  that  the  children  of  the 
rich  very  rarely  suffer  from  stone ;  whereas  that  disease  is  very  common  among 
the  poor.  The  cause  of  this  is  not  very  certain,  but  some  attribute  it  to 
insufficiency  of  milk  in  the  diet. 

Sex  influences  materially  the  occurrence  of  stone,  which  is  fer  more  ft^uent 
in  the  male  than  in  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio ; 
as,  owing  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male. 

It  would  appear  that  in  some  parts  of  the  world  calculus  is  a  far  more  common 
disease  than  in  others.  It  is  generally  more  fre(iuently  met  with  in  cold  than 
in  warm  climates.  The  negro  race  is  remarkably  exempt  from  this  affection. 
It  is  a  singular  fact  that  in  some  parts  of  the  same  country  calculous  disorders 
are  of  far  more  frequent  occurrence  than  in  others.  Thus  it  is  well  known 
that  the  inhabitants  of  the  east  coast  of  England  and  Scotland  are  peculiarly 
liable  to  these  disorders ;  and  that  in  Norfolk  stone  occurs  with  especial 
frequency,  the  mortality  from  calculus  lieing  much  higher  here  in  proportion 
to  the  population  than  in  any  other  county  of  England  (Cadge).  In  America 
also,  it  would  appear  that  the  inhabitants  of  certain  States  are  pecaliarij 
obnoxious  to  this  affection ;  and  I  understand  that  in  some  districts  of 
Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in  others  it  is 
of  common  occurrence.  The  relative  frequency  of  the  kinds  of  calculus  abn 
varies  in  different  countries.  H.  V.  Carter,  who  has  analysed  and  described 
upwards  of  a  hundred  specimens  contained  in  the  Museum  of  the  Grant 
Medical  College  at  Bombay  shows  that  the  per-centage  of  calculi  with  an  nric 
acid  or  urate  of  ammonia  nucleus  is,  in  India,  56*30,  in  England,  71*79 ;  while 
that  of  calculi  with  a  nucleus  of  oxalate  of  lime  is  in  India,  38*65,  in  England. 
16*87.  The  calculi  composed  purely  of  oxalate  of  lime  also  greatly  exoeed  in 
number  those  which  consist  entirely  of  nric  acid  or  urate  of  anmionia.  To  what 
these  differences  are  owing  it  is  impossible  to  say.  Peculiarity  of  race,  of  con- 
stitution,  and  of  diet,  with  exposure  to  prevalent  easterly  winds,  have  all  been 
assigned  as  reasons  for  them ;  but  probably  not  on  very  sufficient  grounds. 

Symptoms. — The  symptoms  of  stone  in  the  bladder  vary  according  as  tlii* 
calculus  lies  loose  in  the  cavity  of  the  viscus  or  is  encysted.  Their  intensity 
will  depend  on  the  size  and  shape  of  the  stone,  the  condition  of  the  bladder* 
and  the  constitution  of  the  patient.  Most  commonly,  the  severity  of  the 
symptoms  is  in  proportion  to  the  magnitude  of  the  calculus.  This,  however, 
is  not  always  the  case.  In  a  pitient  whom  I  once  cut,  the  most  intense 
suffering  and  repeated  attacks  of  cystitis  had  been  occasioned  by  a  small  hnt 
sharp-pointed  calculus,  not  weighing  more  than  a  drachm ;  and  some  years  ago 
I  saw  a  patient  in  whose  bladder  five  calculi  were  found  after  death,  neariy  as 
large  as  chestnuts,  though  their  presence  had  never  been  suspected  during  life 
by  the  different  Surgeons  under  whose  care  he  had  been  for  stricture,  so  littk^ 
distress  had  they  occasioned.  In  some  cases,  the  symptoms  of  stone  very 
suddenly  declare  themselves ;  and  then  the  Surgeon  finds  on  examination  that 
the  patient  has  a  calculus  of  some  size,  which  must  have  been  a  long  time 
forming  without  attracting  attention.    Rough  and  angular  calculi  neeeanriiy 
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give  lise  to  more  seyere  STmptoms  than  smooth  ones,  owing  to  their  inducing 
a  chronic  form  of  cystitis ;  as  phosphatic  calculi  are  deposited  almost  in- 
variably as  the  consequence  of  cystitis  with  foul  urine,  they  are  accompanied 
by  much  local  suffering  and  constitutional  distm'bance. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
produced  by  the  presence  of  a  foreign  body  in  the  bladder ;  they  consist  of 
Pain,  Increased  Frequency  in  Micturition,  occasional  Stoppage  of  the  Urine, 
and  Various  Morbid  Conditions  of  that  Fluid. 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  attention ; 
it  varies  greatly  in  character  and  degree.  It  may  not  only  be  experienced  in 
the  region  of  the  bladder  and  the  perinasum,  but  may  radiate  widely  in  the 
course  of  the  nerves  of  the  lumbar  and  sacral  plexuses,  the  patient  complaining 
of  a  heavy  and  dragging  sensation  in  the  groins,  extending  down  the  outside 
or  back  of  the  thighs,  and  not  uncommonly  experienced  in  the  soles  of  the  feet. 
The  penis  is  the  scat  of  a  good  deal  of  uneasiness  ;  frequently  of  a  sharp  and 
cutting  pain  at  the  end  of  the  glans.  This  is  especially  noticed  in  children, 
in  whom  attention  is  often  attracted  to  the  complaint  by  their  constantly 
squeezing  and  pulling  the  organ  to  relieve  the  distress  they  suffer  in  it.  The 
pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolted  about  in 
the  bladder,  as  in  driving,  riding,  or  jumping ;  and  is  especially  severe  in 
those  cases  in  which  cystitis  occurs.  It  is  always  most  severe  towards  the 
termination  of,  or  immediately  after,  micturition  ;  as  there  is  then  a  tendency 
for  the  calculus  to  roll  forwards  towards  the  neck  of  the  bladder,  where  it 
comes  into  contact  with  and  is  grasped  by  the  most  sensitive  part  of  that 
organ.  Hence  it  is  not  nnfrequent,  in  cases  of  calculus  in  children,  to  find 
that  the  little  patient  instinctively  lies  upon  its  back  or  side  whilst  passing 
urine,  and  thus  escapes  much  of  the  agony  that  he  would  otherwise  suffer.  In 
adults  in  whom  the  prostate  happens  to  be  enlarged,  the  calculus  usually  lies  in 
a  depression  behind  this  gl^d  ;  and  hence,  being  prevented  from  being 
sque^^sed  by  the  neck  of  the  bladder  in  consequence  of  imperfect  contraction, 
occasions  less  suffering  than  in  other  cases. 

In  consequence  of  the  irritation  set  up  in  the  bladder  occasioning  chronic 
inflammation  of  the  mucous  membrane,  there  is  an  Increased  Frequency 
of  Micturition^  more  by  day  than  at  night.  The  urine  is  passed  frequently,  in 
small  quantities  at  a  time,  usually  contains  some  mucus  or  pus,  and  is  occa- 
sionally tinged  with  blood,  or  loaded  with  thick  vesical  mucus.  But  in  many 
cases  the  urine  remains  remarkably  clear,  transparent,  and  free  from  marked 
admixtures  throughout.  Albumen  from  blood  or  pus  is  commonly  present,  and  in 
the  later  stages  when  the  kidney  becomes  affected,  it  may  come  from  tliat  source 
also.  The  presence  of  blood  in  the  urine  is  often  one  of  the  earliest  signs  of 
stone  in  the  bladder,  and  in  children  especially  should  lead  to  the  suspicion  of 
calculus.  It  may  be  in  large  quantities,  and  may  continue  for  many  weeks, 
especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the  bladder  be- 
comes accustomed  to  the  presence  of  the  stone,  and  the  blood  may  reappear 
only  under  the  influence  of  active  movement,  or  of  any  cause  of  increased 
irritation  of  the  organ.  But  it  is  important  to  observe  that  the  quantity  of 
albumen,  as  shovm  by  boiling  the  urine,  will  continue  to  be  very  great.  It 
very  rarely  happens  that  a  stone  has  existed  for  any  time,  without  the  urine 
becoming  occasionally  streaked  or  tinged  by  blood. 

An  occasional  Stoppage  in  the  flow  of  Urine  before  the  bladder  is  emptied 
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owing  to  the  stone  being  impelled  against  its  neck,  and  thus  blocking  up  the 
urethra  is  a  common  symptom  in  children,  but  very  rare  in  adults.  On 
the  patient  lying  on  his  back  or  on  his  side,  the  stream  flows  again,  the 
situation  of  the  calculus  being  changed. 

As  a  result  of  the  straining  and  general  irritation  about  the  genito-nrinaiy 
organs.  Prolapsus  of  the  Anus,  accompanied  by  Tenesmus,  is  by  no  means  on- 
common,  especially  in  children  ;  and  in  some  cases  there  is  very  troublesome 
Pf-iapism. 

Stone  in  Elderly  Ken  often  gives  rise  to  but  feebly  marked  symptoms. 
This  &ct  has  been  speciaUy  called  attention  to  by  Sir  Henry  Thompson.  He 
states  as  the  result  of  his  unrivalled  experience,  that  possibly  from  diminished 
sensibility  of  the  bladder  in  elderly  men,  partly  from  the  frequency,  with  which 
only  a  moderately  enlarged  prostate,  may  mask  the  sjrmptoms,  many  a  man 
may  and  does  carry  a  uric  acid  calculus  for  three  or  four  years  with  little  or 
no  inconvenience,  so  that  the  presence  of  the  stone  may  easily  be  overlooked 
till  it  attains  such  a  size  as  to  make  its  removal  a  serious  and  possibly  a 
dangerous  operation.  In  these  cases  the  symptoms  he  regards  as  most  charac- 
teristic, are  slight  pricking  or  smarting  at  and  near  the  end  of  the  penis,  often 
but  not  invariably  felt  during  and  after  the  close  of  micturition ;  increasetl 
frequency  of  micturition,  less  felt  at  night,  and  more  manifest  in  the  day,  espe- 
cially during  exercise  ;  but  if  the  patient  lead  a  very  quiet  life  this  symptom  may 
be  wanting.  Florid  blood  in  small  quantities  may  appear  after  more  violeut 
exercise,  or  jolting  from  any  cause.  The  urine  is  acid  and  clear,  and  often 
deposits  lithates.  By  sounding  the  patient  when  these  slight  symptoms  are 
present,  a  small  stone  may  often  be  detected  and  removed  without  appreciable 

risk. 

Stone  in  Ghildxen. — The  symptoms  in  children  present  few  peculiarities, 
except  that  the  patient  is  often  unable  clearly  to  describe  what  he  feels.  Pain 
on  movement  is  indicated  by  the  child's  disinclination  to  play  or  run  abouL 
Screaming  or  crying  after  micturition  is  common  ;  the  irritation  of  the  stone 
often  leads  to  incontinence  at  night,  and  frequent  wetting  of  the  clothes  dnrin? 
the  day.  Constant  handling  of  the  penis  and  pulling  of  the  foreskin  till  it 
seems  in  some  cases  to  be  actually  lengthened,  are  also  important  signs.  With 
these,  straining,  with  prolapsus  of  the  rectum  during  mictmitiou,  is  usually 
present,  and  sudden  stoppage  of  the  stream  during  micturition  is  not 
uncommon.  AVTieuever  a  child  presents  these  symptoms,  he  should  be  at  once 
sounded.  If  no  stone  be  found,  the  child  must  be  examined  for  worms,  the 
irritation  of  which  may  give  rise  to  ^mptoms  closely  resembling  those  of 
stone.  A  tight  phimosis  will  also  cause  symptoms  distinguishable  from  stone 
only  by  sounding. 

Encysted  Calcnlns. — ^Whenastone  is  enci/sied^those  symptoms  that  depend 
upon  its  being  loose  and  rolling  about  in  the  bladder,  are  necessarily  absent;  thus 
there  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and  the  pain  is 
not  materially  increased  by  jolts  and  rough  movement ;  though  there  are 
weight  and  pain  in  the  usual  situations,  and  increased  frequency  of  micturi- 
tion from  the  pressure  and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stone. — The  existence  of  stone  is  finally  deter- 
mined by  Sonnding  the  Bladder. 

A  Soond  is  a  solid  steel  instrument  shaped  like  a  catheter,  but  shorter  in  the 
curve  (Fig.  887),  so  that  it  may  explore  thoroughly  all  i>art8  of  the  blad<)er, 
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especiftlly  those  I}Ghind  the  prostate.  It  should  have  a  wide  and  Bmooth  steel 
handle,  and  be  slightly  bulboos.  Sir  H,  Thompson  prefers  a  hollow  sonnd  with  a 
round  handle.  The  operation  of  sounding  is  conducted  as  follows.  The  patient 
lies  npoQ  his  back  on  a  hard  mattress  with  his  buttocks  well  raised  on  a  pillow  ; 
a  fhll-sized  sound,  well-oiled  and  warmed,  is  then  passed  into  the  bladder 
which  should,  if  the  patient  can  retain  it,  be  allowed  to  contain  three  or  four 


on&ces  of  urine.  The  Snrgeon  then  using  his  left  hand,  or  crossing  over  to 
the  patient's  right  side,  whichever  he  finds  moat  convenient,  careflillj  directs 
the  beak  of  the  instrument  towards  the  back  of  the  bladder,  turning  it  from 
right  to  left  over  the  whole  of  that  r^ion  ;  he  next  draws  it  forward  on  one 
side  as  fur  as  the  neck,  tapping,  as  it  were,  gently  with  its  beak ;  he  repeata 
the  same  mauceu\Te  on  the  other  side ;  and,  lastly,  directs  the  end  of  the  in- 
strument by  raising  its  handle  into  the  lower  fundus,  which  he  carefully  cx> 


plorcs.  Usually  the  stone  is  readily  detected  by  these  manoeuvres,  and  its 
position  in  the  bladder  will  often  be  dependent  npou,  and  may  to  a  certain 
extent  be  taken  as  an  approximative  indication  of,  \\x  size.  Thus,  when 
moderately  laip;,  it  will  usually  be  found  lying  to  one  aide,  most  generally  the 
right,  of  the  neck  of  the  bladder  ;  when  smBll,  it  wilt  be  placed  towards  the 
fundus,  uuar  the  orifice  of  one  or  other  ureter.  These  then  are  the  situations 
in  which  the  Surgeon  should  first  seek  for  a  stone,  and  in  which  he  will  gene- 
rally find  it  when  present.  Should  it  not  be  met  with  here,  Che  chances  are, 
more  especially  if  the  patient  be  elderly,  that  it  will  be  fotind  in  a  poach  be- 
hind the  prostate,  where  it  may  be  detected  by  depressing  the  handle  and  so 
taming  the  beak  of  the  sound  downwards  (Fig.  838).  Should  the  Surgeon 
not  detect  the  calculus  in  any  of  these  situationa,  he  deprcaacs  the  handle 
between  the  thighs,  and  tilts  up  the  beak  so  as  to  examine  the  pubic  portion 
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of  the  oi^an  (Fig.  839).  Iii  the  event  of  hU  not  meeting  with  a  stone,  he  ms; 
explore  the  bladder,  first  on  one  side,  then  ou  the  other.  Sbonld  the  rational 
symptoms  of  stone  be  well  marked,  though  no  calculus  be  struck,  the  Surgeon 
muat  not  give  a  decided  opinion  in  the  negative  after  the  fir^t  eiploratiou,  but 
shonid  examine  the  patient  again  a  few  dajs  later,  with  the  bladder  in  different 


state  as  to  its  contenta.  In  making  this  second  examination,  I  liave  found 
it  of  great  service  to  use  a  hollow  steel  sound,  by  which  the  organ  can  be  in- 
jected or  emptied  at  pleasure  (Fig,  840).  The  patient  should  on  thisoccasion 
have  his  bladder  injected  through  such  an  instrument  as  this,  with  four  or  six 
oonces  of  tepid  water,  so  as  to  distend  the  organ  slightly,  and  prevent  the  folds 
of  macons  membrane  from  overlapping  auj  concretion  that  may  exist  in  it. 
Its  interior  is  then  carefully  explored  in  the  way  already  described  ;  and,  if  the 
stone  cannot  then  be  detected,  the  contents  of  the  bladder  are  gradually  allowed 
to  escape  through  the  sound,  and  the  patient  is  desired  to  stand  up  whilst  the 


J 


exploration  is  being  proceeded  with.  In  this  way,  by  examining  a  patient  in 
different  positions  and  in  diflerent  conditions  of  the  bladder  as  to  capaciiy,  » 
calculus  is  sure  to  be  detected  if  one  exist.  A  lithotritc  may  occasionally  he 
advantageously  used  as  a  sound  for  the  detection  of  small  calculi  lying  behind 
the  prostate,  a  situation  more  readily  reached  by  its  short  beak  th&u  by  «d 
instrument  of  larger  curve.  These  examinations  must  not,  however,  be  um 
protracted  ;  the  time  occupied  should  not  exceed  five  minnt«s,  lestcysiiis 
be  induced.  When  a  stone  is  struck  by  the  sound,  there  is  not  only  ■ 
characteristic  and  distinct  shock  communicated  to  the  instrmnent,  bat  a 
tolerably  lond  click  is  given,  which  can  be  heard  by  the  bjstaadeiB,  and 
frequently  by  the  patient,  as  well  as  by  the  Suigeon. 
Rough  sounding  is  doubly  injurious.    It  injures  the  bladder  and  fails  t.' 
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find  t)ie  Btone.  The  Btoiie  is  often  misBed  in  sounding,  especially  nhen  amall, 
by  being  carried  to  and  fro  as  the  urine  and  the  bladder  are  moved  backwards 
&nd  fom'ards  by  roagh  mauipulation.  It  will  be  found,  if  the  parts  are  allowed 
to  become  quiescent,  that  the  stone  falls  to  the  bottom  behind  the  prostate, 
"where  it  will  be  found  by  a  gentle  tap  of  the  sound  first  on  one  side  then  on  the 
other. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usually  aaceri^ain 
not  only  the  existence  of  a  stouc,  but  its  size  and  hardness ;  whether  it  be 
single,  if  it  be  encysted,  and  the  general  state  of  the  bladder ;  with  all  of 
which  it  is  of  importance  that  he  should  he  acquainted  before  undertaking 
any  opcmtion.  A  good  deal  of  this  information  may  be  elicited  by  the  ordinary 
sound,  bub  some  of  the  points  can  be  accurately  determined  only  by  sounding 
with  the  lithotrite. 

The  hardnefis  of  the  stone  may  usually  be  judged  of  by  the  more  or  less 
clear  ringing  character  of  the  click  ;  a  uric  acid  or  oxalate  of  lime  calculus 
giving  a  sharper  sound  than  a  phosphatic  concretion. 

A  calculus  may  generally  be  known  to  be  encyaUd  if  the  sound  strike  it  at 
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times,  but  not  at  others  (Fig.  H41) ;  if  the  stone  always  appear  to  be  fixed  in 
une  situation ;  and  if  the  beak  of  the  instrument  cannot  be  made  to  pMS 
rr>nnd  it,  so  as  to  isobtte  it,  but  a  kind  of  tumour  projecting  through  the 
walls  of  tbe  bladder  is  felt,  around  or  on  one  side  of  the  point  whL're  tlie 
i-alc-nlaB  is  etmck. 

TIic  fasciculated,  roughtuud,  and  sacculated  amdiUon  of  //«  iladdir  may 
["■ent-rally  be  detected  by  the  way  in  which  the  beak  of  the  instmiMnt  i^rBtcs 
iiii«l  rnha  over  the  organ. 

The  9izf  of  the  calculus  is  best  determined  by  a  lithotrite.  It  k  tnife  that 
M  Surgeon  may  sometimes  come  to  a  decision  as  to  the  htilk  t4  n  otknltw,  by 
ob»or\^Dg  the  extent  of  surface  along  which  the  sound  J«  iri  »«t*l  with  the 
itUfne,  as  the  instrument  is  being  withdrawn.  But  a  very  r'ngh  imwa  00I5 
(rail  be  made  in  this  way;  and  I  have  fn^inenlly  »**»  *'rj  t^xtufr 
Sargeons  deceived  in  their  estimate  of  the  size  (if  a  i-nU-iiSv.  MWMking  [ 
-tvc-ral  small  oue«  lying  together  for  one  Urge  tint!,  tiy  MffrjHimuiC  •  ■- 
roh.  II.  *  ' 
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trite  and  seizing  the  calculos  gently  between  its  blades,  a  correct  estimate  of 
its  size  may  always  be  arrived  at. 

In  order  to  determine  that  several  calculi  exist  in  tlie  bladder,  it  is  sometimej^ 
sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  comes  into  contact 
with  a  stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly  insinoatt^l 
between  two  concretions.  In  some  cases,  however,  these  jK)ints  cannot  clearly 
be  made  out ;  and  then  the  Surgeon,  introducing  a  lithotrite  and  seizin^r  the 
first  calculus  with  which  he  meets,  should  hold  this  between  the  blades  of  the 
instrument,  and  whilst  it  is  so  fixed  move  it  and  the  lithotrite  from  side  to 
side ;  when,  if  a  click  be  heard  and  felt,  he  may  be  sure  of  the  existence  of 
another  stone. 

Sounding  is  by  no  means  destitute  of  danger,  more  especially  if  roughly 
done,  or  in  patients  who  have  chronic  kidney-disease.  In  the  first  case  it  may 
give  rise  to  cystitis  or  profuse  and  continuous  haemorrhage  ;  in  the  second,  ti» 
rigors  and  suppression  of  urine. 

Errors  in  Sounding  occasionally  occnr.  The  Surgeon  may  mistake  a 
hardened  and  fasciculated  bladder,  having  its  ridges  perhaps  incnisted  with 
phosphatic  matter  for  a  calculus  ;  this  is  especially  apt  to  happen  in  children. 
In  these  cases,  however,  the  mistake  may  usually  he  guarded  against  by  tht^ 
absence  of  a  distinct  click,  though  a  rough  grating  sensation  be  experienced, 
and  by  the  Surgeon  being  unable  to  isolate  a  stone.  Yet  the  difficulty  in 
some  cases  is  great ;  Yelpeau  stated  that  he  was  acquainted  with  four  instances, 
and  S.  Cooper  with  seven,  in  which  patients  have  l)een  cut  and  no  calculns 
found  ;  and  when  we  reflect  that  these  accidents  have  happened  to  such  men 
as  Cheselden,  who  on  three  occasions  cut  a  patient  and  found  no  stone,  to 
Crosse,  to  Roux,  and  to  Dupuytren,  it  is  easy  to  understand  that  in  some  caft^^s 
the  difficulty  of  coming  to  a  correct  decision  must  be  veiy  great. 

Examination  of  the  Bladder  by  Kanipnlation  can  be  easily  carried 
out  in  children.  The  patient  is  fully  anaesthetized  ;  the  Surgeon  then  passes 
one  finger  into  the  rectum  and  presses  firmly  with  the  other  hand  above  the 
pubes.  If  a  stone  be  present  it  can  be  clearly  felt  by  the  finjrer  in  the  rectum 
and  its  size  ascertained.  In  adults  this  mode  of  examination  is  of  coonic 
impossible  if  there  be  much  abdominal  fat  or  any  enlargement  of  the  prostate* 
and  even  in  the  absence  of  these  conditions  it  is  very  uncertain,  as  the  finger 
does  not  reach  far  enough  up  to  grasp  the  stone. 

Stone  in  Women. — In  women  the  symptoms  of  stone  doeely  resemble 
those  met  with  in  men,  and  the  detection  of  the  calculus  is  usually  very  easy* 
owing  to  the  shortness  of  the  canal  and  the  fiicility  with  which  the  stone  nuty 
be  tilted  up  by  introducing  the  fingers  of  the  left  hand  into  the  vagina.  The 
sound  used  in  these  cases  should  be  shorter  and  less  curved  than  that  employed 
for  the  detection  of  calculus  in  the  male  bladder. 

Patholocjical  Changes  induced  by  Calcxtll's. — Altera  stone  has  existed 
for  some  time  in  the  bladder,  it  induces  serious  pathological  changes  in  the 
whole  of  the  urinary  apparatus.  The  urethra  usually  becomes  slightly  dilated ; 
and  the  prostate  not  un  frequently  somewhat  enlarged  and  irritable,  in  conse- 
({uence  of  which  a  kind  of  pouch  is  foimed  behind  it,  in  which  the  calculnj^ 
is  apt  to  lodge.  The  most  important  changes,  however,  take  place  in  tlh* 
bladder  and  kidneys.  The  hladtler  becomes  extremely  sensitive,  especially 
about  its  neck,  and  is  consequently  unable  to  contain  as  mnch  urine  as  usual : 
hence  it  becomes  contracted.    In  some  rare  instances,  however,  as  will  be  mori- 
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especially  noticed  when  we  come  to  speak  of  lithotrity,  it  falls  into  an  atonic 
condition,  and  then  is  apt  to  become  rather  largely  dilated.  The  mucous 
membrane  is  commonly  a  good  deal  inflamed  and  irritated  by  the  presence 
of  the  calculus ;  and  the  muscular  coat  becomes  thickened  and  hypertro- 
phied,  so  as  to  give  it  a  very  fasciculated  appearance.  Sacculi  occasionally 
form,  containing  sabulous  matter  and  fetid  pus  or  urine,  and  in  some  cases 
lodging  a  concretion,  which  then  constitutes  an  encysted  calculus  lying 
altogether  outside  the  cavity  of  the  bladder,  with  which  it  merely  com- 
municates by  a  very  narrow  aperture,  as  in  Figs.  835  and  836,  representing  a 
case  that  was  under  my  care,  and  which  is  fiiUy  described  in  the  Journals 
for  March,  1853.  The  kidfieys  are  often  congested,  frequently  in  a  state  of 
chronic  or  subacute  interstitial  inflanmiation,  and  ultimately  become  the  seat 
of  such  structural  changes  as  are  incompatible  with  life.  When  death  occurs 
as  the  consequence  of  stone,  the  patient  usually  sinks,  worn  out  by  protracted 
suflTering  and  kidney-disease. 

ZilTHOTOHY, 

It  is  not  my  intention  to  enter  into  the  general  history  of  lithotomy,  an 
operation  that  has  been  practised  from  the  earliest  ages  ;  nor  to  give  a  sketch 
of  the  gradual  modifications  that  have  at  various  times  been  introduced,  from 
the  rude  attempts  of  the  Greek  and  Boman  Surgeons  to  the  barbarous  and 
unscientific  procedures  adopted  by  the  itinerant  operators  after  the  revival  of 
letters.  For  all  this,  I  would  refer  the  reader  to  the  classical  works  of  Des- 
champs  and  of  John  Bell.  The  operation,  as  now  generally  practised  in  this 
country,  is  essentially  that  introduced  by  Cheselden,  and  modified  more  or  less 
according  to  the  views  of  particular  Surgeons.  Though  Surgeons  generally 
are  agreed  upon  the  great  principles  involved  in  it,  they  differ  in  their  modes  of 
carrying  these  out ;  thus  the  direction  and  extent  of  the  incisions  and  the 
instruments  employed  have  been  much  varied  to  suit  the  tastes  and  views  of 
particular  operators.  But,  although  I  look  upon  Cheselden*s  operation,  as 
modified  and  practised  by  Listen,  as  being  on  the  whole  the  simplest  and  safest 
mode  of  cutting  for  stone  as  yet  introduced,  there  can  be  no  doubt  that  recourse 
may  occasionally  be  had  with  advantage  to  other  methods  instead  of  it.  Indeed, 
there  is  no  operation  that  requires  to  be  considered  from  so  many  and  such 
different  points  of  view  as  lithotomy.  The  size,  shape,  and  position  of  the 
stone,  the  age  and  constitution  of  the  patient,  all  render  it  desirable,  and 
indeed  necessary,  to  modify  the  method  of  operating.  Hence,  a  Surgeon 
should  not  be  too  exclusively  wedded  to  one  plan,  but  should  adopt  one  or 
other  of  the  methods  about  to  be  described,  according  to  the  exigencies  of  the 
particular  case  before  him. 

XastnunantSy  te. — ^The  table  for  operating  must  be  firm  and  of  convenient 
height,  so  that  when  the  Surgeon  sits  on  a  rather  low  stool  the  patient's  nates 
will  be  on  a  level  with  his  breast ;  a  few  blankets  doubled  should  be  laid  upon 
the  table,  and  covered  by  a  piece  of  mackintosh  cloth  hanging  over  the  end  ; 
and  a  tray  of  sawdnst  placed  under  it  on  the  floor.  The  instruments  necessary 
are  the  following : — ^a  pair  of  lithotomy-tapes,  a  sharp  and  probe-pointed 
scalpel,  a  staff,  forceps,  and  scoops  of  various  sizes,  and  a  tube.  To  these 
may  be  added  a  searcher,  and  a  brass  injecting  syringe. 

The  tapes  should  be  of  coarse  flannel,  about  three  yards  long,  by  three  inches 

broad* 
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An  infinite  amount  of  ingenuity  has  been  expended  in  giving  variety  to  the 
shape  of  the  Icmves  used  for  opening  the  deeper  portions  of  the  urethra  and 
neck  of  the  bladder  in  lithotomy.  Instruments  of  this  kind,  straight-edged 
and  shouldered,  beaked  and  probe-ended  in  every  possible  way,  have  been 
devised  ;  and  each  has  had  its  special  advocate,  but  has  seldom  been  adopted 


Fig.  842,— Lithotomy  Scalpel 

in  practice  by  any  except  its  inventor.  All  these  modifications  of  the  ordinaiy 
scalpel  are,  to  say  the  least,  useless  ;  some,  perhaps,  actually  dangerous.  They 
simply  seek  to  supply  by  mechanical  means  that  safety  in  the  deeper  incisions 
which  may  as  readily  be  secured  by  a  broad-bladed,  straight-backed  scalpel,  if 
properly  guided  by  a  hand  that  is  ordinarily  skilful. 

The  cutting  gorget,  formerly  much  in  vogue,  is  all  but  universally  discarded 
as  a  most  dangerous  tool  by  the  modern  lithotomist. 

The  scalpel  for  the  adult  may  be  of  the  size  and  the  shape  represented  (Fig. 


Fig.  M3.— Probe-pointed  Lithotomy  knife. 

842)  ;  for  children,  it  may  be  made  a  little  smaller.  A  probe-painted  Ulhokmji 
knife  of  the  size  and  shape  here  represented  should  also  be  at  hand  (Fig.  843). 

The  staff  should  have  a  deep  groove  on  its  left  side,  occupying  nearly  one- 
third  of  the  instrument ;  it  should  be  well  curved,  of  as  large  a  size  as  the 
urethra  will  admit,  and  have  a  roughened  handle  (Fig.  849). 

The/orceps  must  not  be  too  heavy,  but  should  be  of  a  good  length  in  the 
handles,  and  have  the  joint  well  set  back  ;  the  inside  of  the  blades,  as  recom- 
mended by  Listen,  should  be  lined  with  linen  to  prevent  the  stone  from 


Fig.  844.— Open-hladed  Lithotomy-forcei«,  lined  with  linen. 

slipping  (Fig.  845).  Goxeter  has  made  them  with  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  844) ;  in  this  way,  as  there  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instrument  with  a  stone  in  its 
grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is  ad- 
vantageous to  be  provided  with  some  that  are  curved  (Fig.  84C).  The  handles 
should  be  made  with  a  loop  on  one  side  and  a  ring  on  the  other ;  the  ring  for 
the  reception  of  the  thumb  should  be  placed  somewhat  obliquely.  The  scoops 
of  different  sizes,  and  curved,  can  most  conveniently  be  used  when  fixed  in 
roughened  handles  (Figs.  847  and  848).  The  tube  should  be  of  silver  orgnm- 
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elastic,  well  rounded  at  the  end,  and  provided  with  silver  rings,  and  may  be 
pettiooated.  The  searcher  is  a  slightly  carved  sound,  having  a  bulbous  ex- 
tremity (Fig.  850).  The  eyringe  should  be  provided  with  Gross's  baU  nozzle, 
which  propels  a  reversed  current. 

In  describing  the  operation  of  lithotomy,  we  shall  first  of  all  examine 
seriatim  the  differeut  steps  of  an  operation  that  presents  no  unusual  complica- 


Fis.  846.— 
FoicepH. 


Fig.  840.^ 
Cunrw  Forceps. 


Flo.  847.— 
Sooop  in  Handle. 


Fig.  SiS.—    Fig.  849.    Fig.  860.— 
tteoop.  BUff.       Searcher. 


tion  or  difficulty  ;  we  shall  then  consider  the  difficulties  that  may  be  met  with, 
the  accidents  that  may  occur  during  the  operation,  and  the  principal  sources 
of  danger  and  the  causes  of  death  after  its  performance. 

Fr«pssmtion  of  tho  7ati«nt. — Before  subjecting  a  patient  to  operation, 
his  general  health  must  be  properly  attended  to  ;  and,  indeed,  if  we  find  the 
constitution  much  broken  by  prolonged  sufiering,  the  bladder  or  kidneys 
seriously  diseased,  as  indicated  by  the  existence  of  pus  or  albumen  in  large 
quantity  in  his  urine,  and  by  the  presence  of  the  symptoms  of  interstitial 
nephritis  (pp.  912 — 914),  it  will  be  wise  to  postpone  the  operation  for  a  time,  or 
perhaps  even  to  abandon  it  altogether.  There  are  few  conditions  in  which  a 
Surgeon  is  placed,  that  test  his  moral  courage  more  severely  than  the  refusal 
to  operate  on  a  patient  for  stone,  and  thus  allowing  him  to  die  unrelieved. 
For  a  Surgeon  to  do  this,  unmoved  by  the  entreaties  of  the  patient  and  of  his 
friends,  requires  no  little  self-reliance.  Yet,  when  the  patient  is  greatly 
emaciated,  his  constitution  broken  down,  and  his  kidneys  evidently  much 
diseased,  lithotomy  would  be  attended  by  an  inevitably  and  rapidly  fatal  result, 
and  the  performance  of  an  operation  would  be  a  useless  act  of  cruelty. 
Supposing,  however,  that  the  stone  is  of  moderate  size,  that  evidence  of 
renal  disease  is  absent  or  slight,  that  there  is  no  visceral  complication  to 
prevent  the  performance  of  the  operation,  and  that  the  patient*s  health  is  in  a 
tolerably  good  state,  it  will  be  necessary  to  subject  him  only  to  proper 
preparative  treatment  for  a  short  time,  so  as  to  allay  or  remove  irritability  of 
the  urinary  organs  before  proceeding  with  it.  With  this  view  he  should  be 
kept  as  quiet  as  possible  for  about  a  week  or  ten  days  preceding  the  operation  ; 
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his  diet  should  be  properly  regulated,  but  not  too  low ;  the  pain  should  be 
lessened  by  the  administration  of  opiates  or  henbane,  and  the  bowels  properly 
relieved.  On  the  day  preceding  the  operation,  a  dose  of  castor-oil  or  eome 
other  aperient  should  be  administered  ;  and  on  the  morning  of  the  operation 
the  rectum  must  be  emptied  by  means  of  an  enema. 

Lateral  Opebatiox. — All  the  urine  contained  in  the  bladder  having  been 
drawn  off,  that  organ  should  be  fiUed  by  the  injection  of  about  six  or  eight 
ounces  of  tepid  water,  in  oixler  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  stone.  After  chloroform  has  been  administered,  the  Surgeon 
should  introduce  a  full-sized  staff,  which  he  uses  as  a  sound,  in  order  to  fed 
for  the  calculus.  If  he  detects  it,  he  proceeds  with  the  operation  ;  if  he  cannot 
detect  it,  it  is  usually  recommended  that  he  should  withdraw  the  staff  and 

introduce  a  sound,  with  which 
he  examines  the  bladder ;   and, 
in  the  event  of  his  still  Seiiling 
to  discover  the  presence  of  the 
stone,    the    operation    must    be 
defended,  for  it  is  an  imperative 
rule  in  surgery  that  lithotomy 
should  never  be  performed  nnless 
the  stone  can  be  felt  at  the  time 
when  the  patient  is  actually  on 
the  table.    It  is,  however,  safer 
not  to  proceed  with  the  operation 
unless  the  stone  can  be  felt  with 
the  staff ;  lest  the  point  of  this, 
though  apparently  in  the  bladder, 
be  actually  engaged  in  a  fake 
passage.   The  stone,  then,  having 
been  felt,  the  patient  is  to  be 
firmly  tied  up.    This  is  done  by  making  a  clove-hitch  on  the  tajie,  and 
passing  it  round  the  wrist,  after  which  the  ends  of  the  tape  are  passed 
ix)und    the    instep    and    hand   in   a   figure-of-8,  as    in    Fig.  851.    Some 
Surgeons   prefer    leather   anklets,   which    are    attached    to    collars   round 
the  wrists  by  hooks ;  but  these  take  longer  to  apply,  and  j)08se88  no  par- 
ticular advantage  over  the  tapes.    The  patient  is  now  brought  to  the  end 
of  the  table,  so  that  his  nates  project  beyond  it,  where  he  is  to  be  securely  held 
on  each  side  by  an  assistant,  who  grasps  the  foot  in  liis  hand,  places  the  patient^s 
knee  under  his  arm,  and  draws  the  limb  well  aside,  so  that  the  perinseum  may 
be  fairly  exposed.    It  is  desirable  that  the  perinaeum  be  thus  fully  exposed  to 
the  Surgeon.    In  a  patient,  however,  on  whom  I  once  operated,  this  could  not 
be  done,  owing  to  the  left  hip  being  stiffened  by  chronic  rheumatic  arthritis  ; 
but  I  did  not  experience  any  particular  difficulty  in  the  operation,  though 
somewhat  inconvenienced  by  the  position  of  the  limb.    The  Surgeon  then, 
seating  himself  before  the  patient,  shaves  the  i)erinffium — if  this  have  not 
already  been  done — and  introduces  his  finger  into  the  rectum.    This  is  done 
with  three  objects,  first,  to  ascertain  the  depth  of  the  perinaBura  by  feeling  for 
the  apex  of  the  prostate  ;  secondly,  to  make  sure  that  the  rectum  is  empty  : 
and  thirdly,  to  cause  a  contraction  of  the  gut,  which  will  keep  it  out  of  the  way 
during  the  firat  incision.    He  then  gives  the  staff  into  the  charge  of  a  trusty 


Fig.  851.— Position  of  Patient  and  Line  of  Incision  in 
Lateral  Lithotomy. 
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assiHtant,  w1io  standE  on  llie  patient's  left,  and  who  ntiBCS  and  draws  aside  the 
scrotun)  with  the  left  hand  whilst  he  holds  the  staff  in  the  ri^ht  (Fig.  851). 

The  Sui^con  then  sees  that  the  staff  is  held  in  the  way  in  which  he  prefers 
it.  There  arc  two  ways  in  which  it  may  be  held  ;  it  may  either  be  drawn  well 
np  into  the  arch  of  the  pubes,  or  it  may  he  pushed  somewhat  down,  and  shphtly 
turned  towards  the  left  of  the  perimeuni.  Listen  always  employed  the  first 
method,  which  I  certainly  think  is  the  licst,  as  ib  tends  to  increase  the  space 
Ixitween  the  urethra  and  the  rectum,  and  consequently  lessens  the  danger  of 
wounding  the  gnt,  which  more  tlian  counterbalances  the  advantage  of  the 
other  method — that  of  approaching  the  membranous  portion  of  the  nrcthra  to 
the  surface. 

The  external  incision  is  made  by  entering  the  knife  in  the  raphe  of  the  pcri- 
nfcnm,  one  inch  and  a  half  above  the  anns,  and  canning  it  downwards  and 
outwards,  nntil  it  reaches  a  point  that  is  just  below  the  anus,  but  abont  one- 
thiid  nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anal 
apertnre  (Fig.  ^51).  It  is  useless  to  prolong  the  incision  beyond  this,  as  any 
freer  division  of  the  structures  of  the  scrotum  and  on  the  nates  cannot  facili- 
tate  the  extraction  of  the  stone ;  but  it  most  occupy  the  extent  indicated, 
otherwise  considerable  difti- 
«ulty  may  be  experienced  in 
the  latter  steps  of  the  operation. 
The  depth  to  which  this  in- 
cision should  be  carried  must 
vary  according  to  the  obesity 
of  the  subjei.t ;  usually  from 
nbout  three-i|narterBof  an  inch 
to  an  inch,  but  nut  so  deeply 
abiive  as  below.  By  this  in- 
cision the  skin,  superficial 
fiiscia,  Huljcutanc<iQS  fat,  and 
inferior  ha^morrhoidal  vessels, 
are  divided.  After  it  is  com- 
]ileted,  the  knife  is  again  intro- 
duced a  little  below  the  uii)icr 
[lart  of  the  wound,  and  the 
blade  is  run  lightly  down- 
wards over  any  resisting  struc- 
tam ;  the  left  fore-finger 
l)cing  placed  at  the  middle 
of  the  wonnd,  so  as  to  protect 

the  rectum.  In  this  way  the  triangular  space  is  opened  between  the 
accelerator  urinre,  the  erector  penis,  and  the  transvcrsahs  perineei  mnscles  ; 
and  as  the  knife  is  carried  downwards,  the  last-named  muscle,  the 
traiis^'CTsalis  ]ierinfei  artery  and  some  areolar  tissue  are  cut  through.  The 
lower  bonier  of  the  triangular  ligament  also  is  notched  so  as  to  open  np  the 
space  l<etwccn  the  two  layersof  the  ligament,  in  which  the  membranous  part  of 
the  urethra  lies.  The  knife  is  then  withdrawn,  and  the  left  indcs-finger  is 
pushed  deeply  into  ihis  space  until  the  edge  of  the  nail  is  lodged  in  the  gnrnve 
of  the  staff  (Fig.  k.".2),  which  can  be  felt  just  anterior  to  the  prostate,  thinly 
(Covered  l>y  the  meinhnmous  portion  of  the  urethra,  the  constrictor  nrethnc, 
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and  the  deep  traiisverBe  muscle.  The  point  of  the  knife  is  then  pnshed  throagh 
the  nrethra  at  its  membranous  part  into  the  groove  of  the  staff,  above  the 
index-finger,  whicli  protecta  and  prcsaus 
to  the  right  the  rectum  lying  beneath  it 
(Figs.  85S  and  8iU). 

When  the  knife  ie  felt  to  be  well  lodged 
in    the    groove,    its    handle    is  slightly 
depressed,  so  that  the  point  may  be  raised  ; 
at  the  same  time  the  blade  should  be  some- 
what lateralized  so  that  its  side  lies  parallel 
!  to  the  ramus  of  the  ischium.    If  the  edge 
be  turned  too  directly  dorniwards  towards 
the    mesial    line,    the    rectnm    may    be 
Kg.  8oa.-ii.ntftinur<««.,tst.ff,         bounded;  and  if  it  be  directed  too  mnch 
outwards  the  internal  pudic  artery  will  be 
endangered  {Fig,  85d) ;  hence  the  mid  coarse  is  the  proper  one. 

The  Surgeon,  keeping  the  knife  steadily  in  this  position,  and  pressing  the 
point  firmly  against  the  side  of  the  groove  of  the  staff,  which  he  must  never 
for  a  moment  lose,  pushes  it  forwards,  dividing  the  membranous  part  of  the 
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nrethra,  the  anterior  part  of  the  prostate  gland  and  the  sheath  enclosing  it. 
and  a  few  fibres  of  the  levator  ani  (levator  prostatie),  and  thus  makes  an  entry 
into  the  bladder  (Fig.  8^4) ;  he  then  withdraws  the  knife,  keeping  its  back 
against  the  staff,  so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate. 
Through  this,  and  along  the  staff,  he  then  pushes  his  left  index-finger  ontil  it 


MODE   OF   HOLDING    THE   ENIFE. 


9S3 


reaches  tlic  bladder,  when  he  endearours  to  feel  the  calculus  with  its  tip. 

Should  his  finger  be  ithort,  the  perlnceum  deep,  or  the  prostate  enlar<^d,  ho 

may  be  unable  to  reach  the  bladder  in 

this  way  ;  and  must  theu  introduce  a 

blunt    gorget,    as    recommended     by 

Cheseldeu  and  Martiueau,  in  order  to 

dilate  the  aperture  in  the  prostate.     If 

he  use  his  finger  for  this  purpose,  he 

gives  it  a  twist  or  two  after  passing  it 

through  the  prostate,  bo  as  to  enlarge 

the  aperture  through  which  it  is  entered. 

Having  made  sure  that  it  is   in  the 

bladder,  and   having,  if  poesihle,  felt 

the  stone,  he  directs  the  assistaut  to 

withdraw  the  staff  from  the  urethra. 

Here  let  us  pause,  and  examine  the 
principal  points  iu  these  the  first  and 
second  stages  of  the  operation.  It  nill 
he  obaen'ed  that,  iu  accordance  with 
the  best  authorities  upon  this  subject, 

and  with  my  oini  experience,  1  have  Rg.  B».-Art<.ri«ofp«iB»u»««iD«i.Fta.iL 
recommended  the  external  incision  to 

Ihj  free,  the  rectum  lo  be  protected  hy  the  left  indez-finger,  the  knife  to  be 
somewhat  latcralized  during  and  after  the  opening  of  the  urethm,  and  the  deep 
incision  to  be  limited. 

1.  The  FtwitioB  of  tli*  Kiiif«  must  be  carefully  attended  to,  especially 


-FDdtiao  of  Ibnd  u 


during  the  deep  or  second  incision.  At  this  stage  of  the  operation  the  edge 
should  be  iateralized;  that  is,  directed  al>out  midway  between  the  horizontal 
and  perpendicular  positions,  so  that 
the  surface  of  the  blade  lies  nearly 
parallel  to  the  ramus  of  the  iachinni. 
The  manner  of  holding  the  knife  has 
been  mnch  discussed,  and  necessarily 
and  naturally  varies  with  different 
Sorgeims.  I  believe  it  signifies 
little  how  the  handle  of  the  instru- 
ment is  held  l>Gtwocn  the  Surgeon's 
fingen,  provided  the  edge  be  nerer  turned   upwards,  but  be  always  kept 
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well  lateralized,  with  the  point  steadily  pressed  into  the  groove  of  the 
staff. 

If  a  Surgeon  know  what  he  is  ahont,  he  may  safely  hold  his  knife 
as  best  suits  his  o>\7i  convenience.  In  the  first  incision,  most  operatora,  I 
believe,  hold  the  knife  under  the  hand,  as  represented  in  Fig.  856  ;  a  position 
which  that  excellent  lithotomist  and  accomplished  Surgeon,  Fergusson,  pre- 
served throughout  the  operation.  Listen^  in  the  early  part  of  his  career, 
appears  to  have  held  the  knife,  in  the  second  stage  of  the  operation,  above  the 
hand ;  and  in  all  the  representations,  published  as  well  as  unpublished,  that 
he  has  left  of  his  operation,  he  has  depicted  the  knife  and  hands  in  the 
position  shown  in  Fig.  857  ;  which,  in  the  last  edition  of  his  Practical  Surgery, 
he  describes  as  a  correct  sketch  of  ^*  the  position  of  the  hands  and  knife  **  at  the 
commencement  of  the  second  stage  of  the  operation.  There  can  be  no  donbt, 
however,  as  Fergusson  has  pointed  out,  that  in  actual  practice,  at  least  after 
his  first  few  years  as  an  ojierator,  he  held  the  knife  under  the  hand,  with  the 
index-finger  upon  the  side  or  the  back  of  the  blade. 

For  my  own  part,  I  believe  that  every  Surgeon  will  hold  the  knife  in  the 
way  which  he  finds  most  convenient,  and,  as  it  were,  natural  to  him.    If  any 
rules  can  be  laid  down  on  this  point,  I  should  say  that,  in  operating  on  a  child, 
or  on  an  adult  with  a  shallow  perinseum,  the  knife  is  most  conveniently  held 
as  represented  in  Fig.  856.    But  if  the  patient  be  fiat,  and  the  perinsnm 
deep,  then  I  think  that  it  is  a  question  whether  greater  steadiness  may  noc 
sometimes  l)e  secured  by  holding  the  knife  somewhat  in  the  manner  of  a 
gorget,   with  the  index-finger  perhaps  a  little  more  upon  the  side  of  the 
handle  (Figs.  858  and  854)  ;  in  this  way  the  point  is  firmly  pressed  into  the 
groove  of  the  staff,  out  of  which  it  cannot  slip,  as  it  is  secured  and  supported 
by  the  index-finger  being  somewhat  under  it.     The  section  of  the  prostate  is 
thus  made  by  a  steady  push  or  thrust  of  the  knife  forwards,  and  not  by  any 
cutting  movement  downwards.    No  danger  can  result  in  the  deep  incision 
from  pushing  the  point  of  the  knife  up  into  the  groove  of  the  staff ;  but  there 
is  great  danger  of  missing  the  bladder,  and  entering  the  recto-vesical  space, 
if  it  be  at  all  depressed  and  the  handle  raised,  though  this  cannot  always  be 
avoided  if  the  stafP  be  pushed  deeply  into  the  bladder.    It  may  happen  that 
the  knife  will  not  run  readily  along  the  groove,  if  its  blade  form  too  small  an 
angle  with  the  part  of  the  staff  with  which  it  is  in  contact.    The  hand  must 
then  be  slightly  raised  and  depressed  again  as  the  knife  glides  along  the  car^  c 
of  the  staff  into  the  bladder,  so  that  the  point  may  be  kept  well  in  the  groove ; 
and  all  risk  of  slipping  out  avoided. 

2.  The  Zncudon  into  the  Prostate  must  be  at  least  of  sufficient  sixe  U^ 
admit  the  tip  of  the  fore-finger  readily.  The  extent  to  which  it  should  l>e 
carried  has  been  the  subject  of  much  discussion,  and  of  wide  diversity  of 
opinion  ;  John  Bell  advising  that  the  incision  should  reach  backwards  U* 
the  bladder,  and  Scarpa,  that  it  should  not  exceed  five  lines  in  adults  and  two 
in  children.  The  danger,  however,  it  must  be  borne  in  mind,  does  not  oonsis 
in  the  section  of  the  prostate  itself — which  is  in  reality  a  structure  of  but  little 
importance — but  in  cutting  l)eyond  it  to  such  an  extent  as  to  open  up  tiie  hn>se 
areolar  tissue  siurounding  the  bladder,  which  would  expose  the  patient  to  the 
danger  of  urinary  extravasation  and  diffuse  inflammation. 

It  was  formerly  supposed  by  some  Surgeons  that  a  stone  of  moderate  si« 
could  be  extracted  through  the  prostate  without  teai-ing  the  fibrous  capsuk  of 
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the  gland  derived  from  the  recto-vesical  fascia,  which  was  asserted  to  remain 
uninjured,  and  to  prevent  infiltratiun  of  urine  intu  the  Borrounding  {tarts. 
Rxpcriment  on  the  dead  body,  and  the  puEt-mortem  examination  of  thoee  who 
died  after  lithotomy,  clearly  demonstrated  the  fallacy  of  these  \iew8.    No 
stone  of  one  ineh  in  diameter  can  be  removod  thron^h  a  healthy  prostate 
without  dividing  the  gland  and  its  capsule  for  a  considenkhle  pait  of  their 
length,  and  if  the  calculus  be  of  considerable  size,  the  rent  will  be  fonnd  to 
extend  backwards  in  the  floor  of  the  bladder,  some  way  towards  the  left 
nrcter.     The  danger  of  urinary  infiltration  is  not  in  the  external  parts  of  the 
wound,  but    in    the    loose   subperitoneal    tissue ;    and  that    distinguished 
anatomist,   Ellis,  tAught  many  years  ago  that  the  separation  between  the 
cavity  of  the  pelvis  and  the  external  \ya.rtB  in  which  a  lithotomy  wound  can  bo 
safely  made  is  not  the  sheath  of  the  prostate  but  the  lateral  and  anterior  tme 
ligaments  of  the  bladder,  or  in  other  words,  the  recto-vesical  fascia.     Uoncc  the 
incision  may  be  safely  carried  through  the  whole  length  of  the  lower  and  outer 
side  of  the  prostate  up  to  the 
vciy    neck    of    the    bladder, 
provided     it     do     not    pass 
beyond    the     attachment    of 
the   lateral  ligament    of    the 
bladder,  and  so  open  up  the 
loose     subperitoneal      tiesne 
around  this  viscus. 

There  are,  howe\'er,  other 
dangers  beside  extravasation 
of  urine  that  may  arise  from 
too  free  use  of  the  knife  in 
the  deeper  jiarts  of  the  wound, 
espwially  ha;morrhagc  from 
the  venous  plexus  surroanding 

the  prostate  and  wound  of  the  fih-  «».   in^H-iun  \u  Tiatimu. 

rectum.     For  these  reasons  I 

prefer  to  incise  tlie  pitistate  to  a  moderate  extent,  enlarging  the  aperture  by 
stretching  with  the  fore-finger. 

In  the  section  of  the  pruNiate,  then,  two  points  have  specially  to  be  attended 
to ;  one  is,  that  the  knife  in  entering  t»c  not  poshed  fontards  at  too  great  an 
angle  with  the  staff,  so  as  to  cut  widely  ;  and  the  other  is,  that  in  its  with- 
drawal the  blade  be  kept  steadily  in  contAct  with  the  staff.  Indeed,  1  believe 
that  there  is  more  danger  of  doing  mischief  in  the  withdrawal  than  in  the 
entry  of  the  knife  ;  for,  if  it  leave  the  staff  for  a  moment,  all  guide  is  lost,  and 
the  edge  may  sweep  downwards  throuffh  the  base  of  the  prostate  and  the  neck 
of  the  bladder.  .\s  the  knife  is  withdrawn,  tiie  k-ft  index-finger  is  pushed 
forwards  into  the  aperture  in  the  prostate,  which  is  then  dilated  by  its  pressure 
to  a  sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slijiiKKl  in 
as  the  finger  is  withdrawn,  and  for  the  extraction  of  the  stone.  This  jiart 
of  the  o[>eration  may  very  convenieutly  !«  performed,  as  was  usually  done  by 
Liston,  at  the  moment  when  the  Surgeon  is  stooping  down,  engaged  in 
selecting  his  forcejis.  The  dilatation  of  the  prostate  is  readily  effected  ;  for 
this  stmcture,  thongh  dense,  is  friable,  and  breaks  down  easily  under  somewhat 
forcible  pressure  by  the  linger.     In  this  way,  by  a  mere  notching  of  the 
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prostate, — by  a  moderate  section  of  its  apex,  followed  bj  simple  dilatation  with 
the  finger, — safficient  space  will  be  obtained  for  the  extraction  of  all  moderate- 
sized  calculi,  without  the  employment  of  any  violence,  or  the  infliction  of  any 
bruising  upon  the  tissues. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  probably  prove  fatal  to  the  patient. 
This  obstacle  consists  of  a  firm  resisting  tissue,  which  has  been  described  by 
Tyrrell  as  "  an  elastic  ring,"  surrounding  the  neck  of  the  bladder ;  by  Liston 
as  '^  a  fibrous  or  ligamentous  band  surrounding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibres  of  the  organ  are  insei*ted."  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences will  ensue  ;  but  if  it  be  divided,  the  other  tissues,  as  Liston  obsen-ea, 
will  yield  to  an  inconceivable  extent,  without  injury  to  the  recto-vesical  fascia. 
The  division  of  this  ring  must  be  practised  only  to  a  very  limited  extent.  I 
believe  that  it  is  always  effected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufficient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I  have,  generally,  used  the  term  '^  dilatation ; "  and  I  believe  that,  by  a  simple 
process  of  dilatation  or  expansion  of  these  parts,  and  without  any  violence 
whatever,  small  calculi  under  an  inch  in  diameter  may  be  extracted.  In  fact, 
for  the  removal  of  such  stones,  no  force  whatever  is  required,  either  in  opening 
up  the  prostate  or  in  withdrawing  the  calculus.  But,  in  removing  stones  ot 
greater  magnitude  than  this,  I  believe  that  the  process  of  expansion  of  the 
prostate  and  neck  of  the  bladder,  whether  effected  by  the  finger,  by  a  blunt 
gorget,  or  by  the  opening  up  of  the  blades  of  the  forceps,  is  a  process  of  lace- 
ration rather  than  of  dilatation,  as  I  have  frequently  had  occasion  to  observe 
in  experiments  on  this  point  made  on  the  dead  subject.  If  this  lacenUion  be. 
however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend  through 
the  lateral  ligament  of  the  bladder,  and  into  the  subperitoneal  tissue,  no  harm 
results.  It  is  difficult,  with  ordinary  force,  to  lacerate  the  dense  ligament* 
This  structure,  therefore,  remains  as  a  firm  unbroken  barrier  between  the 
pelvic  areolar  tissue  and  the  external  wound,  preventing  the  poasibilitj 
of  the  infiltration  of  urine  into  the  internal  subperitoneal  areolar  tissue,  and 
lessening  materially  the  chance  of  diffuse  inflammation.  But  if,  in  the  with- 
drawal of  the  stone,  or  by  an  undue  expansion  of  the  blades  of  the  foroepa. 
the  Surgeon  feel  a  sudden  giving  way  of  a  tense  annular  structure,  he  may  be 
sure  that  the  lateral  ligament  has  been  toni,  and  fatal  mischief  will  probably 
ensue. 

Sxtracidoa  of  tho  Stone. — ^A  forceps  of  sufficient  length,  of  a  sixe 
proportioned  to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  water,  must  be  slid  along  the  index-finger,  which  is  kept  in  the  wound, 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat  down  so  aa 
to  meet  the  instrument.  In  this  way,  also,  the  stone  may  often  be  fixed  by  the 
point  of  the  finger,  and  its  position  thus  accurately  determined.  The  forceps 
having  been  introduced  closed,  the  finger  is  withdrawn,  when  a  gush  of  urine 
will  usually  take  place  through  the  wound,  if  that  fluid  have  not  already 
escaped  at  the  time  when  the  incision  is  made  through  the  prostate.  By  this 
gush  the  calculus  may,  as  Fergusson  observes,  sometimes  be  carried  into  the 
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^asp  of  the  instmment ;  moBt  commonly,  however,  the  stone  lequires  to  be 
felt  for  with  the  closed  forceps.  When  its  position  has  been  ascertained,  asually 
at  the  inferior  fandos,  the  blades  of  the  instrument  are  opened ;  and,  by 
pushing  one  against  the  wall  of  the  bladder,  and  giving  it  a  slight  shake,  the 
oalculus  generally  drops  between  them ;  though  occasionally  it  is  somewhat 
troublesome  to  seize,  and  this,  indeed,  often  constitutes  the  most  tedious  and 
annoying  part  of  the  operation.     Fergusson  advised  holding  the  forceps 


Fig.  860.— Direction  of  Forceps  in  Extraction  of  Stone. 


transversely,  opening  them  as  widely  as  possible,  then  ginng  a  quarter  turn  so 
as  to  make  the  lower  blade  scoop  along  the  floor  of  the  bladder,  when  on 
closing  the  forceps  the  stone  will  usually  be  caught.  The  blades,  having  the 
st^)ne  in  their  grasp,  are  then  closed,  and  the  stone  is  drawn  downwards 
through  the  wound.  If  it  be  small,  it  may  be  extracted  at  once  without  any 
difficulty  ;  if  it  be  of  moderate  size,  the  finger  should  be  introduced  along  the 
blades,  in  order  to  feel  whether  it  is  in  a  proper  position  for  extraction.  If  its 
long  axis  lie  across  the  wound,  this  must 
l>e  changed  ;  and  it  must  then  be  with- 
drawn by  a  kind  of  to-and-fro  movement 
in  the  direction  of  the  axis  of  the  pelvis 
(Fig.  8G0).  Should  the  stone  unfortu- 
nately be  broken,  or  should  there  be 
several  small  calculi,  the  fragments  or 
the  small  calculi  may  generally  be  best 

removed  by  means  of  the  scoop  (Fig.  «G1).  In  the  event  of  fracture 
occurring,  it  will  be  necessary  to  wash  out  the  bladder  freely  and  repeatedly 
with  tepid  water,  injected  by  means  of  a  brass  syringe  through  a  tube  intro- 
duced by  the  wound. 

If  the  perina^um  be  very  deep,  and  the  prostate  enlarged,  it  may  happen 
that  the  neck  of  the  bladder  is  so  far  removed  from  the  surface  that  the  finger 
cannot  reacli  its  interior.  In  these  circumstances,  the  Surgeon  must  be  careful 
in  paFsing  the  forceps,  that  the  instrument  do  not  slip  to  the  side  of  the  inci- 
sion, the  guide  and  support  of  the  index-finger  Iwing  lost.  In  two  or  three 
cases  of  this  kind  that  have  occurred  to  me,  in  which,  owing  to  the  anatomical 
reasons  above  stated,  I  could  not  reach  the  bladder  with  the  tip  of  my  fore- 


Fig.  861.— Position  of  Fing«r  and  Scoop  In 
Extracting  Stone. 
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finger,  I  have  directed  the  assistant  who  held  the  staff  not  to  withdraw  it,  bat, 
using  it  as  a  guide,  have  slipped  the  forceps  along  its  groove  and  over  its  con- 
cavity, in  this  way  making  it  enter  the  bladder  with  the  greatest  ease  and  cer- 
tainty.   This  manoeuvre  I  would  strongly  recommend  in  the  cases  alluded  to. 

It  is  of  the  first  importance  to  extract  the  stone  whole  without  breaking  it^ 
or  even  chipping  fragments  from  it  with  the  blades  of  the  forceps.  Xo  effort 
consistent  with  the  safety  of  the  patient  should  be  spared  in  obtaining  this 
desirable  result ;  not  for  the  sake  of  any  vain  display  of  manual  skill,  but  from 
a  regard  to  the  well-being  of  the  patient.  If  the  stone  become  broken  by  the 
attempt  at  extraction,  what  happens  ?  The  Surgeon  is  obliged  to  introduce 
repeatedly  the  forceps  and  the  scoop  in  liis  attempts  to  clear  the  bladder  ;  the 
mucous  membrane  of  which,  falling  upon  and  enveloping  the  fragments,  is 
liable  to  be  pricked,  bruised,  and  excoriated  in  the  endeavour  to  seize  them. 
The  bladder  requires  to  be  frequently  washed  out  with  copious  injections  of 
tepid  water,  and  the  operation  thus  becomes  greatly  and  dangerously  prolonged. 
Even  after  much  time  and  labour  have  been  spent  in  these  efforts,  fragments 
are  apt  to  be  left  behind  which  may  occasion  great  present  irritation,  and«  if 
retained,  will  form  the  nuclei  of  future  calculi. 

In  children,  and  indeed  in  most  cases  in  which  the  perinasum  is  not  very 
deep,  so  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and 
hooked  for\^'ards,  the  scoop  is  a  most  convenient  instrument  for  its  extraction ; 
and  in  these  cases  I  have  often  employed  it  in  preference  to  the  forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  fiicets,  and 
the  finger  must  be  passed  into  the  bladder  and  its  ca\ity  explored  while  firm 
pressure  is  made  above  the  pubes.  In  this  way  the  whole  interior  of  the 
bladder  is  easily  explored  except  in  those  cases  in  which  the  perinaenm  is 
unusually  deep.  The  interior  of  the  bladder  may  be  further  explored  by  means 
of  a  searcher ;  and  if  other  stones  be  found,  they  must  be  dealt  with  in  the 
same  way  as  the  first. 

If  the  urine  has  been  foul  before  the  operation,  it  is  well  to  sponge  the 
sur&ce  of  the  wound  over  with  cliloride  of  zinc  (gr.  40  to  5j.),  and  to  insert 
a  little  iodoform. 

The  gum-elastic  tube  may  then  be  introduced,  and  secured  with  tapes  to  a 
band  round  the  patient's  abdomen.  This  tube  must  be  kept  free  from  coagnla 
by  the  introduction  into  it,  from  time  to  time,  of  the  feather  of  a  pen.  The 
tube  is  of  great  service  in  preventing  the  wound  fix)m  becoming  blocked  up 
by  coagula,  by  which  the  free  escape  of  the  urine  would  be  interfered  with.  Bj 
means  of  this  tube  a  ready  outlet  is  given  to  the  urine,  the  chance  of  infiltra- 
tion is  lessened,  and  if  there  be  haemorrhage  the  wound  may  readily  be  plugged 
round  it. 

Ijitliotoma  for  Iiateral  Lithotomy. — Surgeons  have,  at  various  time$, 
expended  much  ingenuity  on  the  construction  of  instruments  calculated  to 
facilitate  the  operation  of  lithotomy,  and  to  enable  the  operator  to  make  his 
incision  with  absolute  precision.  Most  Surgeons  prefer  to  rely  on  their  own 
skill  to  accomplish  this,  and  mechanical  contrivances  have  very  generally  and 
perha])6  somewhat  unjustly  been  discarded.  Of  all  the  instruments  of  the  kind 
referred  to,  that  which  is  the  invention  of  N.  R.  Smith,  of  Baltimore,  is  the 
most  ingenious  and  practically  useful. 

The  instrument  consists  of  a  staff  with  appliances,  and  a  peculiarly  shaped 
bent  cntting  gorget.     It  was  first  described  and  figured  by  Smith  in  1831. 
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It  has  andergonc  many  modifications  at  the  hands  of  its  inventor,  and  is 
now  given  to  the  profession  with  all  its  improvements,  as  seen  in  Figs.  802  and 
868. 

The  staff  consists  of  three  parts.     1.  A  rectangular  tubular  staff,  with  a 
wide  slit  making  a  quarter  turn,  so  as  to  fit  it  for  lateral  lithotomy.  2.  Attached 
to  the  staff  by  a  hinge  close  under  the  handle,  is  an  "arm-piece,"  or  "con- 
ductor.''   This  ends  in  a  knife-blade,  set 
at  right  angles  to  the  shaft  and  deeply 
grooved  at  its  under  part.    8.  An  "  indi- 
cator "  consists  of  a  slender  rod  traversing 
the  handle  of  the  staff  and  terminating 
in  a  cup  sliding  in  the  tubular  staff. 

The  mode  of  action  of  the  instrument 
is  as  follows.  The  conductor  being  drawn 
back  on  its  liinge,  the  rectangular  staff  is 
passed  in  the  usual  way  into  the  bladder, 
the  angle  being  brought  just  in  front  of 
the  prostate  and  resting  on  the  mem- 
branous part  of  the  urethra.  When  the 
8iu*geon  has  satisfied  himself  that  the 
staff  is  in  proper  position,  he  draws  down 
the  conductor,  and,  pressing  upon  it, 
pushes  its  terminal  knife  tlux)ugh  the 
tissues  of  the  perinseum  until  it  enters  the 
slit  in  the  staff.  The  groove  in  the 
"  conductor  '*  outside  the  perinseum  is  now 
continuous  with  that  in  the  staff  which  is 
in  the  urethra.  The  "indicator"  is  now 
drawn  up  so  that  its  cup  lies  immediately 
under  the  groove  of  the  "conductor." 
The  superficial  incision  having  been  made 
in  the  usual  way,  the  urethra  is  opened 
on  the  groove  in  the  "  conductor  ; "  the 
l)eak  of  the  knife  is  then  engaged  in  the 

cup  of  the  "indicator,"  and  as  the  knife  advances  the  rod  of  the  indicator 
descends,  but  ceases  to  move  if  the  blade  depart  from  the  proper  route  by 
slipping  out  of  the  slit  in  the  staff  and  stops  when  the  end  of  the  gr(K)ve  is 
reached.  The  knife,  or  gorget  (Fig.  863),  ends  in  a  blunt  beak,  and  the 
handle  is  set  at  an  angle  to  the  blade,  so  as  to  enable  the  Surgeon  to  watch 
more  accurately  its  attitude  and  position. 

Profess'jr  Johnson,  of  Baltimore,  has  used  this  instrument  many  times,  and 
speaks  highly  of  its  utility. 

AftaNtreatment  of  Lithotomy. — After  the  operation,  the  patient  must 
be  removed  to  a  bed,  which  should  be  pro|)erly  arranged  by  lia\ing  a  large 
square  of  Macintosh  cloth  put  across  it.  On  this  a  folded  sheet  should  be  laid, 
which  must  be  rolled  up  on  the  further  side,  so  that,  as  it  becomes  wetted  by  the 
escape  of  urine,  it  may  l)e  drawn  across  from  under  the  patient.  This  must  be 
ohanged  frequently  in  order  to  keep  him  clean  and  dry.  A  full  dose  of  tincture 
of  opium  in  barley-water  should  then  be  given  ;  a  warm  flannel  laid  across 
the  abdomen  ;  plenty  of  barley-  or  gum-water  allowed  for  drink,  and  nothing 
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but  rice-milk  or  light  pudding  for  diet  during  the  first  three  or  four  dajs. 
After  this  some  broth  may  be  allowed,  and  the  quality  of  the  food  gradually 
improved.  Occasionally,  however,  it  may  be  necessary  to  depart  from 
this  routine  system  of  dieting  the  patient  after  lithotomy ;  and  I  have, 
with  great  advantage,  allowed  wine,  and  even  brandy,  a  day  or  two  after 
the  operation. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  may  be  removed,  the 
sides  of  the  incision  by  that  time  having  become  glazed  over,  and  little  dango* 
of  infiltration  existing.  The  patient,  who  up  to  this  time  has  been  lying  on 
his  back,  should  then  be  directed  to  change  his  posture,  first  to  one  side  and 
then  to  the  other.  The  buttocks  and  hips  should  be  well  oiled  or  smeared  with 
vaseline,  so  as  to  prevent  the  irritating  effects  of  the  urinary  drainage.  The 
urine  continues  to  flow  entu'ely  through  the  wound  for  the  first  four  or  five 
days.  About  this  time  it  frequently  suddenly  ceases  to  do  so,  escaping  by  the 
lu^ethra.  This  is  owing  to  the  prostate  becoming  turgid  from  inflammatory 
swelling,  and  thus  blocking  up  the  aperture  in  it ;  but  as  this  swelling  goes 
down,  in  the  course  of  a  day  or  two,  the  urine  usually  escapes  by  the  wound 
again,  and  continues  to  do  so  in  gradually  decreasing  quantities  until  the 
aperture  is  finally  closed,  which  happens  usually  at  about  the  end  of  fourteen 
or  eighteen  days  ;  though  in  patients  who  have  suffered  from  phosphatic  cal- 
culus it  sometimes  takes  a  longer  period,  owing  to  the  broken  state  of  the 
general  health.  Should  the  wound  fall  into  a  sloughy  state,  the  patient  mnst 
be  put  on  a  very  generous  diet,  even  a  free  allowance  of  stimulants  :  and  the 
tincture  of  benzoin  may  be  daily  applied.  When  slow  in  healing,  it  may  be 
stimulated  with  nitrate  of  silver  applied  to  the  bottom ;  and,  should  a  fistulous 
aperture  be  left,  that  may  be  touched  with  the  electric  cautery.  After  the 
operation,  appropriate  constitutional  treatment  should  be  continued  for  some 
time  in  order  to  prevent  a  recurrence  of  the  disease. 

Lateral  Zdthotomy  in  Boys  under  the  age  of  puberty  is,  perhaps, 
the  most  successful  of  all  the  great  operations  in  Surgery.  It  is  performed 
much  in  the  same  way  as  in  the  male  adult ;  there  are,  however,  some  points 
of  modification  or  of  difference  in  the  operation  when  practised  on  young 
subjects.  The  following  are  worthy  of  note,  and  should  be  remembered  by  the 
Surgeon  in  proceeding  to  operate  on  children. 

1.  The  urethra  in  boys  will  commonly  be  found  larger  than  would 
perhaps  at  first  be  expected  from  their  age,  readily  admitting  a  Xo.  8  or  9 
staff. 

2.  The  perinaeum  is  usually  proportionately  more  vascular  in  boys,  in 
consequence  of  the  straining  produced  by  the  irritation  of  the  calculus. 

8.  There  is  often  frem  the  same  cause  a  tendency  to  prolapsus  of  the 
rectum. 

4.  As  the  prostate  is  a  rudimentary  organ  in  the  boy,  the  deep  incision 
necessarily  passes  beyond  its  limits  into  the  neck  of  the  bladder. 

5.  In  boys  the  tissues  are  more  yielding,  and  more  readily  laeerable  nnder 
the  finger. 

6.  The  most  important  point,  however,  is,  that  in  the  boy  the  bladder  lies 
high,  being  rather  in  the  abdomen  than  in  the  pelvis ;  hence,  it  is  of  import- 
ance to  raise  the  point  of  the  knife  somewhat  more  than  in  the  adult  in  twailrjug 
the  deep  incision,  and  to  be  careful  that  it  do  not  slip  into  the  tissues  between 
the  rectum  and  the  bladder,  which  may  happen  unless  this  precaution  be  taken. 
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I  haye  known  this  to  occur  in  several  instances  to  Hospital  Surgeons  of  skill 
and  experience,  the  forceps  being  passed  into  this  space  under  the  supposition 
of  its  being  the  bladder ;  and  in  every  case  the  patient  died  unrelieved.  This 
accident  is  the  more  likely  to  happen,  because  in  boys  the  parts  are  veiy 
yielding,  and  readily  admit  of  being  pushed  before  the  knife  or  finger ;  and  the 
finger  may  thus  pass  between  the  neck  of  the  bladder  and  the  pnbes,  or  into 
the  loose  areolar  tissue  between  the  rectum  and  the  bladder.  The  urethra 
being  opened,  urine  escapes  ;  and  the  Surgeon  introduces  his  finger  into  a  dis- 
tinct cavity,  which  he  believes  to  be  the  interior  of  the  bladder,  but  which  is 
liot  so,  but  the  recto-vesical  space.  The  liability  to  the  occurrence  of  this  dis- 
tressing and  fatal  accident  is  materially  lessened  by  injecting  the  bladder  fully 
with  tepid  water,  by  which  it  is  steadied  and  brought  lower  down.  But  in 
young  boys  lithotomy  is  from  this  cause  always  an  anxious  operation.  It 
falls  to  the  lot  of  but  few  Surgeons  of  experience  in  lithotomy  to  pass  through 
an  active  professional  life  without  meeting  with  difficulty  and  anxiety  in 
operating  on  boys  ;  and  when  such  an  untoward  accident  occurs,  those  will 
be  the  most  charitable  in  their  judgment  of  others,  who  have  themselves  had 
the  most  experience  in  the  operation,  and  have  had  most  frequently  to  en- 
connter  its  intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  mentioned 
as  likely  to  occur  in  the  lateral  lithotomy  of  boys,  the  following  points  should 
be  attended  to. 

1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid 
water. 

2.  The  knife  should  not  be  too  narrow,  as  it  has  to  make  an  opening  of 
sufficient  size  to  admit  the  forefinger  of  the  operator  in  the  child  as  in  the 
adult.  Its  point,  when  it  has  entered  the  groove  of  the  staff,  should  be  kept 
very  firmly  pressed  against  its  side,  and  carried  somewhat  upwards  instead  of 
straight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Surgeon  proceeds  to  pass  his  finger 
into  the  bladder,  he  will  find  the  following  manceuvre  to  facihtate  this  step  of 
the  operation  very  greatly,  and  lessen  materially  the  danger  of  pushing  the 
neck  of  the  bladder  before  him.  Placing  the  nail  of  the  left  index  in  the  groove 
of  the  staff,  he  should  not  carry  it  along  the  convexity  of  this  instrument,  but, 
(sliding  it  over  to  the  concave  side,  gently  but  steadily  work  bis  way  along  this 
into  the  bladder.  In  doing  so,  he  passes  the  finger  between  the  roof  of  the 
urethra,  which  is  a  fixed  part  of  the  canal,  and  the  staff,  instead  of  between  this 
and  the  floor  of  the  urethra,  which  is  mobile  and  yielding.  There  is  the 
additional  advantage  that,  by  pressing  down  the  staff  as  the  finger  goes  above 
it,  the  urethra  and  neck  of  the  bladder  are  somewhat  dilated. 

C.   Heath  recommends  the  following  plan,  which  will  be  found  moat 
efficient ;  as  soon  as  the  knife  is  withdrawn  he  inserts  a  strong  director  with 
a  handle  like  that  of  a  staff  set  at  a  convenient  angle.     This  is  passed  alonj^ 
I  lie  groove  of  the  staff  like  the  conductor  in  median  lithotomy.    The  staff  ui 
then  withdrawn  and  the  finger  passed  above  the  director,  which  is  at  the  tatoc 
t  i  me  pressed  downwards. 

4.  80  soon  as  the  finger  enters  the  bladder  and  the  staff  is  ^\^*\*™wn,  t\^ 
^•alculos  should  be  fixed  with  its  point  against  the  floor  of  the  bladder,  ^\j^ 
i  t  may  then  be  seized  easily  by  the  forceps. 

Difficulties  during  Lithotomy.— The  difficulties  before  and  ^nriu^  the 
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operation  are  three-fold ;  l,m  Finding  the  Stone;  2,  in  Entering  the  Bladder; 
and  8,  in  Seising  and  Extracting  the  Calculiu. 

1.  DUBcnl^  In  Finding  ths  Stone,  either  by  the  staff  or  the  Booud,  mar 
exJBt  before  commencing  the  operation ;  and  sometimes  it  is  impossible  to  find 
the  stone,  although  ita  presence  may  have  been  distinctly  and  inconteatably 
asccrtained  a  few  days  preTionsly.  In  these  cironmBtances,  the  Sorgeon  mnt 
on  no  aoconnt  be  tempted  to  proceed  with  the  operation ;  bat,  after  a  caiefollj 
condncted  exploration  has  &iled  to  elicit  the  actual  preaenoe  of  the  tt(»e,  all 
further  proceedings  moat  be  deferred  to  another  opportunity.  The  stone  may 
escape  detection  in  three  ways,  1.  It  may  have  been  passed  by  the  niethra, 
between  the  first  examination  and  the  time  fixed  for  the  operation.  A  sinaU 
calculus,  especiaUy  if  elongated  and  spindle-shaped,  may  give  a  very  distinct 
click  against  the  sonnd,  and  yet  be  not  too  large  to  pass  through  the  orethim. 
2.  The  stone  may  have  become  encysted.  3.  It  may  have  become  enrelt^ed 
in  folds  of  the  mucous  membrane  of  the  collapsed  bladder,  and  so  may  eecapi- 
contact  with  the  sonnd.  All  these  events,  except  the  presence  of  an  encysted 
calculus,  are  more  likely  to  happen  in  children  than  in  the  adolt,  and  it  it  iii 
them  that,  for  want  of  attention  to  these  precautions,  the  unfortunate  accident 
of  cutting  into  the  bladder  and  finding  no  stone  has  most  frequently  occurred. 

2.  Bificiiltj-  in  Entsxlnff  tlM  Bladder. — This  is  rarely  eiperienced  in 
adults.  It  may,  hoHever,  arise  in  consequence  of  the  Snrgeon  negleoting  to 
keep  tlie  point  of  the  knife  well  lodged  in  the  groove  of  the  staff,  and  thus 
lettiug  it  slip  between  the  rectum  and  the  bladder ;  the  tissue  of  which,  being 
broken  up,  leaves  a  kind  of  cavity  that  he  mistakes  for  the  interior  of  tfat- 

bladder.  If  the  perinseum  be  very  deep  and 
the  pnxAate  enlarged,  he  may  also  cxpaiencv 
some  difficulty  in  reaching  the  bladder ;  but 
he  can  scarcely  &il  to  do  so  if  he  pnsh  th«- 
knife  well  on  in  the  groove  of  the  staff,  and 
dilate  the  incision  in  the  prostate  with  a 
blunt  gorget,  if  his  finger  fail  to  reach  the 
cavity  beyond  IL 

Perhaps  the  most  serious  obstacle  to  cato*- 

ing  the  bladder  consists  in  tlic  presenoe  of 

large  tnmours  in  the  proetate.    The  com- 

hioation  of  a  deep  perineum,  an  enlarged 

_  prostate,  and  a  tumour,  certainly  cMutitntas 

Fla.  8*4.— Tumour  of  Piwtato.  nilunl        "^  ,         .  ■  ,1  *      1.  .      1  t        . 

■Ue  nmond  itmiiiB  uthokim;  rwini  a  lormioable  senet  of  obstacles.  In  thcH^ 
s  ni«a  i|*i  •«■  cases,  the  finger  when  slipped  along  the  ttafl* 

does  not  enter  the  bladder,  hot  become: 
involved  in  the  smooth  and  irregular  sinuosities  that  wind  between  the 
jvoetatic  tumours  (Fig.  8G4).  In  such  cases  it  is  well  to  )»sctiae  tbi- 
manteuvre  that  has  already  been  described  ;  vis.,  of  using  the  staff  as  a  gtudi- 
into  the  bladder,  slipping  the  forceps  along  the  side  and  concavity  of  this 
instrument  before  it  is  withdrawn. 

In  hoys,  great  and  sometimes  insuperable  difficulty  has  been  ezperienoed 
in  reaching  the  bUdder,  This  difficulty  arises  in  consequence  of  the  small 
aisc  of  the  urethra,  the  mobility  of  the  bladder,  and  the  ready  laoetabitity 
of  the  tissues.  If,  after  the  groove  in  the  staff  has  been  expoeed,  oare  be  not 
taken  to  insinuate,  as  it  were,  the  nail  into  the  opening  in  the  nrethim  tbiu 
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made,  the  membranous  portioa  maj  be  torn  across  ;  and  the  neck  of  the 
bladder,  receding  before  the  finger,  may  easily  be  poshed  away  from  the  sur- 
face, so  that  the  Surgeon  may  fail  in  reaching  the  cavity  of  the  organ.  When 
the  road  is  once  lost  in  this  way,  there  is  the  very  greatest  difficulty  in  finding; 
it  again.  The  course  that  should  be  pursued  Ib,  I  think,  as  follows.  If  the 
staff  have  not  been  withdrawn,  the  Surgeon  must  again  place  the  knife  in  its 
groove,  and  carefully  push  it  on  towards  the  neck  of  the  bladder,  notching  that 
structure  and  passing  the  finger  cautiously  along  the  groove,  and  hooking  down 
the  parts  with  his  nail  until  he  reach  the  inside  of  the  bladder.  Should  the 
staff  have  been  withdrawn,  the  Surgeon  must  endeavour  to  pass  it  again  ;  if 
he  succeed  in  this,  he  may  act  as  just  stated ;  but  if  he  cannot  succeed  in 
introducing  the  staff  fairly  into  the  bladder,  he  must  on  no  acc&unt  whatever 
endeavour  to  open  that  viscus,  or  continue  his  attempts  at  the  extraction  of  the 
calculus,  but  must  at  once  abandon  the  operation  until  the  parts  have  healed, 
when  he  can  repeat  it.  The  great  danger  in  these  cases  arises  from  the 
Surgeon  losing  his  presence  of  mind,  and  endeavouring  to  enter  the  bladder 
without  a  guide — a  procedure  which  must  be  nnsucoessful,  and  can  end  only 
in  the  destiniction  of  the  patient. 

In  adults,  the  difficulty  is  to  get  out  the  stone  ;  in  children,  to  get  into  the 
bladder. 

3.  Biflonlty  in  BaisiBg  and  Sztraoting  the  Stona  is  far  more  fre- 
quently met  with  than  in  reaching  the  bladder.  This  may  be  owing  to  u 
variety  of  causes.  It  is  likely  to  happen  in  all  those  cases  in  which,  either 
from  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from  the  peculiar 
position  of  the  calculus,  the  stone  cannot  be  felt  with  the  finger  after  the 
incisions  have  been  made  into  the  neck  of  the  bladder. 

Difficulty  from  the  FosiHon  of  the  Stons. — ^The  calculus  may  be  lodged  in  the 
loicer  fundus.  This  is  especially  apt  to  happen  if  the  patient  be  old  and  fat, 
and  have  a  deep  perineeum,  perhaps  with  enlarged  prostate,  behind  which 
the  stone  may  be  lodged.  This  constitutes  the  greatest  difficulty.  Here  the 
best  plan  is  to  use  a  much-curved  pair  of  forceps,  and  to  tilt  the  bladder  up 
by  introducing  the  finger  into  the  rectum,  so  as  to  bring  the  stone  within 
reach. 

^Vlien  the  stone  is  situated  m  the  upper  fundm  of  the  bladder  above  the 
pnbes,  it  is  altogether  out  of  the  axis  of  the  incision,  and  in  such  a  case  can 
be  extracted  only  with  great  difficulty.  Aston  Key  recommends  that  in  such 
oases  the  abdomen  should  be  compressed,  and  the  calculus  thus  pushed  down 
into  reach.  This  suggestion  is  a  very  useful  one  ;  and  it  was  only  by  employ- 
ing this  manoeuvre  and  using  a  very  curved  scoop,  that  I  could  remove  n 
calculus  lodged  above  the  pnbes,  in  the  first  patient  whom  I  cut  at  the  Hospital 
many  years  ago. 

Difficulty  in  conaequenee  of  the  Stone  being  Fired  to  or  retained  in  the  Bladder. 
— A  small  calculus  may  be  enveloped  by  the  folds  of  the  mucous  membrane^  and 
in  this  way  elude  the  grasp  of  the  forceps.  In  these  circumstances  there  is 
nothing  for  the  Surgeon  to  do,  but  patiently  to  try  to  disentangle  and  remove 
the  calculus  by  means  of  the  finger  and  scoop,  if  it  can  be  so  reached  ;  if  not, 
by  expanding  the  forceps  in  the  bladder,  to  try  to  push  aside  the  mucous 
membrane  that  surrounds  the  stone. 

In  oonse<iuence  of  spasm  of  the  bladder^  it  is  said  to  have  occasionally 

happened  that  a  calcnlus  has  been  so  firmly  fixed  as  not  to  admit  of  the 

3  Q  S 
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application  of  the  forceps,  the  blades  of  which  could  not  be  introduced  between 
the  walls  of  the  viscus  without*  using  an  improper  degree  of  force,  and  giving 
rise  to  the  danger  of  rupturing  the  neck  of  the  bladder.  I  am  disposed  to 
think  that  this  ''  spasm  of  the  bladder^'  is  purely  imaginary,  and  that  the  real 
difficulty  has  arisen  &om  some  other  cause,  as  perhaps  a  contracted  and  rickety 
pelvis.  But,  whatever  may  be  the  real  cause  of  a  difficulty  that  has  un- 
doubtedly been  encountered^  I  think  it  would  be  safer  for  the  Surgeon  to 
desist  from  the  operation,  and  in  the  course  of  a  few  days  or  weeks  endeavonr 
to  complete  the  extraction,  and  thus  perform  the  operation  ^*d  devx  temps  *'  of 
Deschamps. 

The  stone  may  be  bo  fixed  hefween  hypertrophied  fasciculi  in  the  interior  of 
the  bladder,  as  to  be  detached  >vith  considerable  difficulty.  In  such  cases,  the 
scoop  will  be  found  to  be  the  most  useful  instrument  for  its  removal. 

When  the  calculus  is  eficf/sied,  its  extraction  will  probably  be  impracticable, 
or  attended  with  most  dangerous  consequences.  Hence,  it  is  expedient  not  Up 
operate  in  cases  of  encysted  calculus  that  are  known  to  be  such.  If,  however, 
the  Surgeon  have  been  mifortunate  enough  to  cut  into  a  bladder  containing  an 
encysted  calculus,  he  must  be  guided  in  the  course  he  should  adopt  by  the 
condition  in  which  he  finds  the  stone.  If  the  aperture  leading  into  the  cyst  be 
very  small,  as  in  Fig.  836,  the  better  plan  will  be  to  proceed  no  further  with 
the  operation,  as  it  will  be  clearly  impossible  to  remove  the  stone.  If,  on  the 
other  hand,  the  aperture  into  the  cyst  be  large,  he  might  feel  disposed  to  make 
an  effort  to  extract  the  calculus.  With  this  view  he  might  adopt  the  plan 
pursued  by  Sir  B.  Brodie  in  such  a  case,  and  endeavour  to  enlarge  the  orifice 
of  the  cyst  by  means  of  a  probe-pointed  bistoury  cautiously  applied,  and  then 
finish  the  extraction  by  means  of  a  scoop.  Such  a  proceeding,  however,  is  in 
the  highest  degree  hazardous,  on  account  of  the  readiness  with  which  the 
section  may  extend  into  the  peritoneal  cavity ;  as  well  as  difficult  in  execution^ 
from  the  depth  at  which  the  parts  are  lying. 

I  believe  that  a  calculus  may  occasionally  become  encysted,  or  rather  encap- 
suled,  in  another  way, — by  being  covered  in  by  a  kind  of  fiilse  membrane 
whilst  lying  on  the  floor  of  the  bladder.  This  condition  I  found  in  a  boy  on 
whom  I  operated  for  stone  some  years  ago.  After  removing  a  calculus  of  about 
the  size  of  a  pea,  I  felt,  with  the  end  of  the  finger,  a  liard  in'egular  body, 
covered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  the 
bladder.  On  scraping  through  the  membrane  covering  this  with  the  point  of 
my  nail  and  a  curved  scoop,  I  exposed  the  calculus  (Fig.  833),  and  removed  it, 
with  a  cyst  attached  to  it.  On  examining  the  structure  of  this  cyst,  which 
was  of  about  the  thickness  of  ordinary  writing  paper,  of  a  reddish  colour,  and 
resembling  a  piece  of  mucous  membrane,  it  was  found  to  l)e  a  false  membrane, 
composed  of  organized  fibro-cellular  tissue.  The  patient  made  a  good  recoveij, 
with  the  exception  of  a  slight  attack  of  secondary  haemorrhage,  which  occnn^ 
on  the  eighth  day  after  the  operation. 

Fibroid  Tumours  in  the  Prostate  constitute  sometimes  rather  a  serious  diffi- 
culty in  lithotomy.  They  may  do  this  in  two  ways  ;  first,  by  elongating  the 
prostatic  part  of  the  urethra  to  so  great  an  extent  as  to  cany  the  neck  of  the 
bladder  far  from  the  surface  ;  and,  secondly,  by  l)eiiig  in  the  way  during  ex* 
traction  of  the  stone.  A  tumour  of  this  kind,  an  inch  or  more  in  diameter, 
necessarily  fills  up  to  a  very  serious  extent  the  space  in  the  wound  through 
which  the  stone  haa  to  pass ;  it  jams  up  the  orifice  and  prevents  the  free  plaj 
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of  the  forceps.  These  fcumoure,  however,  when  caught  between  the  blades  or 
shanks  of  the  forceps,  soon  shell  ont,  and,  rolling  out  of  the  wonnd,  allow  the 
easy  exit  of  the  calculus  after  them  (Fig.  864), 

Hickets  of  (he  Pelvic  Bones  may  constitute  a  serious  or  even  an  insuperable 
obstacle  to  the  extraction  of  a  calculus.  This  condition  may  act  in  two  ways. 
It  may  narrow  the  brim  of  the  pelvis  in  its  antero-posterior  diameter,  to  so 
great  an  extent  as  to  prevent  the  passage  of  the  stone  downwards  after  it  has 
been  seized  by  the  forceps.  This  condition  is  more  to  be  feared  in  children, 
in  whom  the  bladder,  being  an  abdominal  organ  and  lying  high,  is  altogether 
above  the  brim  of  the  pelvis  in  these  cases.  Or  there  may  be  diflBculty  in  the 
extraction  of  the  stone  through  the  inferior  outlet,  owing  to  the  approximation 
of  the  rami  on  each  side.  The  first  cause  of  difficulty  once  occurred  to  me,  in 
operating  on  a  very  rickety  boy  four  years  and  a  half  old.  Of  the  second  I 
have  had  no  experience.  The  rickety  condition  of  the  pelvis  may  be  suspected 
in  cases  in  which  the  lower  limbs  are  much  distorted.  Its  existence  may  be 
ascertained  by  digital  exploration  of  the  rectum,  and  by  external  measure- 
ments. If  it  be  found  to  exist  to  an  extreme  degree,  it  would  probably  be  safer 
to  perform  the  suprapubic  operation. 

In  old  men  the  outlet  of  the  pelvis  may  be  greatly  narrowed  as  a  consequence 
of  senile  osteomalakia.  This  is  recognized  by  the  approximation  of  the  ischial 
tuberosities. 

Difficulty  depeiidhrg  vpon  the  Shape  and  Size  of  the  Sto7ie. — If  the  stone 
be  very  round,  it  is  usually  more  difficult  to  seize  than  when  flat  or  elongated. 
Flat,  disc-shaped  calculi,  however,  occasionally  fall  into  the  fundus  of  the 
bladder  behind  the  prostate,  and  then  cannot  be  readily  reached  by  the 
forceps,  which  passes  over  them.    In  these  circumstances,  they  are  best  ex- 
tracted by  the  curved   scoop.      Very  flat  broad  calculi,  and  those  that  are 
round,  egg-shaped,  or  branched,  are  the  most  difficult  to  remove,  even  though 
their  size  be  not  very  great.    As  a  general  rule,  however,  it  may  be  stated 
that,  the  larger  the  calculus,  the  more  difficult  is  its  extraction.    This  arises 
not  so  much  from  the  outlet  of   the  pelvis  being  too  narrow,  as  from  the 
necessity  of  making  the  internal  incisions  through  the  prostate  very  limited. 
There  will  always  be   considerable  difficulty  in  extracting  calculi  weighing 
six  or  eight  ounces  and  upwards  ;  though  cases  are  recorded  by  Cheselden, 
Klein,  and  others,  in  which  calculi  from  twelve  to  fifteen  ounces  in  weight 
have  been  extracted  by  the  lateral  operation.    Any  calculus  above  one  inch 
and  a  half  in  its  shorter  diameter  will  be  hard  to  extract  through  an  incision 
of  the  ordinary  length  (not  exceeding  eight  lines)  in  the  prostate,  even  though 
thig  be  considerably  dilated  by  the  pressure  of  the  fingers  :  and  I  think  it  may 
be  safely  said,  that  a  calculus  two  inches  and  upwards  in  diameter  can  scarcely 
be  removed  by  the  ordinary  lateral  operation  with  any  degree  of  force  which 
it  is  safe  to  employ.  The  practice  adopted  in  such  a  case,  more  than  a  centnrj- 
^o,  by  Gooch,  of  Norwich,  is  probably  the  best  that  can  be  pursued.     It  con- 
sists  in  drawing  the  stone  well  down  with  the  forceps,  and  then  letting  au 
assistant  carefully  divide  the  tissues  that  resist.      In  this  way,  by  a  procew  of 
traction,  twisting,  and  division,  the  stone  may  be  brought  out  with  ialety. 
In  the  fadlity  with  which   the  caloulus  is  extracted,  however,  x^ucU  will 
depend  upon  the  make  of  the   forceps.      As   I^wton  most  truly  o\i,enrw, 
•*  There  can  be  no  more  fatal  error  than  to   attempt  the  extraction  of  a 
la^e  stone  with  short  and  shabby  forceps."     In  these  cases  tne  opej^^u^j^ 
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forceps  (Fig.  844}  will  be  fouud  nseflil,  the  abeence  of  metal  in  the  moit 
convex  part  of  the  Uade  lesecning  materiallj  the  bnik  of  the  itutmmeDt 
when  grasping  a  stone. 

In  the  event  of  the  calculns  being  too  large  for  extnctiou  by  the  ordiniurj 
lateral  operation,  what  couree  ahonld  the  Surgeon  purane  ?  Tliree  are  open  to 
him  :  1.  Bi^ision  of  the  Right  Side  of  the  Prostate  ft^m  the  interior  of  the 
wound ;  3.  Cmehing  the  Calculus  in  the  Bladder,  and  then  rcmoriog  it ;  and 
S.  The  performance  of  the  Recto-vesical  Operation. 

The  Inclaion  of  the  Biffht  Bids  af  tit*  Froatato  gives  considerable 
additional  space,  and  is  sufficient  for  nioM 
ordinary  purposes  ;  very  large  calculi  being 
fortunately  seldom  met  with.  This  section 
may  be  made  by  introducing  into  the  wonnd 
a  probe>pointGd  scalpel  (l''ig.  842),  gnided 
by  the  index-finger,  and  very  caotionsly 
dividing  the  right  aide  of  the  prostate  dowQ> 
wards  and  outwards,  in  the  same  dircction 
that  the  section  of  the  left  has  been  made. 
This  procedure  must  be  eautionsly  done. 
The  parts,  being  pnt  well  on  the  stretch  m 
the  stone  is  drawn  forwards,  are  carefoUy 
notched,  and  thus  yield  to  the  traction. 
In  two  cases  I  have  seen  Liston  do  this. 
In  one  the  patient  recovered,  in  the  othv 
he  died  of  diffuse  inflammation  of  the  amobr 
tiasne  of  the  pelvis.  I  have  practised  it  once 
on  a  patient  at  the  Hospital,  who  made  an 
excellent  recovery. 

The  second  plan,  that  of  CrasUag'  tk» 

OalenliiB  in   ths   Bladdw    through    tbe 

wound  in  the  perinieum,  would  certainly  be 

a  hazardous  procedure.    The  irritation  that 

would   necessarily  be   set  up  by  tbe  large 

lithotrite  or  crusher  (Fig.  8G5)  that  has  been 

invented  for  this  purpose,  by  the  presence  of 

Rf.  foi-i-iihotouij  cnuher  .nd  Drill    "■«  fragment*  of  stone,  and  by  the  neccmury 

for  i«j«  cieniL  difBcultj  and  delay  of  clearing  tliem  oat  of 

the  viscns,  would  be  a  scrions  and  poasibly 

&tal  complication  of  the  operation.     In  the  event  of  its  being  imposaiUe  to 

extract  the  catcnlns  through  tlie  perintenm,  I  think  it  would  be  nf^r  to  adc^ 

the  third  couree,  and  to  perform  the  rwto-vMtraJ  optratimt,  which  will  presently 

t)e  described.    Should,  however,  the  nnnsnally  large  size  of  the  stone  luve  been 

recognized  before  the  commencement  of  the  operation,  it  might  be  tbonglit 

more  safe  to  practise  at  once  the  high  than  the  lateral  operation. 

Sifionltj  from  FraotiiTa  of  Vhm  Calonlns. — The  difficnlty  of  extiwctioa 
\s  greatly  increased  if  the  stone  be  broken.  Fnctnrc  of  a  caloohis  is  of  two 
kinds.  In  the  one  case  the  stone  is  simply  broken  into  several  fragSMmta.  or 
splintcn,  so  to  speak,  arc  detached  from  it.  This  accident  mayha^^ien  to 
hard  as  well  as  to  soft  calculi,  and  is  generally  owing  to  the  Suif^eon  employing 
too  much  pressure  on  the  blades  of  the  forceps,  fearing  tJiat  the  atone  may 
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escape  from  between  them  ;  or  it  maj  arise  from  the  large  sice  of  the  calcoliis 
I'eqniring  some  force  to  be  exercised  in  its  extraction^  when  the  Surgeon  is 
very  apt  to  compress  the  forceps  as  he  draws  the  stone  down.  When  this 
accident  is  found  to  have  occmred,  the  Snrgeon  mnst  remove  with  small 
forceps  or  the  scoop  the  fragments  that  have  been  detached.  He  should  then 
wash  out  the  bladder  by  copious  injections  of  tepid  water,  and  very  carefully 
examine  its  interior  for  any  loose  pieces.  It  is  seldom  that  any  worse 
i*onsequence  results  from  this  occurrence,  than  delay  in  the  completion  of  the 
operation. 

The  second  mode  of  fracture  consists  in  the  crumbling  down  of  the  calculus 
so  soon  as  it  is  seized  by  the  forceps,  into  a  soft  mortary  mass  ;  the  stone  is 
not  broken  into  large  pieces,  but,  having  naturally  little  cohesion,  disinte- 
grates into  a  mass  of  sofbish  fragments,  none  of  which  probably  exceed  a 
cherry-stone  in  size,  and  which  indeed  resemble  a  wet  sabulous  aggregation, 
rather  than  distinct  pieces  of  calculus.  This  crumbling  down  can  occur  only 
in  phosphatic  calculi.  It  is  in  no  way  the  fault  of  the  Surgeon,  but  arises 
from  want  of  cohesion  in  the  calculus,  so  that  the  blades  of  the  forceps  bite, 
as  it  were,  through  it.  It  is  an  unpleasant  accident  to  occur,  as  it  becomes 
extremely  difficult,  if  not  impossible,  to  clear  away  the  whole  of  the  soft  mortaiy 
detritus  from  the  interior  of  the  bladder,  to  the  lining  membrane  of  which 
it  tenaciously  adheres,  small  masses  lying  under  the  folds  into  which  the  con- 
tracted organ  is  thrown.  As  much  as  possible  should  be  removed  by  the  scoop, 
and  the  remainder  washed  away,  as  far  as  practicable,  by  copious  injections  ; 
with  all  care,  however,  some  will  Ix;  left,  and  may  be  discharged  through  the 
wound  some  days,  or  even  two  or  three  weeks,  after  the  operation.  When 
this  happens,  the  bladder  should  be  thoroughly  washed  out  every  day,  or  every 
second  day,  by  warm  water  injections  thrown  in  through  a  catheter  passed 
down  the  urethra,  and  allowed  to  regurgitate  through  the  wound  ;  and  this 
plan  must  be  persevered  in  so  long  as  any  foreign  body  escapes.  Should  the 
wound  have  healed,  the  detritus  must  be  treated  as  in  hthotrity ;  and  the 
bladder  must  be  washed  out  every  second  or  third  day  by  a  large-eyed  catheter, 
until  all  is  removed. 

Accidents  duribto  Lithotoict. — ^The  principal  accidents  that  may  occur 
during  the  performance  of  the  lateral  operation  of  lithotomy  are  Haemorrhage  ; 
<Jutting  the  Bulb  ;  Missing  the  Membranous  Portion  of  the  Urethra ;  Wound 
of  the  Bectum  ;  or  Wound  of  the  Posterior  Part  of  the  Bladder. 

BMaonrluig«  during  lithotomy  may  occur  from  three  sources  : — 1.  The 
Superficial  Arteries  of  the  Perinasum  ;  2.  The  Deep  Arteries  of  this  region  ; 
and,  8.  The  Prostatic  and  other  Veins.  When  excessive,  from  whatever 
source  it  proceeds,  it  is  always  a  very  serious  complication ;  for,  even  if  it  do 
not  prove  fatal  by  the  induction  of  syncope,  &c.,  which  I  believe  to  be  very 
rarely  the  case,  it  is  apt  to  lead  to  a  fatal  termination  indirectly  at  a  later 
period,  by  predisposing  to  the  occurrence  of  infective  processes  cither  local  or 
general.  I  believe  that  patients  who  lose  a  large  quantity  of  blood  at  the 
opemtion  seldom  recover. 

1.  HsBinotrhage  from  the  Z>Mv«9n  ^  ^  iS^tfMi:^ 
of  the  Periiumim  is  seldom  very  dangerous,  though  occasionally,  if  these  vessels 
be  larger  than  usual,  they  may  furnish  a  serious  quantity  of  blood  ;  in  sudi 
circumstances  their  ligature  would  be  required,  and  might  be  practised  either 
before  or  after  the  extraction  of  the  calculus.    It  is  better,  if  possible,  to  wait 
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until  the  completion  of  the  operation,  lest  the  ligature  be  polled  off  dnring  the 
extraction  of  the  stone. 

2.  The  Division  of  the  De^p  ArUries  of  the  perinseum,  that  of  the  bulb  and 
the  internal  pndic^  would  be  attended  by  far  more  serious,  perhaps  even  bv 
&tal  consequences ;  as,  from  the  depth  at  which  the  vessels  are  seated,  it 
would  be  almost  impossible  to  apply  a  ligature  to  them,  imless  the  patient 
were  very  thin,  and  the  perinseum  proportionately  shallow.  The  facility  of 
ligaturing  any  of  these  arteries,  especially  that  of  the  bulb,  when  wounded, 
is  greatly  increased  by  enlarging  the  incision  upwards.  In  the  event  of  a 
ligature  not  being  applicable,  the  Surgeon  would  have  to  trust  to  plug^g 
the  wound  round  the  tube,  as  described  further  on,  or  to  the  pressure  c^ 
an  assistant's  fingers  continued  for  a  considerable  time,  or  to  the  application 
of  forcipressure  forceps.  The  pressure  of  the  fingers  of  relays  of  assistanta. 
kept  up  for  a  considerable  length  of  time,  although  it  seems  to  have  been  an 
efficient  mode  of  treatment,  is  painfiil  to  the  patient,  and  is  difficult  to  carry 
out.  The  pressure  must  be  kept  up  for  many  homis ;  thus  South  relates  a  case  in 
which  it  was  maintained  for  fourteen  hours  ;  and  Brodie  one  in  which,  after 
twenty-four  hours,  it  succeeded.  The  assistants  should  not  be  changed  more 
frequently  than  necessary,  each  keeping  up  pressure  for  two  or  three  hours,  and 
removing  his  fingers  as  cautiously  as  possible.  It  is,  doubtless,  very  raro  for 
these  arteries  to  be  wounded  when  they  follow  their  usual  course  ;  though  such 
accidents  have  happened  in  the  hands  of  some  of  the  most  skilful  lithotomists, 
such  as  Home,  Bell,  Boux,  and  Desault.  It  was  the  opinion  of  Aston  Key 
that  the  artery  of  the  bulb  was  generally  cut  during  lithotomy  ;  bnt  in  thi» 
he  was  mistaken,  so  far  as  its  trunk  is  concerned,  though  doubtless  in 
many  cases  the  bulb  itself  may  be  wounded,  and  the  mesh  of  twigs,  in  which 
the  vessel  terminates,  divided  ;  this,  however,  would  not  yield  an  alarming 
haemorrhage.  The  trunk  of  the  artery  of  the  bulb  would,  however,  be  en- 
dangered by  opening  the  urethra  too  high  up,  and  lateralizing  the  knife  t<N» 
early,  and  if  wounded  bleeds  very  fireely. 

It  may  happen  that  on  pulling  the  wound  widely  open  the  bleeding  point 
may  be  seen,  but  at  such  a  depth  that  it  is  impossible  to  apply  a  hgaturc.  It 
may  then  be  seized  in  torsion  or  forcipressure  forceps  and  immediately  twisted^ 
or  if  this  does  not  succeed  the  forceps  may  be  left  hanging  on  the  veasd  for 
a  few  hours.  For  this  purpose  the  forcipressure  forceps  are  the  best,  as  they 
more  efficiently  crush  and  obliterate  the  vessel. 

The  internal  pudic  arteiy,  bound  down  by  a  strong  fascia,  and  under  cover 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateraUzed 
too  much,  and  the  incision  be  carried  too  far  outwards.  In  children  in  whom 
the  ramus  of  the  ischium  is  to  a  great  extent  cartilaginous,  this  accident  cookt 
more  easily  happen.  It  is  in  some  of  the  anomalous  distributions  of  these 
vessels  that  the  greatest  danger  would  be  occasioned.  The  artery  of  the  bulb, 
the  inferior  hemorrhoidal,  the  dorsal  artery  of  the  penis,  or  the  internal  pudic. 
may  take  such  an  anomalous  course  that  their  division  is  inevitable  ;  and« 
as  the  Surgeon  has  no  possible  means  of  knowing  beforehand  whether  the 
distribution  of  the  arteries  is  r^ular  or  not,  and  as  his  incisions  are  mil  planned 
on  the  supposition  that  they  are,  he  is  not  to  blame  in  the  event  of  a  veaMl 
being  accidentally  divided,  when  it  takes  an  abnormal  direction,  with  which 
it  is  impossible  to  be  acquainted  until  after  the  accident  has  occurred. 

If  the  incision  be  commenced  too  high  up,  and  especially  if  the  xifftat  pan 
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of  the  first  inciaon  be  made  bj  pushing  the  knife  in  too  deeply,  the  corpus 
spongiosum  and  its  vessels  may  be  wounded. 

It  may  be  stated  as  a  general  rule,  that  serious  hasmorrhage  is  usually  best 
avoided  by  making  th^  incisions  low  ;  and  indeed,  I  believe  that  the  great 
secret  of  success  in  the  lateral  operation  of  lithotomy  consists  in  making  all 
the  deep  incisions  as  low  as  practicable ;  the  knife  entering  the  groove  of  the 
staff  from  below  upwards,  rather  from  above  downwards. 

3.  Venous  Hamorrhage  may  occur  from  two  sources — the  sui)erficial  or  the 
prostatic  veins.  It  is  very  seldom  that  any  trouble  arises  from  superficial 
veins  ;  but  in  one  case  I  have  seen  very  considerable  loss  of  blood  occur  from 
a  large  vein,  running  transversely  near  the  upper  angle  of  the  wound,  lying 
almost  immediately  imder  the  skin,  which  had  been  incompletely  divided. 
From  the  prostatic  plexus  haemorrhage  is  most  likely  to  occur  in  old  people,  in 
whom  the  veins  in  this  situation  are  often  enlarged — ^almost  hfemorrhoidal. 

Whether  the  venous  bleeding  take  place  ft*om  a  superficial  or  from  a  deep 
source,  it  is  very  apt  to  find  its  way  back  into  the  bladder,  to  mix  with  the 
urine,  and  thus  to  escape  through  the  tube  rather  than  from  the  wound  itself  : 
or  the  blood  may  probably  coagulate  in  the  interior  of  the  bladder,  distending 
that  organ  and  producing  a  feeling  of  dysnria.  Should  it  proceed  from  a 
superficial  source,  it  may  be  necessary,  as  was  done  in  the  case  just  alluded  to, 
to  pass  a  ligature  under  the  vessel,  and  thus  arrest  iL  If  it  occur  from  the 
prostatic  veins,  the  better  plan  will  be  to  plug  the  wound.  This  is  done  by 
passing  long  strips  of  lint,  either  dry  or  soaked  in  a  solution  of  perchloride  of 
iron  or  of  alum,  along  the  side  of  the  tube,  which  must  be  left  in  the  wound 
and  kept  pervious  ;  or  the  lithotomy  tube  may  have  a  '*  petticoat  '*  of  thick 
muslin  tied  around  it,  into  which  the  slips  of  luit  are  stuffed.  The  advantage 
of  this  arrangement  is,  that  the  whole  apparatus  may  very  easily  be  removed 
together  at  the  end  of  forty-eight  hours. 

A  fiir  more  efficient  means  of  applying  pressure  is  by  means  of  the  *^  Air 
Tampon,"  invented  by  Buckstou  Browne.  It  consists  of  an  ordinary  gum-elastic 
lithotomy-tube,  surrounded  by  an  India-rubber  bag,  which  can  be  distended  ^ith 
air  from  a  syringe  by  means  of  a  tube  fitted  with  a  stop-cock.  This  is  inserted 
into  the  wound,  so  that  the  India-rubber  bag  filb  its  whole  length.  On 
distending  the  bag,  firm  uniform  pressure  of  any  desired  force  can  be 
applied.  After  fh>m  twelve  to  twenty-four  hours,  a  little  air  can  be  let  out  so 
HB  to  reduce  the  pressure,  and  this  is  repeated  at  inten-als  till  the  tube  can  Ik* 
removed. 

Iliemorrhage  from  any  of  the  above-immed  sources,  but  more  especially 
from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder.  When  this 
occurs,  the  urine  that  escapes  will  be  seen  to  be  deeply  mixed  with  blood, 
and  coagula  will  form  in  the  interior  of  the  viscus,  which  becomes  distended 
and  rises  al)ove  the  pubes,  with  dulness  on  percussicm  in  the  hypogastric 
region.  The  patient  will  become  pale,  faint,  and  cold.  In  such  circumstances, 
the  coagula  must  be  washed  out  of  the  bladder  with  aild  water,  the  source  of 
hsDmorrhage  ascertained  by  an  examination  of  the  wound,  the  flirther  flow  of 
blood  arrested  by  plugging  or  ligature,  restoratives  administered,  the  pelviH 
placed  high,  and  the  patient  keep  cooL 

Wonnd  of  tho  Biilb  is  not  of  very  uncommon  occurrence  in  lithotomy ; 
and»  I  believe,  is  of  no  consequence  beyond  furnishing  a  small  additional 
ijuantity  of  blood.    Indeed,  the  bulb  is  so  situated,  in  many  cases  overlapping 
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that  membianooB  portion  of  the  nrethiay  that  this  can  acaroelj  be  opened 
withont  woanding  it. 

Hffiiriiig  tlM  HTCthza  altogether^  and  opening  up  the  bladder  thiongh  or 
even  altogether  beyond  the  prostate,  is  an  accident  Ihat  may  happen  if  the 
Surgeon  miscalcalate  the  depth  of  the  perineum,  and  keeping  the  incisions  too 
low,  thrust  the  knife  too  deeply.  It  is,  I  believe,  an  inevitably  fatal  aocident, 
as  in  it  the  base  of  the  bladder  and  the  recto-vesical  fascia  are  opened,  and 
the  patient  is  thus  exposed  to  the  occurrence  of  difilise  inflammation  of,  and 
infiltration  into,  the  pelvic  areolar  tissue.  I  was  present  many  years  ago  at 
thQ  post  mortem  examination  of  a  fatal  case  of  lithotomy,  in  which  perhaps  the 
most  skilful  operator  of  that  day  had  opened  the  bladder  beyond  the  prostate, 
leaving  the  urethra  untouched  ;  the  patient  died  from  the  canse  juat  stated. 

Wound  of  tlie  Beetnm  occurs  more  frequently  than  is  generally  supposed. 
It  may  happen  either  in  consequence  of  the  staff  being  too  much  depiessed, 
of  the  edge  of  the  knife  turned  too  directly  downwards,  or  of  the  rectum  being 
distended  and  overlapping  the  sides  of  the  prostate.  I  have  also  known  the 
lower  part  of  the  rectum  perforated  by  the  Surgeon's  finger,  whilst  depressing 
the  gut  so  as  to  keep  it  out  of  the  way  of  the  knife.  The  Trmtmmt  of  this 
accident  will  vary  according  to  the  size  and  situation  of  the  aperture.  If  it 
be  of  but  moderate  extent  and  low  down,  just  above  the  anus,  it  will  probably 
close  as  the  wound  granulates  and  the  un'ne  resumes  its  passage  through  the 
ivethra.  If  the  incision  be  more  extensive  and  higher  up,  the  patient  will 
incur  the  risk  of  the  miserable  infirmity  of  recto-vesical  fistula  being  induced. 
In  such  circumstances,  the  proper  treatment  is  to  divide  the  q[>hinoter  ani 
from  the  opening  downwards,  and  thus  to  lay  the  gut  and  wound  into  one  cavity 
which  will  probably  fill  by  granulation,  and  thus  close  the  urinary  passages. 

Wound  of  the  Posterior  Fmrt  of  the  Bladder  is  veiy  rare ;  yet  it 
has  happened  in  consequence  of  the  knife  being  thrust  too  deeply  along 
the  groove  of  the  staff,  more  particularly  in  operations  on  children,  and  would 
be  specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain  soiB- 
cient  urine  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder 
before  operating. 

In  ehdldreny  the  lateral  operation  of  lithotomy  presents  certain  special  diffi- 
culties which  have  already  been  adverted  to.  These  are :  1,  the  Surgeon 
missing  the  bladder  and  opening  up  the  recto-vesical  space  (p.  960)  ;  2,  not 
opening  the  urethra  and  neck  of  the  bladder  sufficiently  with  the  knife,  bat 
pushing  these  parts  before  the  finger,  and  so  tearing  across  the  metim,  and 
thus  necessarily  being  unable  to  complete  the  operation  (p.  968)  ;  and  8, 
running  the  knife  too  ten  along  the  groove  of  the  staff  into  the  Madder,  and 
thus  wounding  the  posterior  part  of  that  organ. 

Sources  of  Dakger  akd  Causes  of  Death  after  Lithotomy. — Litho- 
tomy, even  in  healthy  subjects,  is  always  a  dangerous  operation  ;  and,  though 
the  rate  of  mortality  doubtless  depends  greatly  upon  the  dexterity  and  skill  of 
the  operator,  more  is,  I  believe,  due  to  the  constitution  and  age  of  the  patient, 
and  especially  to  the  state  of  his  kidneys.  Sir  B.  Brodie  most  jostly  says, 
*'  Success  in  lithotomy  most  undoubtedly  depends  in  a  great  degree  on  the 
manual  skill  of  the  Surgeon,  and  on  the  mode  in  which  the  opeiation  is  per* 
formed  ;  but  it  depends  still  more  on  the  condition  of  the  patient  wiUi  respect 
to  his  general  health,  especially  on  the  existence  or  non-existence  of  organic 
disease."    That  the  mere  cutting  into  the  bladder  is  not  a  veiy  dangerous 
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proceeding,  provided  that  viscos  and  the  kidneys  be  healthy,  is  evident  &oni 
the  fact  that,  in  those  oases  in  which  Suigeons  have  had  to  extract  bnllets, 
bits  of  catheter,  &c.,  from  this  organ,  bad  conseqnenoes  have  rarely  oocnrred, 
thongh  the  operations  have  often  been  tedious.  In  lithotomy  the  case  is 
different ;  for  here  the  bladder  is  not  only  usoally  in  a  state  of  chronic 
irritation,  but  the  kidneys  are  frequently  diseased,  and  these  conditions 
influence  the  result  of  the  operation  more  materially  than  any  other  circum- 
stances. Hence  an  operator  may  have  a  run  of  unsuccessful  cases  ;  or,  by  a 
fortunate  concurrence  of  favourable  cases,  more  particularly  in  children,  it  has 
occasionally  happened  that  a  Surgeon  has  cut  20  or  80  patients  in  succession 
without  losing  a  single  one ;  but  several  deaths  then  occurring,  though  the 
operation  was  performed  in  the  same  way  and  with  the  same  care  as  before,  his 
average  has  fallen  to  about  the  usual  leveL  Green,  at  St.  Thonuis's,  cut  40 
patients  in  succession,  and  lost  only  one.  Lynn  cut  25  patients  for  stone 
without  losing  one,  and  he  said  that  he  thought  he  had  at  last  discovered  the 
secret  of  performing  lithotomy  with  success ;  but,  he  added,  the  Almighty 
punished  him  for  his  presumption,  for  he  lost  the  next  4  cases  that  he  cut. 
Bransby  Cooper,  of  Guy's,  cut  80  patients  in  succession  without  a  death,  but 
then  lost  several,  thus  reducing  the  rate  of  mortality  to  the  usual  standard. 
Listen,  during  a  period  of  six  years,  in  which  he  operated  24  times,  lost  no 
patient  from  lithotomy  at  University  CoUege  Hospital ;  but  out  of  the  whole 
^7  cases  which  he  cut  during  the  period  of  his  connection  with  that  insti- 
tution, there  were  5  deaths  ;  reducing  the  average  to  1  in  7*2.  This  success 
was,  however,  very  great  when  it  is  taken  into  consideration  that  most  of 
ihese  cases  occurred  in  adults,  and  that  many  of  them  were  of  a  very  serious 
character.  I  And  on  reference  to  the  Hospital  Becords,  that  only  seven  of  the 
patients  were  under  10  years  of  age,  whilst  14  were  above  50  ;  of  these  two 
were  80  years  of  age,  of  whom  1  died  and  the  other  recovered.  I  believe 
that  Listen  lost  only  one  patient  under  60  years  of  age,  and  that  was  a  lad 
of  18,  in  whom  he  found  it  necessary  to  divide  the  right  side  of  the  prostate 
as  well  as  the  left,  and  who  died  of  infiltration  of  urine.  Thirty-eight  patients 
successively  operated  on  at  the  Norwich  Hospital,  recovered,  but  the  average 
rate  of  mortality  in  that  Institution,  calculated  from  87  leases,  has  been  1  in  7*50. 
The  accompanying  Table  gives  much  valuable  information  on  the  rate  of 
mortality  after  lateral  lithotomy  at  different  ages.  It  may  be  taken  as  a  &ir 
example  of  sncoessftd  English  practice  in  this  operation. 

TABLE  OP  PATIDrrS  OK  WHOM  LATKRAL  LITHOTOHT  WAS  PEBrOElf  KD  AT  THE  KOBFOLK 
AND  NOBWICH  HOSPITAL  FBOH  JAXUABT,  1772,  TO  DECEMBEB,  1869.  BT  CHABLES 
WILLI AHS,  P.B.C.8.,  ASSISTANT  SUBOBOX  TO  THE  HOSPITAL. 
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Oheselden  only  lost  1  in  every  lOf ;  and,  according  to  South,  at  St. 
Thomases  the  mortalitj  has  not  amounted  to  more  than  1  in  9f  ;  hut  a  good 
many  of  these  patients  were  probably  children.  Sir  B.  Brodie  states,  that  of 
the  59  cases  operated  on  in  all  the  London  Hospitals  in  the  year  1854, 10  died : 
making  the  mortality  as  nearly  as  possible  1  in  6.  But  the  more  recent  and 
extended  statistics  collected  by  Thompson,  show  that  the  averse  mortality  in 
the  London  Hospitals  is  1  in  7}.  According  to  Coulson  the  average  mortalitr 
in  England,  deduced  from  1,748  cases  of  the  lateral  operation,  is  1  in  6*93  cases : 
whilst  in  France  it  is  1  in  5*7  ;  and  for  Europe  generally  1  in  5*14.  Themon^ 
recent  statistics  of  Sir  H.  Thompson  show  a  more  favourable  result  for  lateral 
lithotomy  in  England.  He  finds  that  out  of  1,827  recorded  cases  there  wen? 
229  deaths,  or  nearly  as  possible  1  in  8.  Klein  states  that,  of  4,486  cases  of 
lateral  lithotomy,  in  Moscow,  there  were  552  deaths ;  the  mortality  thus  being 
nearly  the  same  as  in  England. 

The  per  centage  of  deaths  after  lithotomy  in  the  adult  will  doubtless  be 
found  gradually  to  increase  with  the  increasing  use  of  lithotrity.  This  must 
not  be  referred  to  any  defect  in  the  method,  or  to  want  of  skiU  in  the 
performance  of  lithotomy,  but  to  the  fact  that,  instead  of,  as  heretofore- 
being  the  general  method  of  removing  calculus,  it  has  now  become  the* 
exceptional  one.  Almost  all  cases  of  small  and  moderate  sized  calcuU  in  men 
with  otherwise  healthy  urinary  organs  are  now  subjected  to  lithotrity,  whilst 
those  cases  in  which  the  stone  is  too  large,  or  the  kidneys,  bladder,  prostate, 
or  urethra  too  diseased,  to  admit  of  this  mode  of  operating,  are  resnred 
for  lithotomy  ;  and  as  the  mortality  after  this  operation  increases  in  the 
exact  proportion  to  the  size  of  the  stone  and  the  disease  in  the  urinary  origans. 
we  mast  expect  that,  when  its  performance  is  confined  to  persons  with 
large  calculi,  irritable  bladders,  enlarged  prostates,  diseased  kidneys,  or 
strictured  urethras,  a  higher  per  centage  of  deaths  will  follow  it  than  was 
the  case  when  all  favourable  cases,  and  not  the  unfavourable  ones  only,  wefe 
subjected  to  it. 

Age  exercises  a  more  marked  influence  on  the  result  of  lithotomy  than  any 
other  condition.  Lithotomy  may  be  looked  upon  as  one  of  the  most  sncocssfol 
operations  in  surgery  at  early  periods  of  life,  a  hazardous  one  in  middle  age, 
and  an  extremely  dangerous  one  in  advanced  age.  At  the  Norwich  Hospital, 
lithotomy  has  been  found  to  be  four  times  as  fatal  in  men  as  in  boys. 
Coulson  finds,  on  analysing  2,972  cases  of  lithotomy,  that  the  mortality  at 
each  successive  decennial  period  is  as  follows.  Below  10  years  it  is  1  in  13, 
and  thence  gradually  augments  from  10  to  80  years  to  1  in  9,  1  in  6,  1  in  5, 
1  in  4,  1  in  8-65,  1  in  3-23,  and  1  in  271. 

The  reason  of  the  small  mortality  after  lithotomy  in  boys,  as  compared 
with  adults,  is  most  probably  that  the  urinary  oigans,  more  especially  the 
kidneys,  are  healthier  than  in  the  adult.  Hence,  when  boys  die  after  lithotomy, 
they  do  not  usually  perish  from  the  same  causes  that  prove  fbtal  in  the  adult, 
viz.,  kidney-disease  and  diffuse  pelvic  inflammation  and  infiltration ;  but  the 
fatal  result  is  generally  the  consequence  of  some  accident  having  occurred  or 
\iolence  been  inflicted  during  the  operation,  such  as  by  mistaking  the  rDcto> 
vesical  space  for  the  interior  of  the  bladder,  the  tearing  across  of  the  uethia 
and  non-extraction  of  the  stone,  wounding  of  the  recto-veskal  fold  of 
peritoneum,  or  perforation  of  the  back  of  the  bladder  by  the  point  of  the 
scalpel.    It  is  by  these  accidents  usually  that  death  happens  in  boys  that 
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are  cut  for  stone,  and  not  from  anayoidable  circumstances  that  may  follow  the 
most  skilfullj  performed  operation. 

The  Sliook  of  tl&e  Oparatioii  occasionally  proves  fatal,  though  probably 
much  less  frequently  since  the  introduction  of  chloroform  than  was  formerly  the 
case.  Yet,  even  now,  patients  occasionally  die  from  this  cause,  induced  either 
by  a  very  much  prolonged  operation,  or  by  the  system  being  weakened,  and 
having  lost  its  resisting  power  in  consequence  of  disease  of  the  kidneys, 
jierhaps  of  a  latent  character. 

The  State  of  the  Kidneys  influences  the  result  of  lithotomy  in  the  adult 
more  directly  than  any  other  condition.  If  these  organs  be  sound,  the  patient 
will  usually  recover ;  hence  in  children,  in  whom  the  complication  of  renal 
<li8ease  rarely  exists,  lithotomy  is  very  successful,  even  though  the  operation  is 
proportionately  fi&r  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
the  kidneys  be  extensively  diseased,  the  patient  will  commonly  die,  even  though 
he  have  been  operated  upon  with  the  utmost  care  and  skiU.  The  condition 
of  the  kidneys  that  is  especially  fatal  has  been  fully  described  in  Chapter 
LXVII. 

A  Prolonged  Operatioii,  even  under  anaesthetics,  is  dangerous ;  and, 
although  it  is  certainly  not  well  to  operate  against  time,  yet  it  is  undoubtedly 
udvantageoos  to  finish  the  operation  with  as  little  delay  as  is  consistent  with 
the  safety  of  the  i)atient,  even  though  he  be  ansesthetized. 

Bnmorrlmge  does  not  so  often  prove  fatal,  either  shortly  after  the  opera- 
tion, or  at  a  later  period,  as  might  be  expected  from  the  great  vascularity  of 
the  parts  incised.     Secondary  hemorrhage,  of  a  dangerous  or  even  fatal 
4j:baracter,  may,  however,  come  on  six,  eight,  or  ten  days  after  the  operation. 
I  have  known  it  as  late  as  the  fourteenth  day.    It  must  be  borne  in  mind 
that,  when  hssmorrhage  takes  place  after  the  operation,  the  blood  may  find 
ItA  way  into  the  bladder  rather  than  escape  externally,  distending  the  viscus 
with  ooagula,  but  not  giving  any  external  evidence  of  the  mischief  that  has 
occurred.    Secondary  hemorrhage  will  usually  cease  on  plugging  the  wound 
with  sponge  or  lint  soaked  in  alum  solutions.    Should  it  prove  serious,  how- 
ever, the  actual  cautery  may  be  advantageously  employed.     In  a  case  that 
4>ccarred  to  me,  the  bleeding  on  the  ninth  day  was  stopped  by  wiping  out 
che  wound  with  the  actual  cautery,  a  practice  which,  I  have  been  informed 
by  A.  Dalrymple,  was  occasionally  successfully  practised  by  that  excellent 
iithotomist,  his  father. 

C^jstitis  is,  in  my  experience,  a  rare  sequence  of  lithotomy.     I  have,  how- 
4'ver,  seen  it  occur,  attended  by  the  secretion  of  large  quantities  of  viscid,  ropy 
mucus  from  the  bladder,  coming  away  two  or  three  days  after  the  oix^ratioo, 
with  tenderness  in  the  suprapubic  region.     It  may  exist  before  the  operatioii^ 
or  may  be  produced  by  long-continued  or  rough  manipulations  with  the 
forceps  in  searching  for  the  stone,  or  by  the  irritation  of  the  tube.    The 
Hymptoms  are  apt  to  simulate  those  of  pelvic  peritonitis.    The  Trwinunl  oon* 
AifitB  of  fomentations  above  the  pubes,  abundant  diluents,  and  washing  o^^  ^^^ 
bladder  with  tepid  water  injected  through  the  wound. 

2MA1M  InfJammatlen  of  the  Areolar  Tissue  ef  the  Vrtiie*  *'*^tHM*\||\i 
4»f  the  layers  around  the  neck  of  the  bladder,  between  It  afi#l  tUa  r<xnW 
which  extend  thence  under  the  peritoneum,  ia  the  iimM  fn^tpyut  c%|w/^" 
Jeath  after  lithotomy.    Tliis  inflammation,  which  is  iJ**/*  'Irffune,  ^l^^^ 
Jiy  rapid  sloughing  of  the  textures  that  it  invaden,  $tiM;f  itt^  trwn  two  cs^JT^ 
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1.  From  the  nrine  being  infilirated  into  the  areolar  tissue^  in  oonseqnenoe  of 
the  incision  extending  beyond  the  limits  of  the  prostate,  into  the  loose  lajens 
of  tissue  that  lie  behind  the  recto-vcsical  fasoia  and  around  the  bladder ; 

2.  In  consequence  of  the  hrmaing  and  laceration  to  which  the  neck  of  the  bladder, 
the  prostate^  and  the  textures  between  it  and  the  rectum,  are  subjected,  in 
prolonged  attempts  to  extract  a  large  calculus  through  too  small  an  incisioiu 

1.  The  danger  of  Cutting  beyond  the  Lateral  Ligament  of  the  Bladder  in  the 
adult  has  already  been  adverted  to.  In  the  extraction  of  calculi  of  ordinary 
size,  there  can  be  no  necessity  to  extend  the  internal  incision  ;  but  when  the 
calculus  is  of  considerable  magnitude,  the  Surgeon,  wishing  to  get  as  ma<^i 
space  as  possible,  may  inadvertently  carry  his  knife  beyond  the  prostate ; 
or,  if  he  make  a  cut  into  the  right  side  of  this  gland,  he  may  perhaps 
prolong  it  a  little  too  fiir,  and  thus  open  the  loose  areolar  tissue  or  f»cia 
which  lies  beyond  it,  and  which  is  continuous  with  the  subperitoneal  plane 
of  areolar  tissue.  By  dilating  the  incision  in  the  prostate  downwards  and 
outwards,  either  with  the  finger  or  with  a  blunt  gorget,  injury  to  this  tissne 
is  prevented. 

If  the  incision  extend  beyond  the  prostate,  the  urine,  as  it  escapes  through 
the  wound,  soaks  into  the  meshes  of  the  loose  areolar  tissue  over  which  it 
flows,  and  thus  gives  rise  to  infiltration,  followed  by  rapidly  extending  inflnn- 
mation  and  sloughing,  which  speedily  involve  the  whole  of  the  neighboaring- 
textures.  This  mischief  genendly  occurs  within  the  first  forty-eight  bonis  : 
indeed,  I  have  never  seen  it  come  on  after  the  third  day.  It  is  indicated  br 
the  patient  being  seized  with  rigors,  followed  by  dry  heat  of  skin,  a  quiek 
pulse,  which,  after  a  time,  may  become  intermittent,  and  a  dry  and  brown 
tongue.  At  the  same  time  he  will  complain  of  some  tenderness  about  the 
lower  part  of  the  abdomen,  and  in  the  groins  ;  the  belly  becomes  tympanitic, 
the  body  covered  with  a  profuse  sweat ;  hiccup  comes  on,  the  pulse  becomes 
more  weak  and  fluttering,  and  death  usually  occurs  about  the  fourth  or  fifth 
day  after  the  operation.  In  some  cases,  there  are  more  decided  signs  of 
|)eritoneal  inflammation ;  but,  as  Brodie  very  truly  remarks,  this  is  not  tht* 
primary  disease,  but  is  only  induced  secondarily  by  the  inflammation  ami 
sloughing  of  the  areolar  tissue  of  the  pelvis  spreading  to  the  contiguous  serona 
membrane. 

The  Treatimnt  of  such  cases  must  he  conducted  on  the  ordinary  principles 
that  guide  us  in  the  management  of  diffuse  inflammations.  It  is  only  by  ad- 
ministering ammonia,  with  such  a  quantity  of  wine  or  brandy  as  the  state  of 
the  system  may  indicate,  together  with  such  nourishment  as  the  patient  can 
take,  that  life  can  be  preserved.  The  disease  is  a  depressing  one,  and  reqaiies 
a  stimulating  plan  of  treatment.  Brodie  has  recommended  that  in  these  caaes 
a  free  incision  should  be  made  through  the  sloughy  tissues  about  the  wonnd 
into  the  rectum,  in  accordance  with  the  general  principles  that  guide  ua  in  the 
management  of  similar  affections  elsewhere.  In  one  case  of  that  kind  that 
occurred  under  his  care,  he  saved  the  patient  bypassing  a  curved  pn>be*pointed 
bistoury  into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the  neck 
of  the  bladder ;  he  then  pushed  it  through  the  tunics  of  tiie  rectum,  and,  draw- 
ing it  downwards,  divided  the  lower  part  of  the  gut  together  with  the 
sphincter ;  thus  laying  the  wound  and  the  rectum  into  one.  The  relief  was  im- 
mediate, and  the  patient  recovered.  This  plan  of  treatment  certainly  aeema 
rational,  and  worthy  of  trial  in  similar  cases. 
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2.  Diffuse  inflammation  of  the  areolar  tissue  around  the  neck  of  the  bladder 
and  prostate  arising  from  Bruising  aaid  Over'distmsion  of  the  parts  during  the 
extraction  of  a  large  calculus  is,  I  believe,  a  more  frequent  occurrence  than 
infiltration  of  urine,  and  fully  as  fatal  Thia  sequence  of  lithotomy  is  especially 
apt  to  occur  in  those  cases  in  which,  in  consequence  of  diseased  kidnejs,:or  the 
existence  of  other  organic  mischief,  the  patient  is  more  than  usually  liable  to 
the  supervention  of  diffuse  inflammation. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
must  be  exerted ;  hence  undue  bruising  and  laceration  are  very  apt  to  be 
inflicted  upon  the  parts  that  constitute  the  line  of  incision.    It  is  in  this  way 
that  the  danger  of  lithotomy  increases  almost  in  exact  proportion  to  the  size 
of  the  calculus  :  for  here  the  Surgeon  is  often  placed  between  the  horns  of  a 
dilemma.    He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus 
incur  the  risk  of  inducing  urinary  infiltration  into,  and  diffuse  inflanmiation 
of  the  pelvic  faaciffi :  or  else,  by  limiting  his  incision  to  the  gland,  and 
thus,  having  an  aperture  of  insufficient  size,  he  may  inflict  severe  injur}- 
by  the  bruising  and  laceration  of  parts  during  forcible  and  possibly  pro- 
longed efforts  at  extraction.    It  must,  however,  be  borne  in  mind  that,  the 
larger  the  stone,  the  more  probability  is  there  of  the  existence  of  old-standing 
disease  of  the  bladder  or  kidneys,  and  of  an  unfiivourable  result  from  this 
cause.    Crosse  has  drawn  up  a  table  that  shows  very  strikingly  the  influence 
of  the  weight  or,  in  other  words,  of  the  size  of  a  calculus  on  the  results  of 
lithotomy.  He  found  that  when  the  stone  was  one  ounce  and  under  in  weight, 
the  deaths  were  in  the  proportion  of  1  in  11*25  cases.    When  it  was  from  1  to 
2  ounces  in  weight,  there  was  1  death  in  6'Gl  cases :  when  from  2  to  8  ounces, 
1  death  in  2*18  cases :  when  from  3  to  4  ounces,  1  death  in  1*57  cases :  when 
from  4  to  5  ounces,  1  death  in  l'G6  cases.    This  table,  which  has  been  con- 
stmcted  on  the  results  of  708  cases,  illustrates  very  clearly  these  fiicts,  that  the 
operation  for  the  removal  of  a  large  calculus  is  far  more  dangerous  than  that 
for  the  extraction  of  a  small  one,  and  that  the  danger  increases  in  the  direct 
ratio  of  the  size  of  the  stone. 

The  qrmptoms  of  diffuse  inflammation  of  the  areolar  tissue  arising  from  this 
cause  very  closely  resemble  those  from  infiltration  of  urine,  and  the  treatment 
most  be  conducted  on  precisely  similar  principles. 

Paritonitis  may  occur  after  lithotomy,  as  a  consequence  of  the  extension 
of  inflammation  from  the  bladder  or  the  pelvic  areolar  tissue  to  the  serous 
m^nbrane,  from  wound  of  the  posterior  part  of  the  bladder,  or  from  extension 
of  inflammation  from  a  saoculus  of  the  bladder  to  its  immediate  investment  of 
peritoneum.  To  one  or  other  of  these  conditions,  more  especially  inflamma- 
tion of  the  pelvic  fascise,  it  will  always  be  found  to  be  secondary. 

fjlmighiwg. — In  feeble  and  cachetic  persons,  especially  in  those  who  are 
the  subjects  of  phosphatic  calculi,  the  wound  wUl  ofl;en  assume  a  sloughy 
condition,  and  heal  slowly,  and  its  surface  may  become  coated  by  phosphates. 
In  such  cases  a  liberal  allowance  of  stimulants  will  be  required,  together  with 
the  local  application  of  compound  tincture  of  benzoin ;  and,  in  order  to 
fiunlitate  h^ing  at  a  more  remote  period,  a  solution  of  nitrate  of  silver  may 
be  ^plied  to  the  wound.  The  phosphates  may  be  removed  by  injection  of 
the  dilute  nitric  acid  lotion. 

TjmmUk  aad  8«plio«mia  are  not  uncommon  causes  of  death  after  litho- 
tomy.   Acute  septiciemia  is  usually  the  immediate  cause  of  death  in  difftase 
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pelvic  cellulitis,  the  patient  perifihing  from  general  blood-poisoning  rather 
than  from  the  local  condition.  Pysemia,  when  it  occars,  usnally  sets  in  after 
the  first  week.  The  secondary  abscesses  are  not  nncommonlj  confined  to  the 
joints  and  subcataneons  areolar  tissue,  and  the  disease  may  assume  a  chronic 
form.    The  treatment  presents  nothing  special. 

Othee  Mbthodb  of  PBRFORMiNa  LiTHOTOMY. — Having  finished  the  con- 
sideration of  the  ordinary  lateral  o})eration,  we  shall  now  proceed  to  that  of 
other  methods  for  extracting  the  stone  by  cutting  procedures.  These  are  the 
Median^  the  Bilateral^  the  Medio-lateral,  the  RecUhvesical,  and  the  Stgprapubir 
operations ;  each  of  which  has  its  advocates^  to  the  exclusion  of  the  others, 
and  each  of  which  undoubtedly  possesses  certain  special  advantages.  In 
addition  to  these,  there  are  various  modifications  of  these  different 
operations  which  the  ingenuity  of  Surgeons  has  devised,  but  which  have 
usually  little  to  recommend  them  in  the  opinions  of  any  except  their 
originators. 

Median  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedure 
by  which  a  stone  is  extracted  through  an  incision  in  the  raphe  of  the  perinfenm 
extending  into  the  urethra  behind  the  bulb. 

History, — ^The  history  of  the  median  operation  affords  an  illustration  of  the 
nmtability  of  professional  practice,  and  makes  it  appear  as  if  therc  were  a  cycle 
of  opinion  in  surgery,  as  in  fashion,  politics,  and  philosophy.  The  median 
operation  was  introduced  three  or  four  hundred  years  ago,  and  continued  to  be 
piuctised  up  to  the  middle  of  the  last  century,  when  its  tediousness,  its  painfnl 
character,  and  the  excessive  mortality  following  it,  caused  it  to  fall  into  disuse 
as  soon  as  the  safer  and  simpler  method  of  Cheselden  was  introduced.  Of  late 
years,  however,  it  has  been  revived  under  a  somewhat  modified  form  ;  and  it 
is  this  modern  median  operation,  and  its  supposed  advantages  over  the  lateral, 
tliat  we  must  here  consider. 

The  old  median  operation  —called  also  the  "  Marian,"  from  Sanctus  Ma- 
rianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 
*'  operation  of  the  apparatus  major,''  from  the  number  of  instrumentB  used  in 
it — was  performed  in  the  following  manner,  according  to  John  Bell.  A 
grooved  staff  was  introducx^d  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  way ;  the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  perinsBum,  not  exactly  in  the  raphe,  which  wa.s  thought  to  be 
dangerous,  but  very  slightly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  knife  was  then  carried  on  to  the  membranous  pcui  of  the  nrethnu 
which  was  opened  on  the  groove  of  the  staff ;  and,  the  knife  being  kept  finnly 
pressed  against  the  staff,  a  long  probe  was  introduced  into  the  bladder  by  its 
side.  The  knife  and  the  staff  were  now  withdrawn,  nothing  but  the  probe 
being  left  in  the  bladder,  to  serve  as  a  guide  into  this  cavity.  Along  this 
probe,  two  iron  rods,  called  "  conductors,"  were  now  passed,  and  with  these 
the  opemtor  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the 
handles ;  at  least,  it  was  said  that  he  dilated  them,  but,  as  John  Bell  pithily 
observes, ''  he  dilated,  or,  in  plain  language,  tore  open,  the  prostate  gland." 
These  conductors  being  held  aside,  "  dilators  "  were  introduced  so  as  to  enlarge 
the  oi)ening,  the  forceps  was  then  pushed  into  the  bladder,  and  the  stone 
extracted  as  it  best  could  be. 

The  principles  of  this  operation  were — a  limited  incision  in  the  membranoos 
part  of  the  urethra  above  the  anus ;  dilatation,  and  not  incision,  of  the  prostate 
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and  neck  of  the  bladder ;  or,  to  oae  the  words  of  Le  Cat,  "  small  incision  ; 
much  dilatation." 

lU  results  were,  however,  bo  uiuncoessful,  thst  it  fell  into  entire  disuse  here, 
and  almost  so  on  the  continent,  merely  appearing  from  time  to  time  under 
varions  modifications  at  one  or  other  of  the  contineDtal  schools.  This  condition 
of  things  prevailed  until  a  new  form  of  median  operation  was  devised  by 
AUaiton,  who  with  great  perseverance  and  equal  ability  ni^ed  it  upon  the 
attention  of  Surgeons  in  this  coontry,  by  whom  it  has  now  been  extensively 
practised. 

i)p«ratie&. — This  operation,  for  the  introduction  of  which  into  modem 
sorgeiy  the  greatest  credit  is  due  to  Allarton,  is  performed  as  follows.  A  staff, 
groor«d  along  its  convexity,  having  been  inserted  into  the  bladder,  the  patient 
is  tied  up  in  the  usual  manner ;  the  Surgeon  then,  sitting  in  front,  introduces 
his  left  index  finger  into  the  reotom,  and  feels  for  the  apex  of  the  prostate, 
against  which  he  keeps  it  lodged,  in  order  to  judge  of  the  distance  of  the  pros- 
tate ftom  the  surface,  to  act  as  a  guide  to  the  knife,  and  prevent  the  rectum 
ftom  being  wounded.    A  straight- backed  bistoury  is  now  entered  half  an  inch 
above    tiie    anal    ^terture,   and 
pushed  straight  forwards,  to  a 
depth  of  about  an  inch  and  a 
half  in  the  mesial  line,  so  as  to 
enter,  if  possible,  the  groove  of 
the  staiF   at  the    apex    of  the 
prostate.    A  small   incision  up- 
wards is  then  made  in  the  groove 
of  the  staff,  and,  as  the  knife  is 
withdiuwn,  the  incision  in  the 
skin  is  also  extended  upwards : 
the  knife  is  then  laid  aside,  and 
a  long  ball-pointed  probe  is  intro- 
duced into  the  bladder  along  tbe 

groove  of  the  StafT,  which  is  then        PK-  W«.— ll*iU«n  UianUon  wlUi  Rectucnlir  HUD. 

witfadrawn.    The  probe  is  now 

the  only  guide  to  the  bladder ;  and  up  to  this  point,  therefore,  there  is  but 
liUte,  if  any,  difference  between  the  modem  median  and  the  old  Marian 
operations,  except  that  the  indsion  is  exactly  in,  instead  of  a  little  to  one 
side  of,  the  middle  line.  The  forefinger  is  now  introduced  along  the  probe, 
and  by  working  it  forwards  the  prostate  is  dilated,  and  the  finger  enters  the 
bladder,  when,  the  prube  being  removed,  the  forceps  is  introduced,  and  the 
stone  extracted.  Thus  it  will  be  seen  that  the  only  real  point  of  difference 
between  ihm  and  the  old  Marian  operation,  is  that  in  the  modem  median 
the  finger  is  naod  as  the  dilator,  whilst  in  the  Marion  the  prostate  and  neck  of 
the  bladder  were  forcibly  expanded  or  tom  open  by  the  use  of  instruments ; 
a  difference,  however,  of  no  slight  moment. 

I  have  foond  it  advantageous  to  modify  this  opention  in  one  or  two  points. 
The  first,  which  I  think  of  some  ntihty,  is  to  use,  instead  of  the  ordinary  curved 
staff,  a  rectangular  one  grooved  from  about  one  inch  above  the  elbcm  nearly 
to  the  point,  rcsembhng  the  staff  introduced  by  Bochanan  of  filaagow  (Fig. 
H6C).  Its  use  and  advantages  are  that,  when  in  the  bladder,  the  angle  rests 
t  the  apex  of  the  prostate,  and  oan  be  felt  in  the  perinienm,  and  the 
VOL.  II.  9  k 
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Surgeon  can  jadge  of  the  exact  point  where  to  enter  the  knife  (directing  it  so 
as  to  open  the  groove  just  below  the  angle),  which  he  cannot  do  with  the 
carved  staff ;  the  incision  upwards  also  is  limited,  and  there  is,  besides,  leas 
danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards  away  from 
it,  and  not  pushed  down  against  it,  as  with  the  ordinary  staff.  The  knife 
should  be  straight-backed,  having  the  back  not  more  than  two  inches  long ; 
so  that  the  Surgeon  can  tell  to  what  depth  he  has  entered  it.  I  have  found 
it  advantageous  in  practice  to  carry  a  beaked  director,  shf^d  like  a  lai^ 
hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  the 
urethra,  so  as  to  open  up  the  canal  and  thus  to  clear  the  passage  for  the  6agcT, 
And  having  opened  the  urethra,  I  think  it  better  to  dilate  the  prostate  before 
withdrawing  the  staff;  by  pushing  the  finger  slowly,  with  a  rotatoiy  movement, 
along  its  side,  the  bladder  is  entered  \rith  more  ease  and  certainty ;  whereas, 
if  only  the  probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon  is  apt 
to  push  the  bladder  before  him.  It  has  been  proposed  to  employ  mechanio^ 
means  of  dilatation,  instead  of  the  finger,  to  open  up  the  prostate  and  neck 
of  the  bladder;  and  I  had  some  dilators  for  this  purpose  constructed  by 
Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the  female  urethra.  I 
tried  them  on  the  dead  subject ;  but  I  have  not  ventured  to  use  them  on 
the  living,  lest,  by  the  employment  of  screw-power,  the  same  deep  laceraUons 
of  the  neck  of  the  bladder  should  result  that  were  so  fatal  in  the  old  Marian 
operation.  Indeed,  I  believe  that  their  use  would  be  ftaught  with  danger 
from  their  liability  to  occasion  rupture  of  the  neck  of  the  bladder ;  and,  if 
persisted  in,  I  cannot  but  fear  that  they  will  bring  discredit  on  the  operation, 
reducing  it  to  the  condition  of  an  old  Marian,  and  repeating  the  dangers  of 
that  procedure.  No  safe  dilatation  can  be  effected  except  by  the  finger,  with 
which  no  harm  can  be  done,  whilst  it  appears  to  me  that  the  greatest  possible 
mischief  may  be  done  with  screw-dilators. 

COMFABISON  BETWEEN  THE  MEDIAN  AND  THE  LATERAL  OPERATIONS. — The 

two  operations,  the  lateral  and  the  median,  cannot  with  propriety  be  compared 
as  a  whole,  as  we  have  as  yet  no  sufilcient  statistics  to  enable  us  to  determine 
whether  the  mortality  after  the  median  has  been  less  than  that  which  has  fol- 
lowed the  lateral.  We  may,  however,  compare  the  modem  median  operatkm 
with  the  lateral,  and  endeavour  to  determine  in  what  respects  the  median  ia 
superior,  in  what  inferior,  to  the  lateral,  and  in  what  cases  it  might  be  em* 
ployed  instead  of  the  latter.  For  in  this,  as  in  lithotrity,  the  Sorgeoa  should 
not  be  too  exclusive  ;  it  is  his  duty  to  learn  and  to  practise  different  meihoda 
of  attaining  the  same  end,  and  to  make  use  of  one  or  the  other  according  to  the 
requirements  of  the  actual  case  before  him,  and  to  endeavour  to  select  what  ia 
good  and  to  reject  what  is  doubtful  in  every  method  brought  before  him. 
It  would  be  in  the  highest  degree  unsurgical  to  crush  only,  or  to  cut  only, 
every  patient  with  stone  coming  under  care ;  and  I  believe  that  there  is  a 
choice  as  to  the  cutting  operation  to  be  performed.  In  fact,  there  are  no  i^ra- 
tions  in  Surgery  that  require  to  be  so  frequently  modified,  according  to  the 
necessities  of  the  particular  case,  as  those  for  stone  ;  the  age  of  the  patient,  the 
size  and  number  of  the  calculi,  and  the  condition  of  the  uriuaiy  organs^  aO 
exercise  very  important  modifying  influences,  and  prevent  the  Surgeon  from 
confining  himself  to  one  method  exclusively. 

In  order  to  make  a  proper  comparison  between  these  two  operations — the 
median  and  the  lateral — ^we  must  take  them  seriatm.    The  difficulties  and 
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dangerg  of  the  lateral  operation  are  :  1,  the  difficulty  in  some  cases  of  entering 
the  bladder  ;  2,  haemorrhage  ;  8,  the  risk  of  wounding  the  bulb  ;  4,  of  wound- 
ing the  rectum  ;  5,  too  extensive  an  incision  in  the  prostate,  and  opening  up 
the  pelvic  iiascia ;  6,  the  difficulty  in  extracting  the  stone. 

1.  Oen^ral  Ease  and  Bimplieity  of  tho  Op«ntioa. — There  is  no  doubt 
that  the  Surgeon  will  be  more  skilful  in  that  operation  which  he  has  more  often 
performed :  but,  so  &r  as  ease  and  simplicity  are  concerned,  there  is  no  great 
diflferenoe  between  them.  In  the  lateral  operation  there  is  very  seldom  any 
difficulty  in  entering  tlie  bladder,  though  Surgeons  have  sometimes  been  foiled 
in  this  ;  but  Surgeons  of  the  greatest  skill  liave  also  had  great  difficulty  in 
entering  the  bladder  in  the  median  operation.  The  bladder  tends  to  be 
pushed  upwards  and  backwards  before  the  finger,  especially  in  boys,  in  whom 
the  prostate  is  not  developed  ;  and,  unless  the  neck  of  the  bladder  be  well 
opened,  there  appears  to  be  great  danger  of  tearing  wstiXR  the  membranous 
part  of  the  urethra,  and  of  pushing  backwards  the  separated  bladder.  In  boys, 
the  parts  are  so  very  small  and  undeveloped,  and  the  space  to  work  in  is  so 
very  narrow,  that  an  ordinary  finger  can  only  with  great  difficulty  be  got 
through  the  neck  of  the  bladder  unless  this  have  been  freely  incised.  But,  by 
doing  this,  we  depart  entirely  from  the  guiding  principle  laid  down  by  the 
advocates  of  the  median  operation,  viz.,  dilatation  and  not  incision.  So  far  as 
facility  of  entering  the  bladder  is  concerned,  the  two  operations  are  probably 
on  a  par  in  the  adult :  but  in  the  boy  the  result  of  recent  experience  would 
show  that  the  difficulties  in  this  respect  are  &r  greater  in  the  median  than  in 
the  lateral ;  so  great,  in  fact,  that  the  operation  should  nevo*  be  performed. 

2.  Bamorrhage. — In  this  respect,  the  median  operation  has  decidedly  the 
advantage.  If  the  incision  be  made  in  the  middle  line,  without  wounding  the 
bulb,  although  there  may  be  tolerably  free  bleeding  at  the  time,  yet  there  is  no 
vessel  that  can  furnish  dangerous  consecutive  haemorrhage  ;  whilst  in  the  lateral 
operation  there  are  the  dangers  of  arterial  and  of  proflise  venous  hssmorrhage, 
the  knife  coming  into  close  relation  with  the  artery  of  the  bulb  and  others  of 
some  size.  If  the  object  were,  therefore,  simply  to  save  bloody  the  median  is 
so  far  better  than  the  lateral.  But,  after  all,  it  must  in  fairness  be  said 
that  the  danger  of  excessive  haemorrhage  in  the  lateral  operation  is  small. 
With  care,  it  will  rarely  happen  that  the  patient  loses  a  dangerous  amount  of 
blood. 

3.  Wound  of  tlio  Bvlb. — ^This  may  occur  in  both,  but  is  more  difficult  to 
avoid,  and  indeed  is  very  likely  to  happen,  in  the  median,  as  the  bulb  some- 
times so  overlaps  the  membranous  part  of  the  urethra,  that  it  \a  difficult  not 
to  cut  it ;  whilst  in  the  lateral  operation,  by  cutting  low  down,  and  entering 
the  groove  of  the  staff  well  back,  and  from  below  upwards,  this  may  usually 
be  avoided.  It  is  true  that  division  of  the  bulb  in  the  mesial  line  seldom 
gives  rise  to  much  haemorrhage  ;  but  cases  have  occurred  to  my  knowledge, 
though  not  in  my  practice,  in  which  patients  have  died  from  this  cause 
after  perineal  section,  the  blood  reguig;itating  into  the  bladder,  and  filling 
that  viscus. 

4.  Woond  of  tho  Uoatnin — ^This  gut  is  not  in  much  danger  in  the  latend 
operation,  unless  it  be  distended.  In  the  median,  on  the  other  hand,  the 
rectum  is  in  considerable  danger.  If  this  operation  be  performed  on  the  dead 
body,  it  will  be  found  that  the  back  of  the  bistoury  comes  very,  I  may  say 
uncomfortably,  close  to  the  finger  in  the  rectum  ;  and  if  another  finger  be 
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placed  in  the  woand,  they  will  oome  into  very  close  apposition  just  anterior  to 
the  prostate.  In  the  old  Marian  operation,  the  rectnm  naed  to  be  very 
frequently  cut,  gas  and  ft^ces  issuing  from  the  wound. 

5.  Treatment  of  tlie  Prostate. — ^As  to  the  difference  in  this  respect — 1>^ 
dflatation  in  the  median,  section  in  the  lateral  operation — I  believe  it  to  be 
more  imaginary  than  real.  I  think  that  it  is  very  nearly  the  same  in  both 
operations  when  properly  performed.  All  are  agreed  that  in  the  lateral  opera- 
tion but  a  limited  incision  should  be  made  in  the  prostate  and  neck  of  the 
bladder,  the  opening  being  dilated  with  the  finger,  so  as  to  avoid  opening  np 
the  pelvic  fascia.  The  diiference  between  an  incision  that  opens  the  dqnxde 
of  the  prostate,  and  dilating  this  structure  by  the  finger,  is  very  great.  The 
great  object  in  lateral  lithotomy  is  not  to  open  up  the  pelvic  fascia  with  the 
knife  ;  and  it  is  difficult,  if  not  impossible,  to  tear  this  with  the  finger.  If  we 
take  an  aponeurosis  out  of  the  body,  it  will  be  found  to  be  very  difficolt  to 
tear  ;  but  if  touched  ever  so  lightly  with  the  knife,  it  separates  at  once.  So, 
in  the  median  operation,  the  prostate  may  be  dilated  to  a  considerable  extent 
without  opening  its  capsule.  I  have  used  the  word  ^^  dilate  ; "  but  dilatation 
appears  to  me  to  be  an  erroneous  term.  I  beb'cve  that  the  prostate  is  not 
simply  dilated,  but  lacerated :  that  there  is  an  actual  laceration  of  the  aab- 
stance  of  the  prostate,  but  not  extending  into  or  through  its  capsule.  I  have 
often  examined  the  prostate  in  the  dead  subject,  after  it  has  been  subjected 
to  this  process  of  dilatation,"  and  have  always  found  its  substance  more  or 
less  torn.  A  laceration  of  the  substance  of  the  prostate,  however,  is  of  no  oon* 
sequence,  and  becomes  dangerous  only  when  it  extends  so  far  backwards  as  to 
tear  the  lateral  ligament  of  the  bladder,  when  it  exposes  the  patient  to  the 
fatal  accident  of  extravasation  of  urine  and  diffuse  inflammation  of  the  pelvic 
fascia.  Now,  in  the  lateral  operation,  in  ranning  the  knife  down  the  groove 
of  the  staff,  the  Surgeon  may  readily,  unless  care  be  taken,  and  very  often,  I 
believe,  does  actually  and  almost  unavoidably  go  beyond  the  limits  of  the  proa* 
tate,  and  thus  exposes  the  patient  to  all  these  dangers.  In  the  median  this 
cannot  be  done,  if  the  knife  be  not  used  after  the  urethra  is  opened,  the  pros- 
tate being  dilated  solely  with  the  finger.  So  far  as  this  point,  then,  is  con* 
cemcd,  the  median  may  be  regarded  as  safer  than  the  lateral  operation,  it 
being  mpossibU  to  open  up  the  recto-vesical  fascia  with  the  finger  in  the 
median,  whilst  it  may  be  opened  by  the  knife  in  the  lateral. 

In  fact,  the  neck  of  the  bladder  and  the  prostatic  portion  of  the  nrethra  are 
in  the  median  operation  placed  very  much  in  the  position  of  the  female  nrethra 
when  that  is  dilated  for  the  extraction  of  a  calculus ;  being  dilated  to  a  great 
extent,  and  somewhat  lacerated,  but  not  torn  through  so  as  to  admit  mine 
into  the  sub-peritoneal  cellular  tissue  of  the  pelvis ;  and  in  this  I  believe  the 
great  and  essential  superiority  of  the  median  over  the  lateral  operation  to 
consist. 

6.  Xaaipnlatioa  of  the  Foroepa  and  Batraclien  of  the  Stone. — ^Id 
the  adult,  the  main  difficulty  of  lithotomy  does  not  lie  in  entering  the  bladder, 
but  in  the  completion  of  the  operation — the  removal  of  the  stone.  And  the 
difficulty  and  danger  increase  in  proportion  to  the  size  of  the  caknlos ;  the 
tissues  between  the  neck  of  the  bladder  and  the  perineal  integnmenta  mnst 
either  be  widely  cut  or  extensively  torn  and  bruised  to  allow  the  passage  of  a 
large  stone.  No  amount  of  simple  dilatation  of  which  these  tivnea  arc 
soBceptible  can  make  a  passage  through  them  that  will  allow  the  extraction  o 
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a  Btone  \\  inch  in  diameter ;  such  a  stone  must  either  be  cut  or  torn  out. 
Now,  what  space  have  we  in  the  median  operation  for  the  introduction  of  the 
forceps  and  the  extraction  of  a  large  stone  ?  Here,  I  think,  is  the  weak  point 
of  the  median  operation.  In  it  the  incision  is  made,  and  all  the  manipulation 
is  practised,  towards  the  apex  of  the  narrow  triangle  formed  by  the  rami  of 
the  pubic  bones.  The  base  of  this  triangle  is  represented  by  a  horizontal  line 
corresponding  to  the  level  of  the  membranous  portion  of  the  urethra,  and 
consequently  does  not  occupy  the  widest  part  of  the  perinseum ;  it  is  formed 
by  the  lower  portion  of  the  deep  perineal  fietfcia  or  triangular  ligament,  the 
space  behind  it  being  filled  up  by  the  rectum  and  its  muscles,  and  the  ischio- 
rectal &t.  The  ligament  forms  a  barrier  stretching  across  the  perimeum, 
which  cannot  be  depressed,  and  requires  to  be  divided  laterally  into  the 
ischio-rectal  fossa  before  a  stone  of  any  considerable  magnitude  can  be 
removed  It  was  in  consequence  of  the  extensive  bruising  and  laceration  of 
these  structures,,  and  the  difficulty  experienced  in  bringing  the  stone  through 
them,  that  the  old  Marian  operation  fell  into  disuse. 

In  performing  the  median  operation  there  arc  three  points,  or  rather  planes, 
of  obstruction,  between  the  surface  and  the  interior  of  the  bladder.  The  first 
is  occasioned  by  the  muscles  of  the  i)eriuseum,  and,  perhaps,  also  by  the  under 
portion  of  the  deep  perineal  fascia.  In  the  lateral  operation  we  cut  across  this 
plane,  and  lay  open  the  ischio-rectal  fossa,  giving  abundance  of  room  for  the 
manipulation  of  the  forceps  and  the  extraction  of  the  stone,  along  the  base 
of  the  triangle  formed  by  the  rami  of  the  ischium  and  pnbes.  But  in  the 
median  we  have  to  extract  towards  the  summit  of  this  space,  at  the  apex  of  a 
narrow  triangle,  ha\ing  the  muscular  structures  forming  a  tense  bar  along  its 
base,  and  offering  a  material  obstecle  to  the  introduction  of  the  forceps  and  the 
extraction  of  the  stone. 

The  second  obstacle  lies  in  the  prostate  ;  but,  as  it  is  easily  removable  by 
dilatation,  it  cannot  be  considered  a  serious  one. 

The  third,  the  deepest  and  most  important,  is  situated  at  the  neck  of  the 
bladder.  We  find  here  a  narrow  tense  ring  beyond  the  prostate ;  and  this  bar 
remains  intact  in  spite  of  the  dilatation  and  laceration  to  which  the  prostate 
has  been  subjected.  On  introducing  the  finger,  we  shall  feel  it  grasped  tightly 
by  this  ring.  I  have  found,  by  experiments  on  the  dead  subject,  that  this 
inner  ring  of  the  neck  of  the  bladder  cannot  be  expanded  to  a  size  more  than 
sufficient  for  the  extraction  of  a  calculus  of  one  inch  in  diameter  without 
laceration  or  incision  :  and  its  laceration  or  rupture  is  well  known  to  be  one 
of  the  most  dangerous  and  fatal  accidents  in  lithotomy.  It  is  in  consequence 
of  the  obstacle  offered  by  this,  that  the  median  operation  is  not  ayailable  for 
the  extraction  of  large  calculi.  A  calculus  over  one  and  a  half  inch  in 
diameter  cannot  be  extracted  by  the  median  operation  without  the  employ- 
ment of  great  violence.  But,  though  much  force  is  usually  required  in  order 
to  extract  a  calculus  of  even  moderate  size  through  this  tense  ring  at  the  neck 
of  the  bladder,  it  is  an  undeniable  fact  that  serious  consequences  seldom 
follow  the  violence  so  used,  and  that  a  degree  of  force,  which  would  be  fatal 
in  lateral  lithotomy,  may  be  employed  without  danger  in  the  extraction  of  a 
calculus  by  the  median  operation.  In  this  respect  the  extraction  of  a  calculus 
by  the  median  operation  resembles  the  removal  of  one  through  the  dilated 
urethra  of  the  female;  the  great  point  in  favour  of  the  median  over  the 
lateral  procedure,  and  the  cause  of  its  comparative  safety,  being  that  the 
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lateral  true  ligament  of  the  bladder  is  not  incised,  nor  otherwise  opened. 
Bat,  it  may  be  said,  what  is  easier,  when  the  finger  is  in  the  bladder,  than 
to  pnsh  a  probe-pointed  bistoury  along  it,  and  cut  downwards  and  outwards 
through  these  structures  into  the  ischio-rectal  fossa,  if  the  stone  be  large^  and 
thus  get  plenty  of  space  ?  Nothing  could  be  easier  or  more  simple ;  but  what 
would  be  the  consequence  ?  We  at  once  reduce  the  median  to  the  conditions 
of  the  lateral  operation.  A  fi^  incision  in  the  neck  of  the  bladder  and  prostate 
increases  the  tendency  to  hsemorrhage,  opens  up  the  fascia,  and  exposes  the 
patient,  in  fact,  to  all  the  dangers  of  an  ill-contrived  lateral  operation,  deatroj- 
ing  at  once  and  altogether  the  principle  of  the  median  operation — riz.,  dilata- 
tion, and  not  incision  ;  and,  if  we  do  not  gain  space  by  incision,  but  attempt 
to  extract  a  moderately  large  stone  by  dilatation  of  the  parts,  we  shall  certainly 
not  succeed,  but  our  dilatation  will  end  in  a  laceration,  not  only  of  the  sub- 
stance of  the  prostate,  which  is  safe,  but  of  the  neck  and  perhaps  of  the  base 
of  the  bladder,  which  will  be  fatal.  Urinary  fistula  was  common  after  the  old 
Marian  operation.  It  remains  to  be  seen  whether  it  will  be  so  after  the 
modem  median. 

In  conclusion,  then,  it  appears  to  me  that  the  median  operation,  when  per- 
formed in  suitable  cases,  has  the  advantages  over  the  lateral  of  being  attended 
by  less  risk  of  arterial  hsemorrhage,  and  less  danger  of  injury  to  the  lateral 
ligament  of  the  bladder ;  but,  that  in  consequence  of  the  very  small  size  of  the 
opening  that  can  be  made  in  the  bladder  by  it,  jn-omM  these  advantages  art^ 
maintained,  it  is  applicable  only  to  stones  of  at  most  a  medium  size,  and  that 
it  cannot  in  all  cases  be  substituted  for  lateral  lithotomy,  as  the  general 
operation  for  stone,  where  lithotrity  is  not  admissible. 

Zndioationa  fbr  the  Xediaa  Operation. — The  median  operation  may 
with  propriety  be  performed  in  the  following  classes  of  cases.  1.  In  caaea 
where  foreign  bodies,  such  as  pieces  of  bougie,  of  tobacco-pipe,  &c.,  are  lodged 
in  the  bladder,  the  median  is  preferable,  the  body  being  small,  elongated,  and 
easily  extracted.  2.  It  may  be  employed  to  remove  stones  not  exceeding  one 
inch  in  their  smallest  diameter.  But  then,  it  may  be  said,  calculi  of  this  aise 
can  generally  be  safely  subjected  to  lithotrity.  That  is  true ;  but,  in  certain 
of  these  cases,  lithotrity  is  not  admissible ;  so  that  the  median  operation 
is  indicated  in  cases  of  small  calculi  in  which  lithotrity  cannot  be  practised 
in  consequence  of  inflammation  of  the  bladder,  or  some  other  comphcatioo. 
If  a  small  calculus  be  lodged  just  behind  the  prostate,  in  a  pouch  which 
occasionally  forms  at  a  lower  fundus  of  the  bladder,  we  may  come  down 
on  it  at  once  by  the  median  incision.  8.  When  there  are  numerous  small 
calculi,  lithotrity  is  not  desirable,  and  then  the  median  operation  appears 
to  be  preferable.  4.  In  cases  in  which  lithotrity  has  been  p^ormed,  and  the 
patient  is  unable  to  expel  the  fragments,  we  may  perform  the  median  operation, 
and  readily  extract  the  detritus  by  the  scoop,  as  it  lies  behind  the  prostate. 
5.  In  the  case  also  of  calculi  which  are  too  large  to  be  successfully  subjected  to 
lithotrity,  but  which,  if  removed  by  the  lateral  operation,  are  attended  by  a  fright- 
fill  rate  of  mortality,  it  seems  to  me  that  the  median  operation  mig^t  possibly 
be  advantageously  combined  with  lithotrity.  The  stone  having  been  broken  op 
at  one  sitting,  the  fhigments  might  at  once  be  extracted  through  a  limited  incision 
in  the  mesial  line  of  the  perinsBum.  6.  In  cases  in  which  the  patient  it  so 
anffimic  that  the  loss  of  an  additional  ounce  or  two  of  blood  might  turn  the  scale 
against  him,  median  is  preferable  to  lateral  lithotomy.    For,  although  it  is  far 
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no  means  a  bloodless  operation^  as  is  snpposed  by  some,  yet  there  is  less 
haemorrhage  during  the  perf  ormance^  or  rather,  perhaps,  less  continuous  oozing 
after  its  completion,  than  in  the  lateral,  and  there  is  certainly  not  the  danger 
of  the  profuse  bleeding  that  is  sometimes  seen  in  the  latter  operation.  Where 
we  have  to  do  with  a  stone  of  large  size,  the  median  is  not,  in  my  opinion,  safe  ; 
such  an  amount  of  traction  must  be  used  as  will  infallibly  bruise  and  lacerate 
the  neck  and  base  of  the  bladder,  and  expose  the  patient  to  infiltration  of  urine 


Fig.  807.— Line  of  Incision  in  Bilateral  Lithotomy  (Dnpuytna). 

and  deep  pelvic  inflanmiation — to  all  the  dangers,  in  fact,  of  the  old  Marian 
operation ;  dangers  which  were  so  great  that  more  than  half  the  patients 
subjected  to  it  perished,  and  which  caused  it  to  be  abandoned  for  the  lateral. 

The  median  operation  is  not  adapted  to  children.  The  space  in  them 
between  the  rectum  and  the  pubes  is  too  small,  and,  moreover,  *'  dilatation  " 
of  the  prostate  would  be  impossible,  as  it  is  not  large  enough  to  allow  the 
finger  to  pass  through,  and  any  attempt  to  do  so  without  free  incision  would 
probably  be  attended  by  transverse  laceration  of  the  urethra.  Moreover,  the 
lateral  operation  in  boys  is  so  successful  that  there  is  no  reason  for  adopting 
any  other. 

BiiiATERAL  LiTHOTOM T. — The  bilateral  operation  introduced  by  Dupuytren 
is  a  modification  of  the  old  median.    In  it  a  curved  transverse  incision  is  made 


Fig.  868.~Dapttytnn't  Uthotone  OkM,  Optned. 


across  the  perinacum  half  an  inch  above  the  anus,  towards  which  its  ooncavity 
looks,  the  horns  of  the  incision  extending  to  two-thirds  of  the  distance  between 
the  anus  and  the  tuber  ischii  on  each  side  (Fig.  867).  The  dissection  is  care* 
fully  carried  down  to  the  central  point  of  the  perinieum,  and  the  membranous 
portion  of  the  urethra  is  opened  on  a  grooved  median  staff  previoudy  intro- 
duced ;  along  this  the  double  Hthotcm$  eacfU  (Fig.  868)  is  passed  with  its  con* 
cavity  turned  upwards.    The  Surgeon,  having  well  assured  himself  that  the 
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iDBtniment  is  fairly  in  the  bladder,  Inrns  it  so  that  its  concavity  looki  down 
towards  the  rectnm  ;  the  spring  in  the  handle  ia  then  preaaed,  and  the  Usdes 
expanded  to  a  proper  distance  previously  re^pkted,  and  botli  lateral  lobea  of  the 
prostate  divided  to  a  corresponding  extent  downwards  and  (mtwards  in  with- 
drawing the  instmrnent  (Fig.  860).  The  extraction  of  the  stone  is  then 
e&cted  in  the  nsnal  way.  This  opemtion  appears  to  me  not  to  have  received 
the  attention  that  it  deservea  from  Surgeons  in  this  country.  Byibetng  carefal 
to  introduce  the  lithotome  into  the  membranons  portion  of  the  canal,  the 
arteries  of  the  bnlb  are  not  endangered,  and  indeed  the  tnuuverae  and 
snperficial  arteries  of  the  perinffium  are  also  above  and  beyond  the  line  of 
inciBion.    The  prostate  ia  divided  equally  on  both  sides   in  its  greatest 
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diameter  ;  if  the  expansion  of  the  lithotome  be  carefnlly  guarded,  there  is  no 
danger  of  going  beyond  the  limits  of  that  organ,  or  of  wounding  the  internal 
pndic  arteries  (Fig.  870j ;  and  the  interior  of  the  bladder  is  reached  by  Uie 
most  direct  and  readiest  passage.  In  withdrawing  the  lithotome,  the  faaodk 
must  be  well  depressed,  and  great  care  must  be  taken  that  the  instrument  be 
kept  securely  in  the  mesial  liue,  so  that  the  section  may  not  be  made  more 
freely  in  one  side  than  the  other. 

The  operation  has  not  been  performed  with  sufficient  fVeqnencr  in  this 
country  for  any  reliable  statistics  as  to  the  results  ;  but  Eve  of  Nashville  fan 
done  it  in  78  cases  of  all  ages,  with  only  8  deaths. 

Medio -BiLATEBAL  Ofekation. — Civiale  has  recommended  a  combination 
of  the  median  and  the  bilateral  operations  of  lithotomy,  by  which  ibe  chief 
objections  to  both  are  got  rid  of.  This  operation  is  easy  of  execution,  and 
has  been  performed  for  the  extraction  of  Imge  stones  Sram  the  bladder  (  for 
those  calculi,  in  &ct,  which  cannot  be  removed  by  the  ordinary  medisD 
operation  without  too  great  an  amount  of  force,  and  consequent  braising  or 
laceration  of  the  parts. 

The  operation  may  be  performed  in  the  foliowiug  manner.  The  patient 
having  been  tied  np,  and  a  deeply  grooved  rectangulnr  staff  passed  into  the 
bladder,  the  urethra  is  opened  at  the  membranous  port  with  the  edge  of  the 
knife  turned  upwards,  as  described  in  the  median  opciation  (p.  977) ;  the 
donble  lithotome  is  then  slid  along  the  staff  into  the  bladder,  it4  ooncsvity 
turned  downwards,  the  blades  expanded  to  but  a  limited  extent,  and  the 
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proetate,  or  the  bilateral  gotget  (Fig.  871),  invented  by  J.  Wood,  of  New 
York,  may  be  pushed  alonff  the  staffs  and  the  soft  Btniotnres  between  it  and 
the  Hoiface  inoined  as  it  ib  wtthdmnn.     If  the  atone  be  not  very  large,  the  in- 
cision may  he  confined  to  one  side  only,  and  made  vith  a  probe-pointed 
bistonry.    It  will  be  foood  that  sufficient  space  is  obtained  by  the  perpendicnlar 
ineision  of  the  skin  ;  whilst  the  limited  internal  transverse  cat  removes  that 
tension  and  resistance  of  the  deeper  stractnres,  which  in  the  ordiDarr  median 
operation   interfere  seriously   with   the  manipulation  of  the 
forceps  and  the  extraction  of  the  stone  ;  and,  by  the  divimon 
of  both  sides  of  the  t««itate  to  a  limited  extent,  abundance  of 
space  is  obtained.    Experience  has  shown,  however,  that  the 
advantages  are  rather  theoretical  than  practical,  and  that  its 
performance  in  this  country  has  been  attended  by  nnsatis&c- 
tory  results  ;  two  of  the  principal  dangers  being  wonnd  of  the 
rectum,  and  tearing  through  the  sphincter. 

Many  other  modifioations  of  Uie  median  and  the  bilateral 
operations  ha^-e  been  practised  by  varying  the  direction  of  the 
external  incision,  and  by  making  the  internal  one  on  one  or 
both  sides  of  the  prostate,  or  by  notching  this  structnre  in 
various  directions. 

Rbctovbsical  LiTHOTOHY. — ^This  operation  was  sng$;estcd 
by  Sanson  in  1847,  as  a  means  of  removing  large  stones  and 
avoiding  the  dangers  of  hsemorrh^;e,  but  the  results  liave  not 
been  siich  as  to  justify  its  performance  in  preference  to  other 
methods.    It  is  thus  performed.    A  stafF  grooved  on  its  con- 
vexity is  passed  into  the  bladder,  the  finger  is  then  passed  into 
the  rectum,  and  the  part  of  the  staff  lying  in  the  membranous 
portion  of  the  urethra  felt  for ;  a  knife,  with  its  edge  directed 
f{»mrds,  is  ±en  passed  along  the  finger  into  the  groove  of    Btt^^a^t 
the  staff  and  withdrawn,  dividing  the  internal  and  external 
Hphinoters  and  the  skin  at  the  mugin  of  the  anns ;  it  is  then  reintroduced 
with  its  edge  directed  downwards,  and  run  along  the  groove  of  the  staB*, 
dividing  the  prostate  and  notching  the  neck  of  the  bladder,  and  the  etone  ie 
Chen  exb«cted  in  the  usual  way. 

HinH  OR  Sttprapubir  Opeeatiox. — Although  the  median  and  lateral 
operations  for  lithotomy  are  perhaps  the  safest  for  the  extraction  of  stones 
of  small  or  moderate  size,  yet  there  can  be  no  doubt  that  their  results  are 
extremely  nn&vouroble  when  the  calculus  exceeds  a  certain  magnitude  ; 
and  in  these  circumstances  it  may  be  deemed  expedient  to  perform  the  "  high 
operation  "  in  preference  to  them.  It  is  fortnnate,  however,  that  large  calculi 
are  comparatively  rarely  met  with,  and  will  doabtlen  become  more  rare,  as  the 
diagnosis  of  stone  can  now  be  made  at  a  very  early  period  of  tbe  existence  of 
the  calculus,  and  as  the  treatment  is  now  generally  preventive.  Tlius,  of  the 
7('8  Norwich  cases,  that  form  the  boBis  of  Crosse's  tables,  and  indeed  of  our 
chief  information  on  tbcso  ]ioint8,  529  were  under  1  ounce  in  weight ;  119 
weighed  from  1  to  2  ounces ;  85  from  2  to  8 ;  11  from  8  to  4  ;  5  tram  4  to  5 ; 
and  only  4  were  above  this  Rize.  Hence,  if  vo  confine  the  high  operation  to 
those  instanoes  in  which  the  calcnlus  is  al>ove  snch  a  size  as  will  readily  admit 
of  extraction  through  the  periniEum,  we  shall  seldom  have  occasion  to  perform 
it ;  yet  instanoes  occasiouolly  oocar  in  which  no  oUier  method  of  extracting 
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the  calculuB  presents  itself.  Thns,  by  this  method^  Uytterhoeyen  snooeeded  in 
extracting  a  calculus,  of  which  he  has  kindlj  given  me  a  cast,  which  measured 
16|  inches  in  one  circumference,  and  12|  in  the  other.  It  was  perfectly 
moulded  to  the  shape  of  the  inside  of  the  bladder,  and  clearly  could  not  have 
been  removed  by  any  incisions  through  the  perinteum,  as  the  outlet  would 
have  been  insufficient  for  its  extraction.  The  patient  survived  the  operatioii 
eight  days. 

But  not  only  may  the  high  operation  be  required  on  account  of  the  size  of 
the  calculus ;  it  may  be  rendered  necessary  by  other  conditions,  snoh  aa  the 
existence  of  so  much  rigidity  about  the  hips  in  consequence  of  riieomatic 
disease,  as  would  prevent  the  proper  exposure  of  the  perineeom ;  or  by  that 
region  being  the  seat  of  disease  which  would  interfere  with  any  opeiBtion 
being  practised  through  it;  or  the  pelvic  outlets  may  be  so  contracted  by 
rickets  as  to  prevent  the  possil^ility  of  the  extraction  of  a  stone  through  them 
by  any  of  the  perineal  operations. 

Operation. — The  high  operation  consists  in  making  an  incision  through  the 
abdominal  wall,  above  the  pnbes,  and  opening  the  anterior  part  of  the  bladder 
below  the  reflexion  of  the  peritoneum  that  passes  upwards  from  its  sununit. 

In  performing  this  operation,  it  is  necessary  that  means  should  be  taken  to 
raise  up  the  summit  of  the  bladder,  so  that  it  may  project  weU  above  the  pabe9« 
and  thus  admit  of  being  safely  opened.  To  do  this  it  must  be  distended  widi 
fluid  as  the  first  step  in  the  operation.  The  fluid  used  should  be  some  murri- 
tating  antiseptic  solution  :  perhaps  the  best  is  a  concentrated  cold  solution  of 
boracic  acid,  warmed  to  the  proper  temperature  before  being  used.  ThymoU 
salicylic  acid,  and  permanganate  of  potash  have  also  been  recommended. 
Whatever  solution  be  used,  the  bladder  should  be  thoroughly  washed  out  with 
it  two  or  three  times  if  the  urine  be  foul.  If  it  be  acid  and  healthy  this  may 
be  dispensed  with.  About  twelve  to  sixteen  ounces  are  then  injected,  and  an 
India-rubber  ring  put  round  the  penis  to  prevent  the  fluid  from  eacainng. 
This  part  of  the  operation  may  be  performed  through  a  metal  catheter,  which 
can  be  securely  plugged  and  left  in  to  serve  subsequently  as  a  guide  to  the 
bladder.  Many  Surgeons,  however,  prefer  withdrawing  it.  Too  much  fiuce 
must  not  be  used  in  injecting  the  bladder,  as  several  cases  have  been  recorded 
in  which  rupture  has  resulted  from  so  doing.  The  bladder  having  been  dis- 
tended, Petersen  of  Kiel  recommends  that  an  india-rubber  bag  of  a  pyriform 
shape,  capable  of  holding  about  sixteen  ounces,  and  stiff  enough  to  retain  ita 
form,  should  be  introduced  into  the  rectum  and  distended  with  water  through 
a  tube  fixed  to  its  apex,  and  provided  with  a  stop-cock.  In  this  way  the 
bladder  is  steadied  and  pushed  forwards,  so  that  it  can  be  felt  cleariy  throogh 
the  abdominal  walls. 

The  incision  is  then  made  accurately  in  the  middle  line.  It  shonld  be  about 
two  to  three  inches  in  length,  and  should  extend  slightly  over  the  pnbea  at  it» 
lower  end.  The  pyramidales  being  drawn  on  one  side,  and  slightly  notched 
if  necessary,  the  linea  alba  is  exposed,  cautiously  opened  near  the  pabea,  and 
divided  upwards  for  about  two  inches.  The  fat  above  the  pnbea  is  then  poshed 
upwards,  and  the  distended  bladder  felt  for  with  the  finger.  If  an  instiuoKait 
have  been  retained,  its  handle  must  be  depressed,  so  as  to  make  ite  point  pro- 
ject, pushing  the  bladder  before  it.  The  part  of  the  bladdo*  uncovered  by 
peritoneum  may  be  reoognized  in  adults  by  its  muscular  fibres ;  in  duMren* 
Dulles  states  that  its  bluish-grey  colour  is  characteristia    The  bladder  hftving 
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been  fdlly  exposed,  miiBt  now  be  secured  bjr  a  tenaculam  passed  completely 
through  its  coats.  Some  Surgeons  prefer  two  tenacula,  between  which  the 
opening  may  be  made.  The  object  of  thus  securing  the  bladder  is  to  prevent 
its  being  lost  behind  the  pubes  as  soon  as  its  contents  are  let  out.  The  inci- 
sion into  it  must  be  made  with  the  edge  of  the  knife  directed  towards  the 
pnbes.  The  finger  is  then  introduced,  followed  by  the  forceps,  and  the  stone 
withdrawn.  In  doing  this  no  force  must  be  used,  lest  the  rent  should  extend 
to  the  peritoneal  surface.  .  Should  the  original  opening  be  too  small,  it  must 
he  enhffged  towards  the  pubes  with  a  probe-pointed  bistoury  till  the  calculus 
can  be  drawn  out  without  violence. 

The  stone  being  removed,  three  courses  are  open  to  the  Surgeon  :  he  may 
close  the  bladder  and  the  external  wound  with  sutures ;  he  may  sew  up  the 
l)ladder  and  leave  the  external  wound  open  ;  or  he  may  leave  both  open  and 
insert  a  large  drainage-tube.    Further  experience  is  yet  required  before  it  can 
be  definitely  stated  which  of  these  is  the  best.    It  was  hoped  that  by  adopting 
the  first  method,  and  at  the  same  time  performing  the  operation  with  anti- 
septic precautions,  that  complete  union  by  the  first  intention  might  be  obtained, 
bat  at  present  the  results  of  this  mode  of  treatment  have  not  been  very  satis- 
factory, and  it  is  now  generally  agreed  that  if  sutures  are  applied  at  all,  it  is 
better  in  all  cases  to  leave  the  external  wound  open,  as  it  is  a  great  safeguard 
against  infiltration  of  urine,  and  the  delay  of  a  few  days  while  it  heals  by 
granulation  is  a  matter  of  little  consequence.    If  sutures  are  applied,  they 
should  be  of  catgut,  and  should  include  the  muscular  coat  only,  missing  the 
mnoous  membrane.    If  the  opening  be  very  large,  the  lower  part  of  it,  when 
the  bladder  is  collapsed,  will  be  so  far  behind  the  pubes  that  great  difficulty 
vronld  be  found  in  inserting  stitches  accurately.    If  the  wound  in  the  bladder  be 
sewn  up,  a  catheter  must  be  passed  every  few  hours  to  draw  off  the  urine,  or 
it  may  be  tied  in  and  the  bladder  drained  by  an  india-rubber  tube  attached  to 
the  end  of  the  instrument.    Most  Surgeons  prefer  leaving  both  the  wound  in  the 
bladder  and  that  in  the  external  parts  open.    If  this  be  done,  a  drainage-tube 
of  good  size  should  be  passed  to  the  fundus  of  the  bladder,  and  retained  for  a 
week  or  ten  days.    A  gum-elastic  catheter  may  at  the  same  time  be  tied  into 
the  urethra,  but  this  is  not  necessary  if  the  drainage  from  the  wound  be  effi- 
cient.   The  best  dressing  is  to  smear  the  external  parts  with  iodo-vaselinc 
ointment,  and  to  apply  a  large  sponge  squeezed  as  dry  as  possible  out  of  a  1 
in  40  solution  of  carbolic  acid.    This  must  be  changed  eveiy  hour. 

In  order  to  prevent  the  risk  of  urinary  infiltration,  the  older  Surgeons  kept 
the  bladder  empty  by  making  incisions  through  the  perinseum  into  the  mem- 
branouB  portion  of  the  turethra  or  neck  of  the  bladder,  thus  seriously  and  need- 
lessly complicating  the  operation.  Yidal  recommended  that  the  bladder  should 
lie  exposed,  and  the  wound  left  open  for  a  few  days  to  granulate,  before  making 
the  incision  for  the  removal  of  the  stone,  but  this  would  fail  in  its  object,  as 
all  the  adhesions  would  be  broken  down  during  the  extraction  of  the  calculus. 
Another  cause  of  danger  in  the  operation  is  wounding  the  peritoneum. 
This  may  occur  when  the  bladder  is  so  contracted  and  hypertrophied  that  it 
cannot  be  sufficiently  distended  to  make  it  rise  above  the  pubes.    If  the  stoncf 
lie  very  large,  the  wound  may  extend  back  during  extraction  of  the  stone,  and 
thus  implicate  the  peritoneum.    If  the  peritoneum  be  accidentafly  woui\d^\ 
before  the  bladder  is  opened,  the  operation  must  be,  for  the  time  at  leasr^ 
abandoned. 
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Dulles  finds  that  the  suprapubic  is  far  less  favourable  than  the  lateral  in  it« 
results  for  calculi  below  Jj.  in  weight.  For  those  between  Jj.  and  Jij.,  there 
is  little  difPerence,  whilst  for  calculi  above  Jij.,  it  is  &r  more  favourable.  He 
states  that,  of  a  gross  total  of  465  cases  of  the  suprapubic  operation,  in  bodi 
sexes  there  had  been  135  deaths,  or  a  mortality  of  1  in  3'44  ;  the  mortalitj 
being  about  1  in  3  in  males,  against  1  in  8*2  in  females.  TMb  high  rate  of 
mortalitj  may  to  a  certain  extent  be  accounted  for  by  the  fact  that  the  patients 
subjected  to  suprapubic  lithotomy  were  on  an  average,  one-third  older,  and  the 
stones  four  and  a  half  times  heavier,  than  in  the  cases  subjected  to  the  lateral 
operation.  Dulles  gives  a  table  of  48  cases  .operated  on  by  American  Snrgeons, 
of  which  14  died,  or  as  nearly  as  possiUe  1  in  3.  This  agrees  with  the 
statistics  previously  published  by  Humphry,  who  collected  104  cases  in  which 
this  operation  had  been  performed ;  of  these  31  proved  fiital,  chiefly  fioiD 
peritonitis  and  urinary  infiltration—- the  mortality  amounted  consequently  to 
1  in  3^ ;  and  Souberbielle,  one  of  the  greatest  modem  advocates  of  this 
operation,  lost  1  patient  in  3.  The  general  result,  therefore,  is  not  very  satis* 
factory  ;  though,  as  in  many  instances  the  operation  was  performed  in  casea 
in  which  the  lateral  method  was  not  applicable  on  account  of  the  size  of  the 
stone,  we  cannot  with  justice  compare  the  two  procedures  in  regard  to  the 
mortaUty  attending  them. 
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CHAPTER    LXIX. 


URINARY   CALCULUS  (continued). 


UVBOTBITT. 

Thk  operation  of  Uthotritj,  by  which  the  stone  is  crashed  in  the  bladder 
and  the  pulverized  fragments  are  expelled  or  extracted  through  the  urethra,  is 
of  modern,  and  indeed  of  Yery  recent  invention  ;  for,  notwithstanding  that 
various  rude  and  incomplete  attempts  may  at  different  times  have  been  made 
with  this  view,  it  was  not  until  about  the  year  1818  or  1820  that  the  subject 
began  to  attract  serious  attention  :  and  to  the  French  Surgeons  is  undoubtedly 
due  the  great  merit  of  having  not  only  introduced  but  perfected  this  operation. 
About  this  time  Civialc,  followed  by  Amussat,  Leroy,  and  others,  began  con- 
stracting  instniments,  which,  though  very  imperfect,  yet  were  sufficient  to 
break  down  a  calculus  in  the  bladder.  This  was  publicly  done  by  Civiale  in 
1822.  From  this  period  the  system  made  rapid  progress  ;  and  the  successive 
improvements  made  by  the  Surgeons  whose  names  have  just  been  mentioned, 
together  with  the  ingenious  mechanical  adaptations  introduced  by  Charriere 
and  Weiss,  enabled  Surgeons  to  attack  the  stone  with  certainty  and  effect. 

The  importance  of  lithotrity  was  urged  upon  the  profession  by  the  writings, 
and  its  applicability  demonstrated  by  the  practice  of  Civiale,  Amussat  and 
Henrtelonp  in  France  and  of  Brodie  and  Costello  in  this  country.  The 
practice  thus  commenced  and  established  by  these  Surgeons  has  from  time 
to  time  been  improved  by  the  ingenuity  and  skill  of  others,  amongst 
whom  Sir  William  Fergusson,  William  Coulson  and  Sir  Henry  Thompson, 
were  conspicuous.  To  Thompson  especially  the  profession  is  indebted 
for  having  laid  down  with  precision  those  rules  by  which  the  operation 
may  be  performed  with  as  much  simplicity  as  safety.  Up  to  the  year 
1878  the  operation  of  lithotrity  continually  improved  by  the  combined  labours 
of  these  distinguished  Surgeons,  aided  materially  by  the  skill  and  ingenuity  of 
the  surgical  mechanician,  had  been  practised  on  the  lines  originally  laid  down 
by  Civiale  and  Brodie.  In  that  year,  however,  a  new  principle  in  the 
operation  was  introduced  by  Bigelow  of  Boston,  by  which  its  practice  was 
materially  modified,  if  not  completely  revolutionized,  old  rales  were  discarded, 
new  methods  introduced,  and  instraments  of  novel  and  ingenious  constraction 
devised.  In  treating  of  the  subject  of  Lithotrity  therefore,  the  operation  will 
be  described,  first  as  practised  antecedently  and  up  to  1878,  and  secondly,  as 
done  since  Bigelow's  operation,  to  which  he  has  given  the  somewhat  quaint 
name  of  **  Litholapaxy,''  has  been  generally  adopted  by  Surgeons. 

Uthotritj  as  praetiaad  iMlbn  1878. — ^The  invention  of  lithotrity  was 
sormonntcd  by  difficulties  of  all  kinds — anatomical,  pathological,  and  me- 
chanical— and  too  much  credit  cannot  be  given  to  those  Surgeons  and 
Mechanicians  by  whose  imceasing  labours^  practical   skill,  and  inventive 
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genias,  these  grave  difficulties  have  been  Bucoessivelj  overcome.  Bat  now 
that  they  have  been  sunnoanted,  the  mere  practice  of  lithotritj  is  estremely 
simple,  and  the  operation  is  easy  of  execution. 

For  the  safe  and  proper  performance  then  of  the  operation,  the  Surgeon 
must  not  only  be  acquainted  with  the  general  principles  on  which  it  is  under- 
taken, but  he  must  be  thoroughly  conversant  with  the  more  minute  details  in 
the  construction  and  the  manipulation  of  the  instruments  employed,  as  well  as 
with  the  state  of  every  part  of  the  urinary  organs.  It  is  impossible  for  any 
Surgeon  who  wishes  to  practise  lithotrity  successfully,  to  devote  too  mnch 
time  and  attention  to  points  of  detail,  which  may  often  at  first  appear 
trivial. 
Instruments. — The  instruments  required  for  lithotrity  are  the  following: — 
An  ordinary  sound  with  a  short  beak  is  required  to  'examme  the  condition 
of  the  bladder.  The  steel  sound  should  be  hollow,  so  that  the  bladder  may,  if 
necessary,  be  injected  through  it  after  or  during  sounding,  without  the 


Fig.  $72.— Lithometcr  Sound  for  measurinff  Stone.  It  is  hollow,  so  that  the  bladder  can  be  emptied 

and  injected  through  it. 

sity  of  changing  the  instrument  (Pig.  872).  This  will  be  found  of  mudi 
service  in  the  later  stages  of  the  operation  for  detecting  small  fragments;. 

A  brass  syringe^  with  rings,  having  a  large  piston  rod  so  that  it  may  work 
easily,  and  admitting  of  adaptation  to  the  hoUow  sound,  should  be  at 
hand. 

The  Surgeon  should  be  provided  also  with  silver  caiheiers  of  three  diffident 
kinds  :  one  with  large  lateral  eyes,  another  with  a  large  eye  in  the  convexity. 


Fi^  873.— WeiiM's  old  Thumb-screw  Lithotrite  for  breaking  the  Stone. 


and  a  third  with  a  large  eye  in  the  concavity  near  the  point  (Figs.  886,  887, 
888) ;  all  having  an  elastic  gum  bougie  fitted  to  the  interior,  instead  of  a 
stylet,  to  clear  out  the  fragments  (Fig.  889).  Those  also  should  fit  to  the 
syringe. 

The  instrument  for  breaking  the  stone  is  called  a  litliotKita.  This 
instrument  has  undergone  various  modifications  and  improvements  at  the 
hands  of  Mechanicians  and  Surgeons.  To  Weiss  in  this  country,  and  to 
Charri6re  in  France,  we  are  especially  indebted  for  having  brought  it 
to  its  present  state  of  perfection.  In  the  earlier  days  of  lithotrity  the 
thumb-screw  lithotrite  was  generally  used.    Sir  W.  Fergusson  invented  a 
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rack  and  pinion  instroment,  which,  however,  found  little  favour  with  Surgeons. 
Civiale^s  very  ingenious  and  beautiful  instruments,  having  the  double  action 
of  screw  and  hand  pressure,  were  those  to  which  many  gave  the  preference 
until  the  invention  of  the  cylindrical  handle  by  Thompson.  This  instrument, 
having  the  same  double  action  as  Civiale's,  is  that  which  is  now  commonly 
used. 

The  lithotrite  must  be  made  of  well-tempered  steel ;  and  should  be  tested 
iby  being  made  to  crush  a  piece  of  sandstone  grit,  of  about  the  size  of  a 
walnut.  It  should  be  of  as  full  a  size  as  the  urethra  will  readily  admit ; 
it  must  have  the  male  blade  well  serrated,  and  the  female  or  under  blade 
pierced  at  the  beak  by  an  oval  aperture,  through  which  the  detritus  of  the 
•crushed  stone  is  forced,  and  thus  any  entanglement  of  it  between  the  blades 
is  prevented  (Fig.  873). 

The  object  of  this  open-bladed  lithotrite  is  to  break  the  larger  and  harder 
«tones  into  pieces ;  but  it  is  not  intended  to  pulverize  smaller  calculi  and 
fragments. 

The  lithotrite  should  be  cut  out  of  a  bar  of  solid  steel,  and  not,  as  is  the  case 
with  some  instruments,  made  of  a  plate  of  this  metal,  turned  up  at  the  edges  ; 
:a8  such  an  one  possesses  too  little  strength  to  be  used  with  safety  on  large  and 
hard  calculi.  Those  cut  out  of  a  bar  of  metal  have  an  external  blade,  having 
:2i  grooved  shape,  as  in  Fig.  875.  In  this,  the  male  or  internal  branch,  cut  to  fit 
Accurately  (Fig.  877),  sUdes  smoothly,  the  whole  instrument  possessing  an 
amount  of  strength  and  power  that  no  calculus  can  resist.  The  bent-up  instru- 
ment is  composed  of  an  outer  tube  of  metal,  as  represented  in  its  transverse 


Fig.  874.  Pig.  875.  Fig.  87«.  Fig.  877. 

Betttions  of  LiUiotriteii. 

ficction  (Fig.  874),  in  which  the  internal  blade  fits  less  accurately  (Fig.  876), 
and  which  possesses  less  strength,  especially  at  the  elbow,  than  the  lithotrite 
cut  out  of  solid  steel.  The  scoop,  however,  may  without  ^nger  be  constructed 
of  bent  metal. 

Civiale^s  lithotrite,  such  as  is  represented  in  Fig.  878,  has  a  most  ingenious 


Fig.  878.-arU]«»«  Lithotrite  or  Cnuhlng  Fngnantc 

double  action,  enabling  the  Surgeon  to  work  it  either  by  the  pressure  of  the 
hand  or  by  a  screw.  In  this  instmment,  there  is  no  fenestra  in  the  female 
blade.  It  is  of  two  kinds.  In  one,  the  male  blade  is  much  narrower  than  the 
female ;  in  the  other,  it  is  nearly  as  broad*    The  first  kind  is  useful  in  crash* 
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ing  through  moderate-sized  stones  ;  the  second  kind,  with  the  broad  male 
blade,  is  used  in  completely  crushing  and  removing  the  detritus  of  small 
calculi,  and  the  large  fragments  into  which  a  stone  has  been  broken  by  the 
open-bladed  lithotrite. 
Thompson's  lithotrite  (Fig.  879)  somewhat  resembles  Civiale's  in  its  action. 


Fig.  879.— ThoinpBon's  Improved  Lithotrite. 

but  is  more  handy.    It  is  made  with  a  fenestrated  female  bUide  for  breaking 
the  stone,  or  with  a  scoop  for  crushing  fragments. 

Prepabation  of  the  Patient. — Before  proceeding  to  the  operation  of 
lithotrity,  it  is  necessary  that  the  patient's  constitution  should  be  carefollT 
attended  to ;  the  bowels  should  be  freely  opened,  and  the  condition  of  ihe 
digestive  organs  regulated^  and,  more  especially^  aU  local  irritability  about  the 
urinary  organs  should  be  subdued  by  ordinary  medical  treatment.  This  is  even 
of  much  greater  importance  in  lithotrity  than  in  lithotomy.  In  Uthotrity,  ire 
must  always  expect  that  any  existing  irritation  or  inflammation  of  the  bladder 
will  be  increased  by  the  necessary  introduction  of  instruments,  and  by  the 
presence  of  sharp  fragments  of  calculus  in  the  bladder,  and  their  passage  along 
the  urethra ;  but  in  lithotomy  all  source  of  irritation  is  at  once  removed  by  the 
extraction  of  the  stone.  The  condition  of  the  urinary  organs  must  be  veiy 
carefully  examined  :  and,  if  these  be  diseased,  it  will  probably  be  requisite  to 
abandon  the  operation. 

In  a  subsequent  part  of  this  Chapter,  when  we  come  to  the  comparison  of 
lithotomy  and  lithotrity,  we  shall  examine  the  conditions  which  either  indicate 
or  negative  the  performance  of  the  latter  operation.  At  present,  we  will 
suppose  a  case  in  which  the  Surgeon  may  have  recourse  to  lithotrity  with 
every  prospect  of  readily  and  permanently  freeing  the  patient  of  his  calculus ; 
one  in  which  the  calculus  is  of  moderate  size,  single,  and  not  too  hard ; 
the  urinary  organs  healthy ;  and  the  patient  an  adult,  but  not  too  aged. 
In  performing  the  operation  in  such  a  case,  but  little  preparatory  treat- 
ment is  required  ;  though  it  is  well  to  keep  the  patient  quiet  for  a  few  days* 
and  to  regulate  his  bowels  before  anything  is  done.  Should  the  patient  be 
nervous  about  the  use  of  instruments,  or  should  the  urethra  be  irritable,  a 
large  sound  may  be  passed  every  second  day,  so  as  to  accustom  the  patient  and 
the  parts  to  the  use  and  contact  of  instruments. 

Use  of  ANiBSTHETics. — Much  difference  of  opinion  existed  formerly 
as  to  ihe  advisability  of  employing  ansssthetics  in  lithotrity.  It  has  been 
objected  to  their  use  that  the  sensations  of  the  patient  are  a  nseftd  guide  to 
the  Surgeon  in  his  manipulations ;  and  that,  if  these  be  annihilated  by 
anaesthetics,  injury  maybe  done  by  the  lithotrite  nipping  or  otherwise  bmiaing 
the  mucous  membrane.  But  this  objection  is  not  tenable.  It  is  the  senaa- 
tions  of  the  Surgeon,  and  not  those  of  the  patient,  that  constitute  a  valuable 
guide.  Although  in  the  majority  of  cases  lithotrity,  when  properly  performed* 
is  almost  a  painless  procedure,  yet  cases  not  unfrequently  occur  in  which  the 
patient  can  with  difficulty  support  the  necessary  manipnlations,  and  in  which. 
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cither  from  nen'onfineea  or  from  irritability  of  the  bladder,  he  ejects  his  urine 
on  the  iiitrodnctioit  of  the  lithotrite,  or  even  does  not  nUow  his  bladder  to  be 
duly  distended  by  injection.  In  such  cases  anscBthetics  are  of  inestimable 
aerricc ;  and  many  patients  when  anaisthetized  can  be  safely  subjected  to 
lithotrity,  who  conld  not  suffer  the  operation  nnder  other  circumstancca. 

Ho  lon^  as  lithotrity  w»8  done  by  the  ()ld  method  of  short  sittings,  the 
admisLstration  of  ansesthetics  remained  to  some  extent  an  open  question  1  bnt 
in  modem  lithotrity,  as  practised  since  187H,  by  complete  evacnation  of  the 
fragments  at  one  prolonged  sitting,  anaesthetics  are  indispensable,  and  are  now 
invariably  used. 

Operation. — The  operation  of  lithotrity  may  be  divided  into  three  stages  : 
1.  The  Introduction  of  the  Instrument.  3,  The  Search  for  and  Seizure  of  the 
Stone.    8.  The  Crashing  of  the  tkone. 

1.  latrodaotioii  of  tlie  Lithotrito. — Lithotrity  mny  most  conTcniently 


Fig.  »rO.— Inlmliictliin  or  Uie  LlUiutrltf. 

1)C  performed  with  the  patient  lying  on  his  back  either  upon  a  hard  mattress, 
or  on  a  couch  or  table.  The  pelvis  must  !«  raised  by  a  hard  pillow,  so  as  to 
allow  the  stone  to  roll  up  on  the  posterior  surface  of  the  bladder.  The  Surgeon, 
standing  on  the  right  side  of  the  })aticnt,  carcfiilly  introduces  the  hollow 
simnd.or  catheter,  uud  draws  off  the  uricic  ;  he  then  slowly  and  very  cautiously 
injects  the  bladder,  by  means  of  the  brass  syringe,  with  from  four  to  six 
ounces  of  tepid  water  ;  or  some  antiseptic  solution,  such  as  boracic  acid  lotion, 
or  Oondy's  fluid  and  water.  Carb<ilic  acid  (1  in  .'jO)  has  been  used,  but  it  ii 
too  irritating.  The  use  of  dmwiiLg  off  the  urine  is  to  make  sure  of  the 
bladder  holding  the  proper  quantity  of  fluid  when  it  is  uftenvards  injected  ; 
and  the  object  in  injecting  it,  is  to  distend  it  to  such  an  extent  as  to 
prevent  the  mucous  memlirane  from  being  seized  in  the  grasp  of  the  litho- 
tritc,  or  injured  by  the  splintering  of  the  stone.  The  iustmmeut  is  then 
VOL.  II.  8  b 
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withdrawn,  after  the  situation  of  the  stone  has  l>eeu  detected  by  it,  ftnd  the 
lithotritG  is  introduced.  Should  the  patient  be  able  to  hold  enongh  nriue. 
viz.,  from  three  to  four  ounces,  to  protect  bis  bladder  from  the  action  of  the 
litbotrite  or  the  fragmenta,  the  injection  may  be  dispensed  with,  and  the  Utho- 
trite  may  at  once  be  used.  As  this  is  straight,  with  a  shaq)  elbow  near  the 
beak,  some  little  skill  is  required  in  passing  it.  In  doing  this  the  Surgeon 
must  keep  his  eye  upon  the  short  curved  beak  of  the  instrument,  the  direction 
and  position  of  which  must  be  constantly  observed  or  rather  judged  of;  and 
especial  care  must  be  taken,  in  carrying  it  under  the  pabes,  not  to  injnre  the 
urethra  by  pushing  the  beak  of  the  lithotrile  font'ards  too  suddenly,  inatuid 
of  winding  it,  as  it  were,  under  the  arch  of  that  bone.  The  instmmein 
should  first  be  introduced  nearly  parallel  to  the  abdomen,  the  penis  being  held 
between  the  fore  and  middle  fingers,  and  drami  over  it.  As  the  lithotrito 
passes  down,  it  must  be  gradually  raised  to  the  perpendicular  position  ;  and 
as  its  curve  passes  under  the  pubes,  the  handle  should  be  depressed  between 
the  thighs  (Fig.  880).  The  direction  of  the  curve  is  the  thing  to  bear  in 
mind ;  and  the  position  of  the  handle  must  be  varied  in  accordance  with  the 


course  which  this  takes.  The  lithotrite  sbonld  be  well  greased  with  carbolised 
oil,  so  that  the  blades  and  screw  may  work  smoothly.  Lard  or  oiotmrn^ 
should  nnt  be  used  for  this  purpose,  as  it  is  apt  to  clog,  and  to  entangle  grittv 
bits  of  calculus. 

2.  Ssisnra  of  the  Stone. — The  next  point  is  to  seine  the  stone,  which  will 
generally  be  found  in  the  situation  where  its  presence  was  detected  dnring  tbf 
sounding  of  the  bladder.  If  large,  the  stone  will  probably  lie  low,  near  the 
neck  of  the  bladder :  if  small,  it  is  most  frequently  met  with  at  the  right  aide, 
or  at  the  inferior  fundus.  Should  it  be  situated  in  a  depression  in  this  region, 
it  may  most  readily  be  seized  by  introducing  a  finger  into  the  rectum,  and  niaing 
np  the  lower  part  of  the  bladder.  Brodic  strongly  advises  that  the  U(liotrit« 
should  never  be  used  as  a  sound  to  ascertain  the  position  of  the  atone;  if  this  be 
done,  the  patient  suffers  pain,  the  bladder  is  irritated,  the  nriae  expelled,  and 
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tlie  Btone  nob  readily  seized.  There  is  ao  objection,  however,  la  doing  bo  while 
the  patient  is  under  the  inBuenoe  of  an  aueeatbetic.  In  seizing  the  calculus,  a 
good  deal  of  tact  ia  required.  There  are  two  ways  of  seizing  the  atone.  Brodie 
reooimnends  that  it  should  be  done  by  pushing  the  female  blade  of  thelitbotiite 
against  the  inferior  fundus  of  the  bladder,  pressing  gently  down  with  it  so  as 
to  make  a  conical  depression  in  this  situation,  and  then  inclining  the  bealc 
towardB  the  atone,  drawing  back  the  male  blade  with  the  thumb  (Fig.  881)  ; 
with  a  slight  shake  or  jerk,  the  Surgeon  then  tries  to  get  the  calculus  between 
the  blades,  at  the  same  time  that  the  male  branch  is  being  pushed  forwards  to 
seize  it.  In  this  mancBuvre  the  female  blade  should  be  moved  as  little  aa 
[KMSible,  but  the  stone  must  be  seized  by  prtxsing  the  thumb  upon  the  half- 
circle  of  steel  Rxed  on  tbc  male  branch.  In  this  way  the  stone  may  often  be 
seized  at  the  lirst  attempt,  but  in  other  cases  it  is  not  grasped  until  after 
several  attempts  have  i>ccn  made  to  fix  it ;  the  calculus,  especially  if  round, 
slipping  away  from  Iwtween  the  blades  of  the  instniment,  and  being  merely 
scraped  by  them.    Civiale  adopted  another  procedure  (Fig.  88:!).     In  passing 
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the  litliotrite,  he  ftlt  where  the  stone  lay;  he  then  veiy  gently  turned  the  beak 
of  the  instrument  towards  the  opposite  side  of  the  bladder,  opened  the  blades, 
and  then,  turning  them  over  towards  the  stone,  seized  it  between  the  open 
blades.  In  these  manceu^-rcs,  all  rough  handling  mnst  be  most  carefully 
avoided,  and  the  instrument  should  be  turned  about  as  little  as  possible.  It 
is  &r  safer  to  di'sist  from  the  operation,  if  there  be  any  difficulty  in  seizing  the 
stone,  than  to  persevere  in  repeated  and  fruitless  attempts,  by  which  the 
bladder  may  be  severely  injured.  Rather  than  do  this,  the  patient  should  be 
allowed,  if  not  nnder  the  inttuence  of  an  anaesthetic,  to  get  up  and  move 
abont  for  a  few  minutes,  when  tbc  position  of  the  stone  may  l)e  bo  far  altered 
that  it  will  admit  of  being  seized. 

8.  BraaUng  th*  Stoaa. — ^Vhen  the  stone  hag  been  seized,  it  is  gently 
raised  in  the  grasp  of  the  lithotritc,  so  as  to  be  placed  about  the  middle  of  the 
bladder,  and  it  is  then  cniahed.  The  important  sttp  of  the  operation,  like  all 
the  others,  rwniires  to  be  'deliberately  and  carefully  done  (Fig.  H83).  If 
Civiale's  or  Tliompson's  improved  lithotrite  be  used,  the  stone,  if  small,  may 
often  readily  be  crushed  hy  the  pressure  of  the  hand  alone  without  the  action 
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of  the  Bcrew  (Fif;.  884),  If  the  ordinary  lithotrite  lie  empiored,  the  breaking 
should  not  be  eflected  by  suddenly  and  forcibly  screwing  up  the  instrument, 
but  the  screw  should  be  gradually  worked  by  a  series  of  short  and  sharp  turns. 
so  aa  to  constftut*  almost  percussive  movements  (Fip.  885).  In  this  way  the 
calculus  is  generally  made  to  cimmble  down,  rather  than  to  fly  asunder  ;  and, 
AS  it  yields,  the  screw  must  be  worked  tightly  home.  The  blades  of  the 
tnstruinent  may  then  be  opened  again,  a  fragment  of  the  broken  calcolat 
seized  and  crushed  in  the  same  way  as  before ;  and  thns  the  complete  disinte- 
gration of  the  stone  is  gradually  effected. 

Before  withdrawing  the  lithotrite,  the  Sui^eon  must  be  careful  to  see,  by 
the  scale  on  the  handle,  that  the  male  blade  is  well  home.     If  this  be  not  the 


Fig,    SM.  —  Porttlon 


case,  and  the  instrument  be  enlarged  by  any  fragmenU  or  detritus  entBOgW 
between  the  blades,  laceration  of  the  neck  of  the  bladder  or  urethra  might 
occur  in  attempting  to  withdraw  It. 

It  was  formerly  considered  of  the  greatest  moment  that  to()  much  time 
should  not  be  consumed  at  one  sitting.  The  rule  enforced  before  1878  wm  that 
the  shorter  the  sittings,  the  more  likely  was  the  case  to  do  well.  The  first  sitting 
was  not  to  exceed  four  minutes,  and  the  subsequent  ones  were  to  be  as  short  as 
possible.  In  the  repetition  of  the  sittings,  the  Siirgeon  was  guided  by  the  effeet 
produced  on  the  stone  and  on  the  bladder.     The  caicuios  was  often  entinlj 
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destroyed  in  one  sitting,  but  most  commonly  from  three  to  five  or  six  were 
required ;  these  were,  if  possible,  conducted  at  intervals  of  three  or  four  days, 
though  this  depended  upon  the  amount  of  irritation  induced  by  them. 

At  the  first  sitting,  it  was  considered  sufBcient  to  break  up  the  stone  ;  the 
fragments  being  left  to  be  dealt  with  subsequently.  This  sitting  was  by  far 
the  most  important  of  all ;  it  was  not  permitted  to  occupy  more  than  a  very 
few  minutes.  After  the  stone  had  been  broken  up,  the  patient  was  made  to 
lie  in  bed  on  his  back  for  about  twenty-four  hours,  was  kept  warm,  and  plenti- 
fully supplied  with  diluents.  He  was  not  allowed  to  pass  water  in  a  urinal, 
nor  to  stand  up  nor  lean  forward,  lest  the  fragments  should  fall  against  or 
become  fixed  in  the  neck  of  the  bladder,  where  they  might  produce  great 
irritation  and  distress.  Much  of  the  success  of  h'thotrity  formerly  depended 
upon  the  gentleness  with  which  the  proceedings  were  conducted  during  the 
first  sitting,  and  the  care  with  which  the  patient  was  managed  for  a  day  or  two 
Sttbseciuently. 

After  the  stone  had  been  broken,  little  detritus  usually  escaped  during  the 
first  twenty-four  hours  ;  but  after  this  it  was  expelled,  in  some  cases  in  con- 
siderable quantity,  each  time  the  urine  was  passed.  In  others,  it  did  not 
escape  so  readily  ;  and  then  the  Surgeon  was  often  called  upon  to  useCinale's 
instrument  (Fig.  878),  by  which  he  could  seize  the  smaller  fragments,  crush 
them,  and,  screwing  the  instrument  home,  extract  the  beak  filled  with  detritus. 
In  using  this  instrument,  however,  it  was  necessary  not  to  get  hold  of  too 
large  a  fragment ;  for  in  breaking  this 
up,  the  beak  was  easily  clogged  with 
detritus  in  such  a  way  that  it  could  not 
close,  and  then  there  was  considerable 
difficulty  in  withdrawing  it.  If  this 
accident  occurred,  the  scoop  was  emptied  , 
by  passing  its  beak  back  into  the 
bladder,  tapping  sharply  upon  the  instru- 
ment, and  moving  the  male  branch  to 
and  fro.  In  crushing  fragments  behind 
the  prostate,  Civiale  turned  the  concave 
part  of  the  beak  downwards,  and  seized 
the  fragment  in  this  position  (Fig.  882). 
In  doing  this,  however,  great  care  must 
be  taken  not  to  nip  the  mucous  mem- 
brane of  the  bladder. 

Before  1878  much  difierence  existed 
in  the  practice  of  Surgeons  with  respect 
to  washing  out  the  bladder,  but  the 
majority  abstained  from  so  doing, 
especially  at  the  first  sitting.  The  objec- 
tion to  this  practice  arose  from  the  fear  of  setting  up  or  aggravating 
cystitis,  as  it  was  not  then  fully  recognized  that  the  mechanical  injury  is  a 
less  powerful  cause  of  cystitis  than  the  accumulation  of  a  quantity  of  foul 
and  decomposing  mucus.  The  instruments  used  for  washing  out  the 
bladder  before  the  invention  of  those  to  be  presently  described  were  chiefly 
catheters  of  the  form  represented  in  Figs.  88(> — 888. 

Clover,  however,  had  invented  more  than  twenty  years  ago  an  ingenious  and 


LItbotrity  Cath^ten. 

Ffg.  8»5.— Eye«  at  Extremity. 
Hk.  h>47.— Kye  hi  Concavity. 
FiK.  88.s.>-Eye  In  Convexity. 
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simple  instratnent  which  may  he  coneidcred  the  parent  of  all  the  "eTaca&tOTs" 
now  ID  use.  It  was  intended  not  only  to  wash  out  mucuB  and  detritus,  bnt  to 
remove  the  Bmaller  fragments  after  each  sitting.  The  instroment  (Fig,  889), 
however,  did  not  meet  with  the  amount  of  favour  it  deserved. 

Under  the  old  plan  the  interval  between  the  sittings  varied  according  U) 
the  effect  produced.  If  all  went  well,  the  second  sitting  nsaaU;  took  place 
about  five  or  six  days  after  the  first,  and  they  were  then  repeated  at  intmak 
of  from  three  to  four  days,  each  sitting  not  exceeding  five  to  eight  minnta. 
When  the  Surgeon  believed  that  the  bladder  had  been  emptied  of  all  frag- 
ments and  detritus,  a  final  erploration  was  made.    This  last  act  of  the  open- 
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tion  both  formerly  and  now  is  necessarily  one  of  the  greateet  importAnoe,  u 
on  the  precision  with  which  it  is  conducted  depends  in  a  great  degree  the 
future  immunity  of  the  patient  from  a  recurrence  of  the  disease ;  any  fraf- 
ment,  however  minute,  that  is  left  behind  necessarily  constituting  the  nodeos 
of  a  further  calculus. 

The  exploration  is  best  conducted  by  means  of  a  small  lithotrite,  the 
bladder  containing  but  a  moderate  quantity  of  urine.  The  whole  of  the  in- 
terior, but  especially  the  part  behind  the  prostate,  should  be  carefhilv 
explored  \  and  if  any  fragment  be  found  it  must  be  crushed,  and  the  detritus 
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extracted  Civiale  employed  the  '^  trilobe/'  allowing  the  urine  slowly  to  trickle 
out  through  the  shaft  of  the  instrument,  at  the  time  when  he  drew  and  closed 
the  blades  oyer  the  floor  of  the  bladder,  by  pushing  the  tubular  shank  over 
them.  As  a  measure  of  additional  safety,  the  exploration  should  be  repeated 
after  the  lapse  of  a  week  or  two,  and  the  bladder  be  well  washed  out  after  each 
procedure. 

During  the  whole  of  the  treatment,  it  is  necessary  to  adopt  means  to  allay 
irritation.  With  this  view  the  patient  should  be  kept  in  bed,  or  on  a  couch  ; 
a  moderate  diet  only  should  be  allowed,  plenty  of  demulcent  drinks  given, 
fiuch  as  barley-water,  soda-water,  or  milk ;  and  opiates  or  henbane,  if  necessary, 
fihould  be  administered. 

The  amount  of  irritation  of  the  bladder  developed  after  iithotrity  in  several 
sittings  varied  greatly  in  different  cases.  In  some,  in  which  the  stone,  when 
unbroken,  had  excited  much  pain  and  irritability  of  the  organ,  the  sufferings 
were  at  once  lessened  by  its  being  broken  up.  It  is  difficult  to  account  for  this, 
except  on  the  supposition  that  the  fragments,  being  spread  over  a  wider  surfik^ 
than  the  unbroken  calculus,  pressed  less  directly  on  any  one  part,  and  so  produced 
less  local  irritation.  More  frequently,  however,  the  crushed  stone  produced 
much  greater  imtation  than  the  unbroken  one.  In  this  respect,  however, 
much  depended  upon  the  care  that  was  taken  after  the  operation.  If  the  patient 
was  kept  lying  on  his  back,  if  diluents  were  freely  given,  and  opiate  and 
belladonna  rectal  injections  used,  the  irritation  from  this  source  was  materi- 
ally lessened.  But  if  the  patient  was  allowed  to  walk  about,  and  to  pass  urine 
standing  up  or  leaning  forwards,  some  of  the  fragments  might  be  driven  into 
the  neck  of  the  bladder,  or  even  the  deeper  part  of  the  urethra,  producing 
the  most  intense  and  painful  strangury.  When  this  unfortunate  acci- 
dent occurred,  the  patient  passed  urine  every  half -hour  or  oftener,  squeezing 
out  a  few  drops,  writhing,  and  perhaps  screaming  with  the  agony  he  suffered, 
as  the  vesical  neck  contracted  on  the  rugged  fragments ;  his  pulse  became 
quick,  his  skin  hot  and  perspiring,  his  tongue  dry,  the  urine  scanty,  high- 
colonred,  and  perhaps  more  irritating ;  and  unless  relief  were  speedily  given, 
nervous  exhaustion  set  in,  and  death  ensued.  In  such  unfavourable  circum- 
stances no  time  was  to  be  lost.  The  patient  had  to  be  anaesthetized,  the  bladder 
injected  with  weak  belladonna-solution,  the  lithotrity-scoop  introduced,  the 
fragments  broken  up  as  completely  as  possible,  and  detritus  taken  away  or 
washed  out.    No  means  other  than  this  or  lithotomy,  would  save  the  patient. 

Utiiotrity  subsoquentlj  to  1878. — Lithotrity,  as  practised  by  the 
l)est  masters  of  the  art,  had  gradually  been  improved  in  simplicity  and  in  safety 
since  the  days  of  Civiale.  It  had  been  applied  in  various  conditions  of 
stone,  of  prostate,  and  of  bladder,  to  which  it  had  not  previously  been  thought 
applicable ;  and  thus  many  cases  had  been  brought  under  the  influence  of  this 
operation,  for  which  lithotomy  had  heretofore  been  the  only  remedy. 

The  principles  on  which  it  was  formerly  conducted,  and  to  which  it  owed  its 
success,  were  those  of  extreme  care  and  gentleness  in  the  employment  of  the 
lithotrite,  brevity  in  the  sittings,  and  care  that  the  bladder  and  urethra  be  not 
injured  by  the  instruments,  or  irritated  by  the  fragments  of  stone.  The  great 
principle  that  guided  lithotritists  was  the  avoidance  of  the  prolonged  use  of 
instruments  in  the  bladder.  Prolonged  instrumentation  was  k>oked  upon  as 
one  of  the  chief  dangers  in  the  operation,  as  occasioning  cyrtitis  at  the 
time,  and  leading  to  irritability  and  atony  of  the  bladdir  fohsequently. 
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The  Surgeon  was  especially  enjoined  not  to  allow  a  longer  time  tluin 
from  two  to  four  minuteB  for  each  sitting  ;  to  break  np  the  stone  in  the  Srat 
instance ;  to  pulverize  it  at  subsequent  sittings ;  to  allow  the  detrttns  to 
escape  during  the  act  of  micturition  ;  and  not  even  to  assist  its  removal  hy 
washing  out  the  bladder,  or  at  least  to  be  very  careful  in  doing  this,  asin^ 
Clover's  aspirator  for  the  purpose.  It  is  true  that  occasionally  a  small  calculus 
was  broken  up,  pulverized,  and  removed  at  one  sitting ;  but  in  the  ^-aa 
majority  of  cases  several  sittings  were  required,  often  as  many  as  five  or  sii. 
These  were  repeated  at  intervals  of  from  four  to  six  days. 

This  state  of  tbit^,  the  details  of  which  have  been  described  in  the  pre- 
ceding p^es,  continued  up  to  the  year  1878,  when  a  complete  change  camc 


over  the  practice  of  lithotrity.  For  in  that  year  Bigelow,  of  Boston,  r.S.A., 
published,  under  the  title  of  "  Litholapaxy,"  or  '•  Rapid  Lithotrity  with 
Evacuation,"  a  method  of  operating,  by  which  calculi— of  larger  sisc  than  had 
previously  been  subjected  to  this  operation-Leonid  be  broken  up  and  safdy 
removed  at  one  sitting,  often  of  a  very  prolonged  character. 

The  essential  principle  of  Bigelow's  operation  consists  in  this,  that  danger 
does  not  arise  so  much  from  the  prolonged  use  of  instmmeiits,  as  fVom  tlic 
irritation  produced  by  fragments  left  in  the  bladder.  "  It  is  probable,"  he 
says,  "that  injury  from  the  use  of  instruments  has  been  confounded  with  that 
resnltiug  from  the  presence  of  fragments  in  the  bladder,"  Bigelow  not  only 
entirely  discarded,  but  acted  in  direct  opposition  to  the  principles  laid  down 
by  all  previous  lithotritists.  He  used  hea\y  and  large  instruments.  He 
broke  up  the  stone  so  thoroughly — comminuted,  but  did  not  pulverize  it — by 
repeated  applications  of  the  lithotrit«,  that  all  the  fragments  could  be  evacu- 
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ated  through  a  full-aized  catheter  tube  ;  and  he  prolou^ed  the  sitting  indc' 
finitely  nutil  this  was  accomplished.  In  oue  of  his  earlier  cases,  the  opera- 
tion lasted  three  hours  and  three-quarters,  the  object  heiiig  to  evacuate  the 
whole  of  the  fraf,'nients  before  the  operation  was  discontinued.  The  patient 
is  of  necessity  etherized  during  the  whole  period,  Iiicreaaed  familiarity  with, 
and  improTed  skill  in,  this  operation  hnve  enabled  Surgeons  materially  to 
ehorten  the  time  occupied  in  its  performanct'. 

For  tlie  purposes  of  hia  operation,  Bigclow  has  modified  the  older  lithotritc 
and  the  evacuating  catheters,  and  has  invented  aspirators  of  various  kinds. 

The  peculiarities  of  his  lithotiite  are  aa  follows.  It  is  larger,  header, 
and  alto^ther  more  powerful  than  any  previously  in  use.  The  handles 
arc  large  and  inasaive,  and  oval  in  form  to  fit  the  hand.  The  hladea  arc 
somewhat  longer,  and  tlie  female  blade  haa  u  long  blunted  point,  cnr^ed 
towards  the  floor  of  the  urethra,  so  as  to  protect  the  membranous  part, 
against  the  roof  of  which  the  point  of  tho  instrument  is  directed  as  it 


Fig,  BM.— Roinoiml  of  trtgmtnU  at  Stout  bf  Kgflotr't  Kv«ii»tor,    Brluw,  polnl  of  one  of  Blgflnw'i- 

passes  through.  These  massive  instnimente  arc  used  only  for  breaking  up  a 
large  stone.  The  fragments  are  cmshed  by  smaller  inatruments,  more  like 
those  already  described.  Before  choosing;  the  instrument,  whether  the  litho- 
trite  or  the  evacuating  catheter,  Bigelow  carcftilty  measures  the  urethra.  The 
size  of  the  catheter  he  generally  ases  is  -Z'J  Fninch  (18  English),  but  smaller 
sizes  are  often  nec-csaaiy.  In  Bigulow'a  method  of  operating,  the  stone  is 
seized  and  broken  up  in  the  way  already  described.  When  from  the  size  of 
the  fragments  it  is  evident  that  the  stone  is  £tirly  broken  into  several  pieces, 
the  large  fenestrated  instrument  is  withdrawn,  and  a  smaller  instrument 
paaacd  in  its  place.  When  the  stone  is  thoroughly  broken  up,  the  evacuating 
L-atheter  is  paased.  These  catheters  are  of  various  fonns  and  sizes,  with  a 
lai^  eye  situated  in  the  concave  side  of  the  instmmunt,  close  to  its  extremity. 
In  some  casea  Bigeluw  employs  a  straight  instrument.  The  iostmnicnt 
should  be  of  the  largest  size  that  the  urethra  will  safely  admit,  and  must  be 
passed  carefully  with  steady  pressure,  but  no  undue  force.  It  is  better  to  use 
0  smaller  size  than  to  ran  tho  risk  of  injaring  the  urethra  hy  attempting  to 
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force  in  a  linger  instrument  than  it  can  safel;  take.  If  the  obstrnction  is  at 
the  orifice,  this  must  be  divided  with  a  probe-pointed  bistoury  or  a  urethro- 
tome.    The  catheter  baring  been  passed,  and  the  bladder  emptied  through  it. 


the  "  evacuator  "  is  ii|)](lied  to  it.  Numerous  forms  of  evacnator  have  been 
invented  since  1147^,  but  they  are  all  founded  on  the  same  principle  a> 
Clover's   apparatus — \iz.,    a    strong    india-rubber    bottle,    which    can    be 


emptied  into  the  bladder  by  sqiicesing,  and  which  is  of  sofficient  streatrth 
to  expand  forcibly,  and  empty  the  bladder  ^nin,  the  moment  the 
pressore  of  the  hand  is  removed.  Otis  has  lately  inventM  an  e.vtrcmfly  com- 
pact and  handy  erncnator,  of  which  a  drawing  in  given  in  Fip.  «97. 
Attached  to  the  c\'acnator  iu  situations  Tarying  in  different  iastntmetiU  ia  a 
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glaas  receiver,  into  which  the  fragments  may  fall  bj  gravitation.  It  is 
essential  that  the  india-rubber  bulb  must  be  of  sufficient  strength.  Otherwise 
the  regurgitant  stream  will  not  be  sufficiently  forcible  to  withdraw  any  but  the 
smallest  fragments  from  the  bladder.  The  fluid  in  the  bottle  should  always 
contain  some  antiseptic ;  boracic  acid,  or  pemanganate  of  potash,  are  perhaps 
the  best.  The  evacuator,  previously  filled,  having  been  attached  to  the 
catheter,  by  alternately  compressing  and  relaxing  the  rubber  bulb  of  the 
instrument  the  bladder  is  filled  and  emptied.  At  each  injection  the  fragments 
are  thrown  up.  At  each  relaxation  of  the  bulb,  some  are  sucked  out  in  the 
rush  of  water.  These  drop  into  the  glass  receiver,  where  they  can  be  seen  by 
the  Surgeon,  who  thus  judges  of  the  progress  he  is  making.  This  process  is 
continued  until  all  fragments  are  evacuated.  Should  some  have  been  left 
behind,  too  large  to  pass  through  the  evacuating  catheter,  the  lithotrite  must 
sigain  be  introduced,  and  these  broken  up  sufficiently  for  evacuation,  which 
must  then  be  resumed  and  continued  until  the  bladder  is  emptied  of  all 
calculus.  The  Surgeon  knows  when  fragments  are  left  behind  too  large  to 
|>a88,  by  their  falling  against  the  eye  of  the  catheter,  blocking  it,  and  thus  pre- 
venting the  return  of  water  into  the  bulb  of  the  evacuator,  as  shown  by  its 
failing  to  expand.  This  may  arise  also  from  the  eye  of  the  instrument  having 
come  in  contact  with  the  wall  of  the  bladder,  or  from  the  catheter  having 
l>een  accidentally  withdrawn  till  its  end  lies  in  the  prostatic  urethra.  Before 
4X>ncluding  that  the  obstruction  is  due  to  a  fragment,  these  two  conditions 
must  be  excluded,  by  pushing  the  catheter  a  little  further  in  and  rotating  it. 
A  more  certain  sign  of  a  fragment  is  a  loud  and  distinct  click  every  time  the 
bulb  is  allowed  to  expand. 

The  removal  of  every  fragment  is  the  essence  of  the  operation.  No  stone 
must  be  left  behind.  The  operation  must  be  concluded  at  one  sitting,  how- 
ever prolonged.  In  this  way  stones  of  large  size,  or  masses  of  multiple  calculi, 
may  be  broken  up  and  removed  without  reference  to  the  state  of  the  bladder 
or  the  prostate  ;  for  it  is  perfectly  applicable  in  cases  of  subacute  cystitis,  of 
atony  of  the  bladder,  and  enlarged  prostate. 

That  this  operation  constitutes  an  immense  and  most  important  advance  in 
lithotrity  is  undoubted,  and  its  universal  adoption  by  lithotritists  is  the  best 
evidence  of  its  utility.  It  makes  lithotrity  applicable  to  numerous  cases  which 
nnder  the  older  and  more  slowly  conducted  system  were  not  adapted  to  and 
could  not  be  safely  treated  by  it. 

Sir  Henry  Thomi)8on,  who  has  largely  and  most  successfully  practised 
**  lithotrity  at  a  single  sitting,"  has  made  several  important  modifications  in 
Bigelow's  method  of  procedure.  He  neither  uses  the  large  and  heavy  litho- 
trite  nor  evacuating  catheters  of  so  large  a  size  as  those  recommended  by  the 
American  Surgeon.  The  lithotrite  he  uses  is  that  with  the  cylindrical  handle 
which  he  invented  many  years  ago,  and  his  catheters  are  not,  as  a  rule,  larger 
than  Nos.  15  to  16  English  scale.  His  evacuator  also  is  of  a  somewhat 
4lifferent  construction  (Figs.  898,  899). 

The  longest  time  that  Sir  Henry  Thompson  has  occupied  in  an  operaticm  at  ^ 
ningle  Bitting  has  been  70  minutes.     This  was  in  the  case  of  an  unusoally  \^^^ 
uric  acid  calculus  weighing  2f  ounces.  In  the  performance  of  prolong^sd  **pe^^ 
tion  at  a  single  sitting  he  enjoins  the  very  important  caution  that  t^w.  I^fu^^^^^ 
lower  extremities  should  be  encased  in  long  woollen  stockings,  and  tkml  'mi^^^^ 
^arc  be  taken  to  prevent  his  getting  chilled  by  exposure. 
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AociDENxa  IN  LiTHOTRiTY. — In  GonBidering  the  accidento  in  lithotrity,  I 
put  out  of  conBideratioii  those  that  may  arise  from  the  Sui^eon  acting  care- 
lessly, or  with  improper  force,  and  thus  occaaioning  laceration  of  the  urethra, 
or  injury  to  the  coata  of  the  bladder  ;  so  also  accideuta  oocurring  from  the 
bending  or  breaking  of  the  inatrumentB  will  scarcely  happen,  if  these  have 


Fig.  USS.— sir  H.  ThniniBoii's  Early  EvuciaU'r.  Fig.  8W.— Sir  H.  Tlioiuimm'i  ImpronJ  Enenat«. 

been  properly  tested  on  a  piece  of  Bandatonc  grit  before  being  employed  in  the 
bladder. 

ImpaetiOB  of  Angnlax  FragmaatB  of  Stons  in  tho  nrstliTft.— Thi)' 

most  dangerous  and  painful  accident  was  not  uncommon  in  the  old  system  of 
lithotrity.  In  modem  lithotrity  it  can  happen  only  if  a  large  fragment  has 
been  accidentally  left  behind  or  if  from  any  cause  the  operation  has  to  be  left 
incomplete.  If  there  is  any  reason  to  believe  that  fragments  are  left  in  the 
bladder  the  patient  must  be  kept  in  a  recumbent  position,  as  impaction 
most  commonly  arises  from  the  patient  moving  about  too  much  or  straining 
to  pass  water  in  an  upright  position.  The  lodgment  of  a  fragment  noi 
only  occasions  groat  local  irritation,  ending  perhaps  in  cystitis  or  abacesa. 
but  may  give  rise  to  severe  rigors  and  nervous  prostration.  The  ^gments 
are  especially  apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb,  and 
there  jrivc  rise  to  a  very  great  degree  of  irritation,  and  even  of  &tal  mis- 
chief, producing  gi-eat  conatitutional  diaturbance  of  an  irritative  and  asthenic 
type.  When  the  pieces  are  impacted  low  down  in  the  urethra,  it  ie  abaolately 
necessary  to  remove  them  from  the  canal  aa  speedily  as  possible,  lest  the  consti- 
tutional disturbance  occaaioned  by  them  prove  fatal  to  the  patient.  This  may 
be  done  in  various  wap.  Most  frequently,  they  may  be  pushed  back  into  the 
bladder,  by  passing  a  large  catheter  carefully  down  to  them.  The  most  con- 
venient instrument  for  this  purpose  is  one  that  is  open  ended,  so  that  the 
fl-agment  may  be  received  in  the  aperture  at  the  end  of  the  instrument,  and 
BO  pushed  on  before  it.    Through  such  a  catheter  as  this  a  stream  of  water  may 
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be  injected,  and  the  fragment  thus  forced  back.  Should  these  manoeuvres  fail, 
it  has  been  proposed  to  crush  the  fragments  in  the  urethra  with  a  small  litho- 
trite  (Fig.  900)  ;  but  this  plan  is  somewhat  hazardous,  as  it  is  very  difficult  to 


Fi;;.  900.— Urethral  Lithotrite. 


avoid  pinching  up  the  mucous  membrane  of  the  caned  with  the  bits  of  stone. 
The  safest  practice  seems  to  be,  either  to  extract  them  through  the  urethral 
orifice,  or  to  cut  them  out  through  the  perinsBum.  Extraction  through  the 
urethral  orifice  may  be  effected  by  the  forceps  (Figs.  9ol,  902),  or  by  Civiale's 


Fi{(.  901.— Urethral  Force]>«. 


instrument  (Fig.  334,  Vol.  I.).  Should  these  means  fail,  or  should  the  fi*agment 
be  very  deeply  seated,  as  in  the  membranous  portion  of  the  urethra,  and  the 
local  and  constitutional  irritation  produ(;ed  by  it  be  so  great  as  to  threaten 
abscess  or  a  fatal  termination,  the  better  plan  would  be  to  make  an  incision 
directly  down  upon  it,  and  to  remove  it  through  the  perinasum  by  a  median 


Fig.  902.— Urethral  Forceps,  with  Alligator-Jaw  action.    Tlie  smaller  figure  iiresciita  the  Jaw  of 

ForceiM}  oiien. 

operation  of  lithotomy.  If  such  an  operation  as  this  be  required,  the  Surgeon 
might  possibly  feel  disposed  to  extend  the  incision  a  little,  and  empty  the 
bladder  of  any  remaining  detritus  by  means  of  a  scoop. 

The  Chzonio  SnlargMnent  of  the  Prostata  of  old  peoi)le  was  formerly 
one  of  the  most  serious  complications  of  the  ojwration  of  lithotrity,  not  so 
niach  from  the  difficulty  it  caused  in  the  introduction  of  instruments  as  from 
the  obstacle  it  offered  to  the  expulsion  of  the  fragments.  But  even  before  the 
introduction  of  the  more  perfect  evacuators  now  in  use  enlarged  prostate  was 
not  considered  by  any  means  an  insu)ierable  bar  to  lithotrity  ;  as,  after  the 
Btooe  had  been  crushed,  the  bladder  could  be  emptied  by  means  of  the  scoop. 
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by  Clover's  apparatus,  or  by  Sir  P.  Crampton's  derice,  which  consisted  in 
exhansting  the  air  from  a  properly-constructed  bottle,  fitted  with  a  stop-coclu 
and  then  attaching  this  to  a  catheter  previously  introduced,  and  opening  the 
stop-cock,  when  the  pressure  of  the  atmosphere  drove  the  contents  of  the 
bladder,  urine  and  grit,  into  the  exhausted  bottle.  With  the  present  evacuators 
moderate  enlargement  of  the  prostate  can  scarcely  be  termed  an  inconvenience. 
As  a  general  rule  it  is  neither  necessary  nor  desirable  to  turn  the  blades  of  the 
lithotrite  downwards,  lest  the  floor  of  the  bladder  be  injured  ;  but  when  the 
prostate  is  enlarged,  the  stone,  if  small,  or  the  fragments  after  the  first  crushing, 
fall  into  a  pouch  behind  the  neck  of  the  bladder,  and  it  is  then  impossible  U* 
seize  them  except  by  this  manoeuvre.  When  the  blades  are  reversed  the 
handle  of  the  lithotrite  must  be  well  depressed  between  the  patient's  thighs* 
the  blades  are  then  gently  opened  and  closed  over  the  base  of  the  bladder. 
When  the  stone  is  seized  the  blades  must  be  carefully  turned  into  the  ordinary 
position  before  it  is  crushed. 

Dangers  ik  Lithotrity. — The  principal  dangers  in  lithotrity  arise  from 
the  state  of  the  bladder  and  kidneys.  When  death  follows  the  operation,  it 
results,  in  the  great  majority  of  cases,  from  septic  suppuration  of  the  kidney, 
preceded  by  cystitis.  Atony  of  the  bladder  adds  seriously  to  the  dan<]cers. 
Pyaemia  is  a  rare  complication. 

Cyatttis. — The  occurrence  of  cystitis  was  formerly  attributed  solely  to  the 
mechanical  irritation  to  which  the  bladder  is  subjected  during  the  operation. 
The  success  which  has  attended  lithotrity  at  a  single  sitting  has  however 
demonstrated  beyond  a  doubt  that  the  bladder  is  much  more  tolerant  of 
mechanical  irritation  than  was  at  one  time  believed.  The  effect  produced 
directly  by  the  operation  is,  in  most  cases,  limited  to  slight  catarrhal  in- 
flammation, with  an  abundant  secretion  of  mucus  and  some  irritability  of 
the  bladder.  In  the  operation  by  numerous  sittings  this  was  frequently 
aggravated  by  the  presence  of  large  and  angular  fragments.  The  thick 
mucus  secreted  under  these  circumstances  is  never  perfectly  expelled,  but  a 
certain  amount  remains  adliering  to  the  mucous  membrane  of  the  bladder 
after  micturition.  This  speedily  undergoes  decomposition,  and  the  moe^c 
potent  cause  of  cystitis  is  the  contact  of  this  foul  mixture  of  mncns  and 
urine  within  the  interior  of  the  bladder.  When  decomposition  sets  in,  the 
alkaline  products  of  the  decomposing  urine  render  the  mucus  thick  and 
ropy,  and  this  still  further  adds  to  the  difficulty  of  its  complete  expulsion. 
Under  these  circumstances  the  patient  becomes  poisoned  by  the  absorption 
of  the  putrid  contents  of  the  inflamed  bladder,  the  temperature  riaes« 
the  tongue  becomes  brown,  and  if  not  relieved  the  condition  will  very 
likely  terminate  in  death,  the  immediate  cause  of  the  fatal  result  being,  in 
most  cases,  extension  of  the  decomposition  to  the  pelvis  of  the  kidney  and 
setting  up  suppurative  nephritis.  Such  a  condition  necessarily  oflTers  an 
insuperable  obstacle  to  any  further  crushing  operation,  supposing  any  stone  to 
be  still  present,  and  the  only  course  that  gives  a  chance  of  life  is  to  perform 
median  lithotomy,  by  which  not  only  are  the  fragments  removed  bat  the 
bladder  is  efficiently  drained  of  its  decomposing  contents.  The  preventioa  of 
this  complication  is  best  accomplished  by  the  use  of  antiseptics.  There  is 
every  reason  to  believe  that  the  putrefaction  of  the  luine  is  due  to  the  intro- 
duction of  an  organized  ferment  from  without.  This  may  be  carried  in  by 
the  instruments  or  by  the  water  used  in  washing  out  the  bladder.    The 
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insferaments  should  therefore  be  oiled  with  carbolized  oil  <and  washed  in 
carbolic  lotion  before  being  used,  and  the  water  used  to  wash  out  the  bladder 
should  contain  some  antiseptic.  There  is,  however,  another  way  in  which 
decomposition  may  reach  the  bladder.  As  before  stated  the  mechanical 
irritation  of  the  operation  sets  up  some  catarrh  of  the  bladder  and  of  the 
urethra  also.  The  thick  mucus  secreted  in  consequence  of  this  adheres  to 
the  mucous  membrane  of  the  urethra  so  that  this  canal,  instead  of  XxXn^ 
washed  clean  by  the  urine  at  each  act  of  micturition,  always  contains  a 
stagnant  or  partially  stagnant  layer  of  mucus  down  which  decomposition 
may  extend  to  the  bladder.  It  is  not  sufficient  thercfore  merely  to 
carbolize  the  instruments  and  to  use  antiseptic  solutions  in  the  evacua- 
tor ;  the  end  of  the  penis  should  be  constantly  covered  with  a  strip  of 
lint  soaked  in  glycerine  and  carbolic  acid.  In  spite  of  all  precautions, 
however,  decomposition  will  often  take  place,  and  then  the  bladder  must  be 
washed  out  twice  a  day  with  an  antiseptic  solution.  The  mechanical 
irritation  caused  by  so  doing  is  of  little  importance  when  compared  with  the 
dangers  of  a  septic  accumulation  in  the  bladder. 

Atony  of  tiia  Bladder  is  one  of  the  most  dangerous  conditions  that  can 
occur  in  lithotrity.  This  state  of  things  happens  usually  in  old  people,  in 
whom  the  urinary  organs  may  appear  to  be  in  a  peculiarly  quiet  and  favour- 
able condition  before  the  operation,  the  patient  being  able  to  hold  his  urine 
for  six  or  eight  hour^,  and  to  bear  the  injection  of  ten  or  twelve  ounces  of 
fluid.  In  these  circiimstances,  the  Surgeon  should  be  u]K)n  his  guard ;  for 
the  danger  of  this  ^<NuiitioH  is,  that  the  bladder  does  not  possess  sufficient 
contractile  power  to  expel  its  contents.  These  consequently  accumulate  in 
the  lower  fundus,  and  irritate  the  mucous  membrane  ;  and  thus  the  founda- 
tion may  be  laid  for  fatal  cystitis,  which  in  these  cases  always  assumes  a  septic 
type. 

The  atony  of  the  bladder  appears  to  arise  partly  ft-om  that  natural  want  of 
expulsive  power  which  is  not  unfrequent  in  old  people,  and  partly  from  a  kind 
of  paralysis  of  the  organ,  induced  by  the  contact  of  the  instruments,  especially 
after  long  sittings.  Such  patients  usually  die  of  suppurative  inflanunation  of 
the  kidney. 

Atony  of  the  bladder  is  not  so  serious  a  complication  in  the  operation  at  a 
gingle  sitting,  although  it  necessitates  the  careful  washing  out  of  the  bladder 
for  some  time  afterwards  to  prevent  the  risk  of  a  septic  accumulation.  In  the 
operation  by  re{)eated  sittings  atony  was  much  more  serious,  and  it  was  essential 
that  the  Surgeon  should  rid  the  patient  of  the  fragments  he  could  not  expel  by 
washing  out  the  bladder  ;  but  it  waa  usually  safer  to  get  the  patient  in  as  gWKl 
a  condition  as  possible,  and  then  cut  him  by  the  median  operation. 

This  I  once  did  in  an  interesting  case  under  my  care  at  the  Hospital ;  the 
patient,  an  old  man,  had  been  lithotrized  by  a  Surgeon  out  of  doors  a  few 
weeks  before  admission,  bnt  no  fragments  had  passed  ;  on  sounding  him,  I 
foand  a  moderate-sized  calculus,  with  what  appeared  to  Iks  a  lai^e  mass  of 
soft  concretion,  of  the  nature  of  which  I  was  not  aware  until  after  its  removal ; 
the  patient  having  concealed  the  fiact  of  his  having  been  lithotrized.     On 
catting  him  in  the  usual  way,  I  removed  a  lithic  acid  calculus  about  as  large 
as  a  pigeon's  e^^^  and  a  handful  of  fragments  of  another  calculus  of  the  same 
composition,  which  had  been  crusted  over  and  matted  together  by  phoaphatic 
deposit.    The  patient  made  a  very  good  recovery. 
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Disease  of  the  Kidneys  is  in  Lithotrity,  as  in  all  other  operations  on  the 
nrinary  organs,  the  most  common  cause  of  danger  and  of  death.  The  varions 
forms  of  fatal  kidney-disease  have  been  so  fully  described  in  Chapter  LXVII. 
that  I  must  refer  the  reader  to  it. 

ConstitiitioxLal  Bistnrbance. — ^Yery  considerable  constitutional  di8tarl>- 
ance  occasionally  follows  lithotrity.  The  patient  is  seized  with  severe  and  long- 
continued  rigors,  followed  by  profuse  sweating,  lasting  for  many  hours.  These 
serious  symptoms  are  most  apt  to  come  on  after  the  first  sitting ;  but  the 
experience  of  Bigelow's  method  seems  to  show  that  they  are  not  much  more 
prone  to  occur  after  a  moderately  prolonged  operation  than  after  the  short 
sittings  formerly  adopted.  They  may  pass  off  (juickly,  apparently  being 
analogous  to  those  nervous  phenomena  that  are  apt  to  follow  the  introduction 
of  instruments  in  strictures,  &a,  or  they  may  pereist  and  assume  the  chamcter 
already  described  as  indicating  septicaemia  or  renal  inflammation.  These 
serious  consequences  are  especially  apt  to  happen  when  there  is  preMous  disease 
of  the  kidneys.  Indeed,  there  is  no  condition  that  is  more  directly  antagonistic 
to  the  success  of  lithotrity  than  interstitial  nephritis.  When  this  is  present 
to  any  considerable  extent,  with  or  without  much  albumen  in  the  urine. 
casts  of  tubes  and  blood,  the  increased  irritation  induced  by  the  operation  will 
almost  to  a  certainty  prove  fatal.  In  other  instances,  again,  the  fatal  result  is 
more  directly  dependent  on  the  irritation  induced  by  the  operation  leading  to 
the  formation  of  abscess  in  the  neighbourhood  of  the  prostate,  or  around  the 
neck  of  the  bladder ;  and  in  other  instances,  again,  on  the  super\'ention 
of  unhealthy  suppuration  in  some  of  the  sacculi  that  are  occasionally  met 
with  in  this  organ. 

The  Treaimetit  of  this  state  of  things  should  consist  in  the  free  adminis- 
tration of  stimulants — brandy,  ammonia,  and  ether — followed  by  a  full  dose 
of  opium,  and  abundant  warm  diluents.  If  the  bladder  contains  foul  urine 
this  must  be  removed  by  washing  out  with  antiseptic  solutions.  Especial  care 
must  be  taken  in  those  cases  in  which  any  stone  remains  not  to  re]ieat  the 
sitting  for  at  least  a  week  or  ten  days  after  the  rigors  have  passed  off. 

Perineal  Lithotrity. — After  a  stone  has  been  broken  up  but  not  com- 
pletely removed  at  one  sitting,  it  occasionally  happens  that  the  fragments  become 
a  source  of  so  much  irritation  that  the  crushing  operation  has  to  be  abandoned, 
and  lithotomy  is  required,  in  order  to  relieve  the  patient.  Again,  during  the 
operation  of  lithotomy,  the  operator  may  meet  with  so  large  a  stone,  that  he 
cannot  extract  it  with  safety,  and  he  then  breaks  it  up  in  order  to  remove  it  in 
a  fragmentary  manner,  or  the  stone  may  be  so  soft  that  it  crumbles  under  the 
pressure  of  the  forceps.  These  circumstances,  familiar  to  all  lithotomists,  have 
led  various  Surgeons  to  recommend,  as  a  formal  operation,  the  breaking  np  of 
calculi  before  extraction,  in  order  that  the  removal  of  the  broken  stone  mi^ht 
be  effected  through  a  smaller  incision  than  would  be  required  for  its 
extraction  if  entire.  Without  going  back  to  the  records  of  ancient  or  even 
mediaeval  surgery  for  illustrations  of  this  operation,  it  suffices  to  say  thftt 
in  modem  times  such  a  procedure  has  been  advocated  by  many  distin* 
guished  Surgeons,  more  esi)ecially  by  Malgaigne,  under  the  term  of  *'  Litho- 
triptic  Lithotomy." 

Dolbean  has  reduced  to  a  formal  operation,  which  he  has  described  as 
*^  Perineal  Lit?iointf/,'^  those  procedui^  which  were  formerly  undertaken 
without  any  very  definite  rules. 
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The  operation  itself  iHeztremelj  simple.  It  consiataof  fonr  stt^es:  I.  The 
making  of  an  iuciaton  in  the  median  hne  into  the  membranons  portion  of  the 
nrethra  on  a  grooved  staff;  2.  The  slow  and  gradnal  dilatation  of  the  neck  of 
the  bladder  by  means  of  a  sis-bladed  "  dilator ; "  3.  The  introduction  through 
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the  dilated  neck  of  the  bladder  of  the  " lithoclast,"  a  powerful  forceps  for 
seizin;;  and  breaking  up  the  Btone  ;  and  the  extraction  of  the  fragments  and 
pulverized  stone  by  means  of  small  forceps  and  the  scoop. 

M.  Dolbcau  gives  very  minute  directions  for  the  proper  performance  of  the 
TariouB  stages  of  the  operation.  They  resolve  themselves  into  the  simple  mlea 
of  a  moderate  external  incision,  very  slow  and  methodical  dilatation  of  the 
prostatic  nrethra  and  vesical  neck,  and  complete  "  fragmentation  "  of  the 
calcnhiH. 

(Vom  our  knowledge  of  what  happens  when  a  stone  is  accidentally  broken 
by  the  crush  of  the  forceps  during  an  ordinary  lithotomy  operation,  we 
should  not  entertain  very  sanguine  i-iews  of  the  results  of  the  same  procedure 
when  purposely  performed.  The  delay  in  extracting  the  broken  fragments 
is  great — the  bladder  emptied  of  its  nrine  contracts  upon  and  is  iiritatfid 
by  them,  and  the  uncertainty  and  difficulty  of  clearing  away  all  fragments 
by  means  of  forceps,  scoop,  and  injections,  are  veiy  considerable.  The 
accident  is  one  that  is  justly  dreaded  and  guarded  against  as  far  as  poasihle 
by  the  practicAl  lithotomist. 

RrmlU. — The  resalts  of  perineal  lithotrity  do  not  appear  hitherto  to  have 
been  either  very  brilliant  or  even  satisfactory.  In  thirty  operations  there  were 
five  deaths,  which,  considering  that  at  least  four  of  the  patients  were  tuder 
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twenty  years  of  age,  is  fdlly  as  high  as,  if  not  higher,  than  what  oocnn  in 
lateral  lithotomy,  and  far  exceeds  that  resulting  from  lithotrity. 

AppUcabiltty. — ^When  we  compare  perineal  lithotrity  with  ordinary  lithotritj, 
or  lithotomy,  whether  lateral  or  median,  it  presents  positive  disadvantages  in 
many  cases,  no  advantage  in  others,  and  appears  to  he  applicable  only  to  a  few 
exceptional  instances. 

In  cases  of  small  or  medinm-sized  calculi,  the  results  of  ordinary  lithotrity 
are  infinitely  more  satisfactory  ;  and  no  object  can  be  gained  by  complicating 
this  operation  with  an  incision  into  the  urethra.  For  ordinary  calcoli, 
too  large  for  lithotrity,  the  lateral  and  supra-pubic  operations  offer  fully 
as  successful  if  not  more  successful  results  than  those  which  have  been 
obtained  by  perineal  lithotrity ;  and  very  few  Surgeons  would,  when  once 
they  had  seized  the  stone,  trouble  themselves  to  break  it  up  before  extract* 
ing  it,  or  subject  their  patient  to  the  delay  in  the  operation  that  always  oocnn, 
even  when  the  stone  is  accidentally  broken  after  seizure — ^a  delay  occasioned 
by  the  prolonged  manipulations  which  then  become  necessary,  and  which  are 
not  without  their  own  special  dangers. 

The  only  cases,  indeed,  in  whidi  I  can  conceive  that  perineal  lithotrity  would 
be  adopted  by  a  Surgeon,  are  those  in  which  he  has  to  do  with  a  very  large  soft 
phosphatic  calculus.  As  such  a  stone  almost  inevitably  crumbles  down  when 
seized  before  extraction,  it  might  possibly  be  aa  well  to  convert  into  a  step  of 
a  regular  operation  that  occurrence  which  would  otherwise  happen  as  an  acci- 
dent in  ordinary  lithotomy.  Should  it  become  necessary,  after  ordinary 
lithotrity,  to  cut  a  patient  for  the  speedy  extraction  of  the  fragments,  Dolbean*s 
method  of  dilating  the  neck  of  the  bladder,  and  his  small  f creeps,  might  be 
found  useful. 

OOICPABZSON    BXTWXSN    ZiXTHOTOMT    AND    UTHOTRXTT. 

Lithotomy  and  lithotrity  differ  so  entirely  from  one  another  in  principle 
and  detail,  that  it  is  useless  to  attempt  to  establish  a  comparison  between  the 
different  steps  of  these  two  operations.  It  is,  however,  a  question  of  the  very 
first  importance  and  interest  to  ascertain  by  which  operation  a  patient  can  mo«% 
safely  have  a  calculus  removed  from  his  bladder.  In  determining  this  poinu 
it  is  necessary  not  only  to  make  a  comparison  between  the  general  results  vf 
cases  that  have  been  subjected  to  the  two  procedures,  but  more  especially  u* 
ascertain  those  circumstances  that  influence  the  result  of  each  operation  in 
particular  cases — ^to  determine,  in  fiict,  in  what  cases  lithotomy,  and  in  what 
lithotrity,  holds  out  the  best  prospect  to  the  patient.  It  is,  I  think,  in  tht: 
highest  degree  unpractical  to  enter  into  a  discussion  as  to  which  should  be 
the  general  method  of  treatment  in  cases  of  stone.  That  Sui^gcon  shows  his 
practical  skill  the  best,  who  chooses  which  operation  is  most  appropriate 
to  the  particular  case  before  him,  and  who  knows  best  how  to  apply  the 
operation  that  he  selects  most  wisely.  Both  operations  have  been  n> 
duced  to  great  simplicity  and  certainty  ;  but  neither  should  be  exclosively 
practised.  It  is  undoubtedly  the  duty  of  the  Sargeon  to  make  himself 
familiar  with  the  practice  of  both,  and  to  adopt  that  one  which  promif^ 
best  in  the  particular  instance  with  which  he  has  to  do.  In  all  cases  in 
which  it  is  practicable,  and  in  all  cases  even  in  which  the  chances  of 
the  two  operations  are  evenly  balanced,  lithotrity  should  as  a  matter  i»f 
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hnmanitj  be  preferred  to  lithotomy.  Probably  aboat  foor-fifthg  of  all  cases 
of  stone  occurring  in  the  adult  are  proper  for  lithotrity,  and  the  proportion 
would  be  much  greater  if  the  patients  applied  earlier  for  relief,  or  if,  instead 
of  being  subjected  to  medical  treatment,  they  were  at  once  put  under  proper 
Surgical  care,  and  the  stone  detected. 

Statistics. — The  statistics  cannot  represent  the  true  state  of  the  question 
so  far  as  a  general  comparison  between  the  operations  is  coucemed.  For  it 
must  be  borne  in  mind  that  those  cases  that  are  lithotrized  have  invariably 
been  picked;  whilst  lithotomy  has  been  perfonned  on  almost  all  patients 
indiscriminately  as  they  have  presented  themselves.  For  lithotrity  to  be  suc- 
cessfully done,  it  is  uecessary  that  the  stone  be  of  moderate  size,  and  that  the 
urinary  organs  be  in  a  healthy  state  and  free  from  irritation  :  and  this  is  the 
state  in  which  most  of  the  cases  have  been,  in  which  crushing  has  been  done. 
In  lithotomy  cases,  on  the  other  hand,  the  Surgeon  has  had  to  contend  with 
all  the  difficulties  of  large  or  multiple  calculi,  diseased  bladders,  and  bad  con- 
stitutions. Hence,  in  comparing  the  statistics  of  the  results  of  lithotrity  with 
those  of  lithotomy,  we  compare  the  statistics  of  the  results  of  operations  per- 
formed under  the  most  &vourable  circumstances  on  a  series  of  selected  cases^ 
with  those  of  cases  taken  indiscriminately  and  often  presenting  most  unfitvour- 
able  conditions. 

As  Sir  Henry  Thompson  has  recently  pointed  out  in  his  admirable  course  of 

Lectures,  delivered  at  the  Royal  College  of  Surgeons,  the  only  method  by 

which  we  can  ascertain  the  effect  of  lithotrity  in  reducing  the  mortality  from 

t^tone  in  the  bladder,  is  to  contrast  the  results  obtained,  when  lithotomy  was 

the  sole  operation  practised,  with  those  of  the  pi*esent  day,  when  lithotrity  has 

become  the  rule  and  the  cutting  operation  the  exception.    For  this  purpose 

he  contrasts  the  statistics  of  three  periods ;  first,  when  lithotomy  only  was 

performed  ;  secondly,  the  transitional  period  from  1835  to  between  1860  and 

1870,  when  about  an  equal  number  of  cases  were  submitted  to  each  operation  ; 

and  lastly,  the  modern  period,  when  lithotomy  has  been  the  exception.    For 

the  first  period  he  selects  the  statistics  of  the  Norwich  Hospital  from  1770  to 

18:30,  as  published  by  Crosse.    During  that  time  704  patients  of  all  ages  were 

operated  on  for  stone  ;  of  these,  85  were  females,  of  whom  2  died  ;  243  were 

males  under  20,  of  whom  27,  or  8  i)er  cent.,  died.    The  remaining  326  were 

adult  males,  and  of  these  64  died,  or  20  per  cent.    Of  the  adult  males,  75 

were  over  60,  and  of  these  "I'l^  or  29-8  per  cent.,  died.    These  correspond 

very  closely  to  the  larger  statistics  collected  by  Thompson,  including  1827 

lithotomies.      Of  these  1028   were  on  patients  from   1  year  of  age  to  16 

inclusive  ;  of  these  68  died,  or  66  per  cent. ;  528  between  17  and  58,  with 

Mi  deaths,  or  16  per  cent. ;  and  271  between  59  and  81,  with  75  deaths,  or 

27*7  per  cent. 

For  the  second  period  Thompson  gives  the  statistics  of  Keith,  of  Aberdeen, 
and  Sir  William  Fergusson.    Keith  operated  uix)n  304  cases  of  all  ages ;  4 
wer«  females,  none  of  whom  died ;  23  were  children ;  19  were  submitted  to 
lithotomy,  and  4  to  lithotrity,  with  1  death.    The  remaining  277  were  male 
wlalU  ;  of  these  161  were  cut,  with  38  deaths,  or  24  per  cent. ;  116  were  salj- 
mitted  to  lithotrity,  with  7  deaths,  or  6  per  cent.  The  total  death-rate  amongat 
inale  adults  was,  therefore,  1  in  6^  or  15  per  cent.   Fcrgnsson's  cases  amounUsd 
U>  271,  including  52  children,  all  cut,  with  2  deaths,  or  4  per  cent    The  re- 
maining 219  were  male  adults ;  of  these  110  were  cut,  with  33  deaths,  or  30 


I0I2  URINARY   CALCULUS  AND   LITH0TRIT7. 

per  cent. ;  and  109  crushed,  with  12  deaths,  or  11  per  cent. ;  the  combinecl 
death-rate  for  the  219  cases  being  20  per  cent. 

For  the  third  period  Sir  Henry  Thompson  gives  his  o\^'n  results,  although 
possibly  the  earlier  cases  might  be  more  properly  inclnded  in  the  intermediate 
period.  The  proportion  of  lithotomies  in  his  practice  has  steadily  diminished. 
Of  his  first  200  cases,  48  were  cut ;  while  since  1878,  of  211  cases,  he  has  cat 
only  15 ;  and,  of  the  last  125,  only  4  were  submitted  to  lithotomy.  Sir 
Henry  Thompson's  cases,  being  derived  chiefly  from  private  practice,  show  but 
a  small  proportion  of  children,  15  in  all,  of  whom  12  were  cut,  with  1  death, 
and  3  successfully  crushed ;  13  were  females,  of  whom  10  were  cut,  with  1 
death,  and  in  3  lithotrity  was  performed.  Excluding  these,  there  remain  7>^2 
adult  males.  Of  these  110  were  cut,  with  39  deaths,  or  35  per  cent. ;  672 
were  treated  by  lithotrity,  with  43  deaths,  or  6*5  per  cent.,  or  1  in  15^ ; 
making  a  total  of  782  cases,  with  82  deaths,  1  in  9J,  or  10|  per  cent.  No 
less  than  595  of  these  patients  were  over  50  years  of  age.  The  number  of 
individuals  upon  whom  these  operations  were  performed  were  716 ;  61  cases 
being  operated  on  a  second  time,  9  a  third,  3  four  times,  and  2  five  times. 
Cases  of  small  secondary  phosphatic  accumulations  were  not  included  as 
operations.  During  the  last  five  years  Sir  Henry  Thompson  has  uniformly 
adopted  the  operation  by  the  single  sitting,  and  the  results  have  been  most 
satisfactory.  Of  121  cases  treated  by  this  method,  only  4  died,  1  in  30,  or  3*3 
per  cent. 

The  general  result  of  these  figures  is  to  show  that  when  lithotomy  was  tho 
sole  mode  of  treatment,  about  1  in  5  of  all  adult  males  operated  on  died« 
During  the  transition  period  the  death-rate  was  about  1  in  6  ;  and  that  since 
lithotrity  has  been  more  extensively  adopted,  it  has  fallen  to  about  1  in  9^, 
and  that  this  has  still  further  been  reduced  by  the  adoption  of  the  operation 
at  one  sitting. 

The  mortality  from  lithotrity  in  hospital  practice  has  usually  been  hi^er 
than  in  private.  Thus  Malgaigne  many  yeans  ago,  before  lithotrity  wa.^ 
brought  to  its  present  perfection,  estimated  the  d(^h-rate  at  1  in  4  in  the 
Parisian  hospitals,  while  he  calculated  that  of  private  cases  to  be  1  in  8.  This 
difference  between  the  results  of  this  operation  in  hospital  and  in  pnMit<' 
practice  can  easily  be  accounted  for  by  the  difference  in  the  constitutions  of 
the  patients,  and  by  their  applying  for  relief  in  private  in  a  less  advanced  form 
of  the  disease  than  in  hospital  practice.  We  find  that  the  same  holds  good 
with  r^ard  to  the  results  of  lithotomy.  Thus,  Coulson  states  that  Dudley 
lost  only  1  in  36  of  the  private  patients  that  he  cut ;  Mettauer,  1  in  :\C^  ; 
Martineau,  1  in  42 ;  and  Mott,  1  in  50.  These  results,  which  are  fuUy  as 
favourable  as  the  best  statistics  of  lithotrity,  must,  however,  be  regarded  as 
exceptional ;  but  they  suffice  to  show  the  influence  which  the  constitution  of 
the  patient,  and  a  proper  selection  of  cases,  may  exercise  uix>n  the  results  of 
the  cutting  operation. 

Lithotrity,  as  has  already  been  stated,  cannot  be  applied  to  all  casea  of 
stone ;  in  most  that  are  unsuited  to  this  operation,  lithotomy  may  be  done 
with  success.  In  some  cases,  however,  no  operation  can  be  practised,  in  oonae- 
qucnce  of  serious  disease  of  the  genitals,  bladder,  or  kidneys,  or  of  some  visceral 
mischief  that  would  necessarily  interfere  with  the  performance  of  any  capital 
operation.  The  necessity  of  selecting  cases  of  lithotrity  is  as  great  as  ever» 
although  the  field  of  the  operation  has  been  greatly  enlarged  by  the  modem 
improvements  in  its  performance. 
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Selection  of  Operation  :  Lithotomy  or  Lithotrity. — The  circum- 
stances that  must  chiefly  determine  the  Surgeon  in  the  selection  of  the 
particular  operation  to  be  performed  are — 1,  the  Age  of  the  Patient ;  2,  the 
Size  and  Character  of  the  Stone  ;  and  3,  the  Condition  of  the  Urinary 
Organs. 

1.  A|^e. — The  age  of  a  patient  is  an  important  element.  As  a  general  role, 
it  may  be  stated  that  at  the  middle  and  advanced  periods  of  life  lithotrity  is 
most  successful ;  while,  in  early  ages  lithotomy  is  the  preferable  operation.  In 
children  under  the  age  of  puberty,  the  genito-urinary  organs  are  undeveloped  ; 
the  urethra  is  narrow,  and  the  bladder  small.  These  conditions  not  only 
necessitate  the  employment  of  instruments  specially  constructed  of  reduced 
size,  and  render  great  care  in  their  manipulation  requisite,  but  the  narrowness 
of  the  urethra  is  especially  apt  to  render  the  expulsion  of  the  fragments  of 
the  crushed  stone  extremely  difScult,  and  to  favour  their  impaction.  If,  in 
addition  to  this,  we  bear  in  mind  the  great  sensitiveness  of  the  bladder  in 
young  children,  and  their  restlessness  under  the  repeated  instrumental  inter- 
ference which  may  be  necessary,  it  can  easily  be  understood  that  lithotrity 
is  neither  an  easy  nor  a  safe  operation  in  them  unless  the  calculus  be  so 
small — ^not  larger  than  a  cherry-stone — that  it  can  be  crushed  and  brought 
sway  by  a  single  introduction  of  the  lithotrite.  Lithotomy,  on  the  other 
baud,  is  so  successful  an  operation  in  children,  that  the  Surgeon  w^ould 
gain  nothing  by  substituting  lithotrity  for  it.  Thus,  of  35  children  under 
10,  operated  on  by  Cheselden,  only  1  died ;  of  58  children  cut  for  stone 
at  St.  ThomasV,  but  1  case  proved  fatal ;  and  the  average  mortality  of 
lithotomy  cases  in  children  is  not  more  than  about  1  jn  14.  Guersant,  at 
the  Children's  Hospital  in  Paris,  performed  lithotrity  in  children  40  times 
— 35  of  the  cases  being  in  boys :  of  these,  7  died,  and  3  at  least  of  the  others 
rec|uired  to  be  afterwards  subjected  to  lithotomy.  Of  the  deaths,  4  were 
caused  by  croup  and  scarlatina,  and  3  were  attributable  to  the  operation. 
These  results  are  anything  but  satisfactory  when  compared  with  those  of 
lithotomy  in  children  in  this  country,  or  even  in  Guersant's  own  practice  ; 
for,  of  100  that  he  cut,  14  died.  I  think  that  the  best  and  most  experienced 
Surgeons  are  agreed  in  this,  that,  although  lithotrity  is  practicable  on  boys,  yet 
lithotomy,  being  much  safer  and  far  speedier,  should  be  preferred  to  lithotrity 
in  all  patients  under  puberty. 

At  very  advanced  iKjriods  of  life,  the  irritable  state  of  the  urinary  organs, 
the  tendency  to  the  supervention  of  cystitis,  and  the  enlarged  state  of  the 
proBtate,  are  often  such  as  to  prevent  the  performance  of  lithotrity  with  any 
prospect  of  success.  At  the  same  time,  the  success  of  lithotrity  in  old  age  has 
been  very  great  in  the  hands  of  some  Surgeons.  Thus,  Segalas  states  that,  of 
14  octogenarians  whom  he  lithotrized,  he  did  not  lose  one  ;  and  of  27  septua- 
genarians,  but  two.  Lithotomy,  on  the  other  hand,  is  very  fatal  in  aged 
persons. 

It  is  at  the  middle  period  of  life,  or  in  persons  who,  though  advanced  in 
years,  pre8er^'e  their  powers  unimpaired,  that  lithotrity  is  most  generally 
applicable  and  most  successfuL  . 

I.  8iM  and  Charaoter  of  tlie  ttona.— With  regard  to  the  size  of  the 
stone,  there  is  no  doubt  that  a  small  stone  is  more  favourable  to  lithotrity  than 
a  large  one.    All  calculi  below  one  inch  in  diameter  may  easily  be  cruahed, 
provided  no  special  circumstance  is  present  rendering  the  operation  undesirable. 
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In  i-egard  to  larger  stones,  it  is  difficult  at  the  present  day  to  lay  down 
any  hard  and  fast  line.  Until  recently,  it  was  not  considered  advisable  to 
attempt  to  crush  a  stone  that  was  above  one  inch  and  a  half  in  diameter  ;  bat 
since  the  introduction  of  Bigelow's  method,  many  stones  considerably  above 
this  size  have  been  successfully  removed-  Much  will  depend  on  the  compo- 
sition and  density  of  the  calculus.  The  chief  objection  to  lithotrity  in  large 
stones  was  not  so  much  that  the  stone  could  not  be  broken,  because  unless  it 
is  too  large  to  get  into  the  blades  of  the  lithotrite  this  could  usually  be  done  ; 
but  that  the  mass  of  fragments  to  come  away  by  the  urethra,  and  the  repeated 
operations  required  for  their  removal  would  produce  a  dangerous  amount  of 
irritation.  The  use  of  evacuators  has  to  a  great  extent  overcome  these 
objections  for  stones  of  two  inches  in  diameter ;  but  we  are  not  in  a  position  as 
yet  to  say  what  is  the  maximum  size  that  can  be  safely  attacked.  The  different 
forms  of  stone  vary  in  the  ease  with  which  they  are  broken  up.  Uric  acid 
calculi,  giving  a  clear  ringing  sound,  do  not  disintegrate  readily,  but  split  op 
into  sharp  and  angular  spicula  and  scales.  Oxalate  of  lime  calculi,  occurriiig 
chiefly  in  young  people,  comparatively  rarely  admit  of  lithotrity,  but,  when 
crushed,  break  up  very  readily  ;  and,  as  there  is  usually  a  co-existing  healthy 
state  of  the  urinary  organs,  the  cases  have  a  favourable  issue.  Phosphate 
calculi,  which  are  soft  and  friable,  and  do  not  yield  angular  fragments  recioiring- 
repeated  disintegration,  may,  even  if  of  larger  size  than  that  mentioned,  be 
broken  up.  At  the  same  time  the  patient  may  often  derive  great  benefit  from 
the  thorough  washing  out  of  the  bladder  with  the  evacuator,  as  these  con- 
cretions are  commonly  the  result  of  chronic  cystitis,  with  alkaline  decompo> 
sition  of  the  urine.  But  the  shattered  state  of  system,  and  the  initaUe 
condition  of  the  urinary  organs  accompanying  phoephatic  calculi,  often 
counterbalance  the  advantage  that  would  otherwise  have  been  derived  from 
the  character  of  the  stone* 

If  there  be  several  stones,  the  propriety  of  performing  lithotrity  will  depend 
in  a  great  degree  upon  the  size  of  the  calculi.  If  these  be  small — ^not  laiger^ 
perhaps^  than  small  nuts,  and  not  very  numerous,  the  bladder  being  healthy — 
the  operation  may  be  performed  with  safety.  I  have  removed  successfully  in 
a  few  sittings  five  or  six  calculi  about  half  an  inch  in  diameter.  But  if  the 
calculi  be  larger  than  that,  lithotrity  is  not  a  veiy  successful  procedure  ;  fbr« 
though  each  calculus  may  not  be  very  large,  yet  the  aggr^ate  of  the  whole  i& 
considerable  ;  and,  besides  this,  the  calculi  will  each  require  a  separate  opera- 
tion, as  it  were,  and  may  each  contain  a  hard  and  possibly  very  resisting 
nucleus.  Occasionally  the  bladder  contains  a  large  number  of  small  pea- 
shaped  calculi.  These  may  be  successfully  broken  up,  and^washed  out  through 
a  large-eyed  catheter ;  from  50  to  100  separate  ones  may  be  thus  removed. 
Sometimes  a  calculus,  after  ha\ing  been  broken  up  into  several  fragments^ 
has  been  left  in  the  bladder,  each  fragment  forming  the  nucleus  for  a  new 
stone.  Such  cases  are  usually  most  successfully  cut ;  but  in  favourable  cir- 
cumstances as  to  the  condition  of  the  urinary  organs,  they  may  be  subjected 
to  lithotrity. 

8.  The  Conditions  of  the  ITxinary  Organs  that  influence  the  pit>* 
priety  of  performing  lithotrity  or  lithotomy  have  reference  to  the  state  of  the 
kidneys,  the  bladder,  the  urethra,  and  the  prostate. 

As  a  general  rule,  it  may  be  stated  that,  the  greater  the  irritabiUty  of  the 
urinary  organs,  the  less  successful  will  lithotrity  be.    The  repeated  intzo* 
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dactionofiiistramentB,  however  carefhllj  and  skilf  ally  conducted  ;  the  presence 
of  fragments  of  calculus,  should  any  be  left  behind,  and  their  tendency  to 
impaction  or  entanglement  in  the  urethra,  necessarily  dispose  to  inflammation, 
even  in  the  most  favourable  cases,  and  very  readily  excite  it,  if  there  be  any 
tendency  to  it  existing  in  the  parts.  If,  however,  the  stone  be  small,  or  of 
moderate  size,  and  friable  ;  the  bladder  healthy,  and  of  good  contractile 
power ;  the  urethra  capacious ;  and  the  patient  of  sound  constitution  and 
quiet  temperament,  the  stone,  even  under  the  old  system  of  many  sittings,  is 
often  broken  up  and  the  fragments  expelled  with  comparatively  little  suffering. 
In  fact,  in  such  a  combination  of  favourable  circumstances,  lithotrity  ought 
unquestionably  to  be  preferred. 

If,  however,  the  bladder  be  very  irritable,  or  if  the  patient's  constitution  be 
an  excitable  one,  so  that  he  does  not  b^r  well  the  introduction  of  instru- 
ments ;  more  particularly  if  it  be  found  that  this  local  and  constitutional 
sensitiveness,  instead  of  being  blunted  by  the  methodical  introduction  of 
sounds  or  bougies,  is  rather  increased  thereby  ;  and  especially  if  the  stone  be 
of  considerable  size,  lithotomy  was  formerly  the  only  safe  mode  of  treatment. 
At  the  present  time,  however,  by  the  use  of  anaesthetics  and  the  adoption 
of  the  operation  at  one  sitting,  even  these  diflBculties  may  be  safely  overcome. 

The  existence  of  organic  disease  about  the  urinary  organs,  constitutes  the 
greatest  obstacle  to  lithotrity  ;  and,  when  extensive,  must  form  a  complete  bar 
to  the  performance  of  that  operation.  It  is  not  easy,  however,  to  determine 
the  amount  of  local  disease  that  should  thus  be  held  to  contra-indicate  litho- 
trity. On  this  point  the  opinions  of  Surgeons  differ  much  ;  and  it  is  particu- 
larly in  the  management  of  these  cases  that  the  advantages  of  tact  and 
dexterity  in  the  use  of  the  crushing  instruments,  which  habit  alone  can  give, 
is  well  exemplified* 

The  condition  of  the  kidneya  merits  special  attention.  If  these  organs  be 
diseased,  as  indicated  by  the  presence  of  casts  of  tubes,  or  of  a  considerable 
quantity  of  albumen  in  the  urine,  or  in  any  other  way,  the  performance  of  a 
prolonged  operation  in  the  bladder  would  be  likely  materially  to  increase  the 
mischief  in  them,  and  consequently  ought  not  to  be  undertaken.  Organic 
disease  of  the  kidneys  is  a  more  serious  obstacle  to  lithotrity  than  to  lithotomy, 
on  account  of  the  prolonged  nature  of  the  operation,  and  the  greater  liabiUty 
to  sympathetic  or  propagated  irritation  in  these  organs.  It  is  not  only  by  the 
operation  increasing  the  renal  mischief  that  harm  might  result,  but  also  in 
consequence  of  the  tendency  to  diffuse  inflammation  of  the  bladder,  prostate, 
and  surrounding  areolar  planes,  and  to  pysemia,  that  always  co-exists  with 
kidney  disease. 

The  conditions  of  the  bladAr  that  interfere  seriously  with  lithotrity  are 
partly  functional,  partly  organic.  The  functional  derangemente  arc  of  two 
very  opposite  kinds  ;  viz.,  a  state  of  extreme  irritability  of  the  organ,  and  an 
abnormal  want  of  sensibility  of  it— a  state  of  atony.  The  organic  lesions  am- 
sist  of  hypertrophied,  fasciculated,  sacculated,  and  permanently  contracted 
states  of  the  viscus,  which  is  then  most  commonly  irritable  as  well. 

A  chronically  in/lamed  or  irritable  state  of  the  bladder,  more  iiarticularly 
if  the  organ  be  thickened  and  fasciculated,  so  that  it  will  not  ]t^^r  i\ui  mioc- 
tion  of  a  few  ounces  of  tepid  wat€r,  seriously  interferes  with  tU  siiiuxmH  of 
lithotrity.    A  very  irritable  and  sensitive  bladder  wiU  not  oniy  U  the  scat  of 
gevere  suffering  on  the  introduction  of  instruments,  but  out  "'^  ^^  able  t.. 
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hold  sufficient  arine  to  make  the  operation  a  safe  one,  and  may  readily  become 
dangerously  inflamed  in  consequence  of  the  repeated  iDtroductionof  infitm- 
ments^  and  the  presence  of  angular  fragments.  Hence,  if  the  ordinary  opera* 
tion  of  sounding  occasion  much  distress  ;  if  the  patient  cannot  hold  his  urine 
long,  but  pass  it  in  small  quantities ;  if  it  be  bloody,  or  much  loaded  with 
Tiscid  mucus,  he  will  scarcely  be  able  to  bear  the  procedures  necessary  for  the 
operation.  In  some  instances,  however,  the  irritability  of  the  bladder  may  be 
overcome,  and  in  all  it  may  be  materially  lessened,  by  keeping  the  patient  in 
bed,  and,  as  Brodie  recommends,  daily  injecting  tepid  water.  If  the  bladder 
be  saccuiatedy  there  will  be  a  still  greater  risk  of  an  unfavourable  result ;  the 
sacculi  not  only  retaining  fragments  of  calculus,  but  also  becoming  filled  with 
decomposing  mucus  and  urine,  in  consequence  of  which  unhealthy  inflamma- 
tion of  a  very  serious  character,  followed  by  pyaemic  symptoms  and  metastatic 
abscesses,  may  result,  or  in  some  cases  leading  to  perforation  of  the  peritoneum. 
In  such  cases  as  these,  early  lithotomy  offers  the  only  chance  to  the  patient 
The  existence  of  a  moderate  amount  of  vesical  catarrh,  if  the  bladder  be  other- 
wise healthy,  is  no  objection  to  lithotrity. 

In  encysted  cakiUiis,  lithotrity  is,  for  obvious  reasons,  inadmissible. 

Atony  of  the  bladder  is  not  only  a  serious  inconvenience,  but  a  great  sonroe 
of  danger  in  lithotrity.  It  cannot  in  all  cases  be  positively  ascertained  before* 
hand  ;  though  it  may  be  suspected  if  the  patient  can  hold  his  urine  for  a 
great  many  hours,  and  can  bear  without  complaint  the  injection  of  a  large 
quantity — eight  or  ten  ounces — of  fluid,  the  interior  of  the  bladder  feeling 
large  and  smooth  to  the  sound.  This  condition  occurs  chiefly  in  old  men  of  feebk 
habit  of  body.  Civiale  considered  this  condition  to  l)e  a  source  of  great  danger 
after  lithotrity,  the  organ  not  possessing  sufficient  expulsive  power  to  rid  itself 
of  the  fragments  of  the  presence  of  which  it  seems  to  be  insensible,  so  far  as 
the  feelings  of  the  patient  are  concerned ;  while  its  low  vitality  renders  it 
peculiarly  liable  to  subacute  cystitis,  excited  by  the  presence  of  the  fragments 
in  the  lower  fundus.  By  the  use  of  the  modem  evacuator,  a  stone  of  moderate 
size  may,  however,  be  safely  removed  at  one  sitting  from  an  atonic  bladder. 
It  must  be  borne  in  mind,  that  this  atony  of  the  bladder  may,  especially  in 
feeble  and  aged  individuals,  be  induced  by  the  contact  of  the  instrument,  and 
especially  by  prolonged  sittings. 

If  the  urethra  be  the  seat  of  stricture,  or  be  veiy  irritable,  lithotrity — which 
may  require  the  frequent  introduction  of  instruments  of  large  size— cannot  be 
safely  performed.  Stricture  of  the  urethra  does  not,  however,  absolutely  pre- 
vent the  performance  of  lithotrity,  but  only  retards  the  operation  until  the 
constriction  can  be  properly  dilateid.  Should  this,  however,  be  not  praeticabte 
to  the  full  extent  of  the  urethra,  lithotomy  on  a  small  staff  must  be  practised. 

Moderate  enlargement  of  the  prostate^  such  as  is  often  met  with  in  elderly 
people,  does  not  prevent  the  performance  of  lithotrity  ;  though  it  slightly 
complicates  the  operation.  The  introduction  of  the  lithotrite  will  be  attended 
by  considerable  difficulty  ;  and  the  fragments  have  a  tendency  to  become 
lodged  in  a  pouch  of  the  lower  fundus  behind  the  enlarged  gland.  This  more 
especially  happens  if  the  middle  lobe  be  enlarged  ;  yet  in  these  circumstanoes, 
the  stone  may  be  crushed  without  great  difficulty,  and  the  fragments  removed 
by  the  evacuator.  Any  inflammatory  disease  or  abscess  of  the  prostate  must 
necessarily  prevent  the  performance  of  lithotrity. 

Diabatas  is  not  commonly  associated  with  calculus*     I  have,  indeed,  but 
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very  rarely  seen  the  two  conditions  combined.  The  only  form  of  calcalos  that 
I  have  seen  in  diabetic  patients  has  been  the  uric  acid.  It  is  necessarily  very 
hazardous  to  operate  in  such  cases,  at  least  by  lithotomy.  And  even  if  lithotrity 
be  determined  on,  it  would  be  well  to  defer  the  operation  until  the  glycosuria 
has  been  checked  or  removed,  at  least  for  a  time,  by  proper  treatment. 

I  have  said  nothing  in  this  comparison  between  lithotrity  and  lithotomy  of 
the  comparative  painfulness  of  the  two  operations ;  for,  as  anaesthetics  may  be 
administered  with  equal  advantage  in  both  cases,  there  is  little  difference  in 
this  respect,  except  that  perhaps  the  advantage  lies  on  the  side  of  Uthotomy, 
as  being  the  shorter  proceeding. 

From  all  that  precedes,  then,  it  would  appear  that  although  lithotrity,  as  at 
present  performed,  is  adapted  to  by  far  the  larger  number  of  cases  of  stone  in 
the  adult  male,  it  cannot  be  looked  upon  as  a  universal  mode  of  treatment, 
being  applicable  only  in  favourable  conditions  of  the  urinary  organs,  to 
calculi  of  moderate  size,  and  after  puberty  ;  and  that  a  considerable  number  of 
cases  will  always  be  left  in  which  lithotomy  offers  the  sole  means  of  relief. 

Choiee  of  Operatioii  of  Idthotomy. — ^The  particular  operation  of  litho* 
tomy  to  which  recourse  should  be  had,  will  also  vary  according  to  the  cha- 
racter of  the  stone.  If  this  be  small,  and  the  patient  an  adult,  the  median 
operation  may  advantageously  be  performed.  If  it  be  of  moderate  or  tolerably 
large  size,  and  more  particularly  if  the  operation  be  practised  on  a  child,  the 
lateral  appears  to  me  to  be  the  more  applicable.  If,  again,  the  calculus  be  of 
inordinate  magnitude,  the  euprapubic^  the  meduhbHaieralj  or  the  retio-veeical 
operation  should  be  the  method  selected.  In  fact,  the  Surgeon  should  not  con- 
fine himself  too  exclusively  to  any  one  method  of  operating,  but  should  adopt 
that  procedure  which  appears  to  be  best  adapted  to  the  special  circumstances 
presented  by  the  particular  case  before  him,  and  should  vary  his  method  ac- 
cording to  the  state  of  the  urinary  organs,  the  age  of  the  patient,  and  the  size 
and  character  of  the  stone. 

The  Besvlt  of  Operatioiui  fbr  Stoaa  will  depend  in  a  great  measure 
upon  the  condition  of  the  bladder,  and  the  character  of  the  stone.  If  the 
bladder  be  healthy,  all  symptoms  will  cease  on  the  removal  of  the  calculus,  and 
the  patient  will  be  restored  to  perfect  health*  This  usually  happens  when  the 
calculus  is  of  the  lithic  acid  or  the  oxalate  of  lime  variety,  and  of  renal  origin. 
Ify  however,  the  bladder  be  unsound,  irritable,  and  the  urine  alkaline  from  de- 
composition, and  disposed  to  the  deposit  of  phosphatic  matters,  the  calculus 
being  phosphatic,  and  chiefly,  if  not  wholly,  vesical  in  its  origin,  then  an 
irritable  state  of  bladder  may  be  left,  or  may  speedily  return  after  the  opera- 
tion, which  will  consequently  have  been  productive  of  little,  or  only  of 
temporary  benefit. 

B£CURRENC£  OF  CALCULUS  AJTBR  OPBRATiox. — This  may  take  place  from 
four  distinct  causes  : — 1,  in  consequence  of  a  continuance  of  the  consdtotional 
condition,  under  the  influence  of  which  the  calculus  was  originally  formed  ; 
2^  from  the  descent  of  a  renal  calculus,  which  has  existed  in  the  ki^biej  beCrire 
the  first  operation  ;  3,  from  a  fragment  of  calculus  having  been  aoddentaUy 
left  in  the  bladder ;  and  4,  from  the  accumulation  of  phosphatic  depose 
in  the  fundus  of  the  bladder,  or  in  the  line  of  imperfectly  heakd  ineisionfi. 

Rehipse  from  the  first  cause  is  probably  not  very  common.  When  it  ooc'c^^ 
the  recnrrent  calculus  is  of  course  of  the  same  comf^jfliUrA  m  the  primanr  «iiv:. 
The  occasional  occurrence  of  relapse  shows  the  necetnty  'f  continnii^r  f.i 
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tutional  treatment  adapted  to  the  particular  diathesis,  after  the  removal  of  the 
calculus  from  the  bladder. 

Recurrence  of  calculus  from  the  descent  of  a  new  stone  from  the  kidney  every 
now  and  then  occurSy  and  is  especially  liable  to  be  met  with  in  those  cases  in 
which  the  primary  calculi  are  multiple  and  small.  In  these  cases,  the  relapse 
may  take  place  very  shortly  after  the  first  operation,  and  will  be  preceded  by 
the  usual  symptoms  of  the  descent  of  a  stone  from  the  kidney. 

Relapse  from  the  retention  of  a  fragment  which  serves  as  the  nucleus  of 
another  stone,  will  imdoubtedly  occasionally  occur,  although  its  occurrence  is 
fairly  attributable  to  want  of  due  care  on  the  part  of  the  Smrgeon.  It  is  apfe 
to  happen  more  frequently  after  lithotrity  than  after  lithotomy,  and  it  is  pro- 
bably to  this  cause  chiefly  that  we  must  refer  the  greater  liability  to  relapse 
after  the  cmshing  than  the  cutting  operation.  But  it  may  happen  after 
lithotomy,  that  a  fragment  is  left  behind  when  the  stone  has  been  broken 
during  extraction,  and  the  bladder  not  thoroughly  washed  out.  But  even  in 
this  case,  the  bit  of  stone  will  usually  be  carried  out  of  the  wound  by  the  flow 
of  urine  through  it. 

Recurrence  from  the  formation  of  a  phosphatic  calculus  in  the  bladder,  as 
the  result  of  chronic  cystitis  with  decomposition  of  the  urine  may  occur  occa- 
sionally after  lithotomy,  but  is  much  more  common  after  lithotrity.  In  these 
cases  a  lithotrite  must  be  passed,  and  the  soft  mass  crushed  up  and  washed 
out  with  a  catheter  and  evacuator.  The  patient  must  be  taught  to  wash  his 
own  bladder  out  regularly  every  day  with  a  dilute  acid  solution,  to  which 
some  quinine  may  be  added.  I  have  lately  had  under  my  care  a  patient  eighty 
years  of  age,  on  whom  I  performed  lithotrity  for  a  uric  acid  calculus  about 
five  years  ago,  and  from  whom  I  have  removed  large  phosphatic  concreticmfl 
more  than  a  dozen  times  since.  At  the  present  time  a  year  has  elapsed  since 
the  last  operation,  and  no  new  formation  has  taken  place.  On  some  occasions 
the  mass  measured  over  an  inch  and  a  half  in  diameter,  yet  under  aniesth^cs 
it  was  broken  up  and  washed  out  with  Bigelow's  apparatus  without  the 
slightest  irritation,  the  patient  usually  returning  to  the  country  on  the  second 
day  after  the  operation. 

Phosphatic  deposit  may  take  place  also  in  the  track  of  a  partially  healed 
lithotomy-wound,  forming  a  crust  on  its  surface.  I  have  known  such  a 
deposit  to  form  in  the  perinasnm,  when  the  wound  had  degenerated  into  a 
sinus. 

According  to  C.  Williams,  the  relapses  in  the  Norwich  Hospital  are  27  in 
1015  operations,  or  1  in  36,  or  in  985  lithotomies  1  in  33.  Lithotomy 
was  performed  a  second  time  in  24  patients  ;  a  third  time  in  3  ;  and  a  fourth 
time  in  1.  Twenty-three  were  cured,  5  died.  All  the  patients  were  males. 
The  registers  of  the  Louisville  Hospital  give  1  relapse  in  1 1 6  cases  of  lithotomy  : 
and  according  to  Civiale  the  return  of  calculus  after  lithotomy  was  in  Bavaria 
1  in  32,  in  Bohemia  1  in  4G,  in  Dalmatia  1  in  43,  and  in  France  1  in  74. 

After  lithotrity,  relapse  is  more  common  ;  although  it  is  probably  leas 
frequent  now  than  formerly,  and  will  become  less  fr^uent  as  the  details  oi  the 
operation  come  to  be  better  understood,  and  more  carefully  practised.  In  the 
practice  of  Civiale  it  occurred  about  once  in  eveiy  tenth  case.  But  this 
estimate,  high  as  it  is,  falls  below  what  happened  formerly  in  surgical  prac- 
tice. Civiale  stated  that,  of  36  private  patients  on  whom  he  operatol  in 
1860, 10  had  previously  been  operated  on,  the  stone  ha\iug  reappeared.    T1i» 
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left  index  finger.  A  scalpel  is  then  poshed  throngh  the  anterior  wall  of  the 
vaj]:ina  and  inferior  fnndos  of  the  bladder  into  the  groove  in  the  staff^  which  is 
made  to  enter  jnsb  behind  the  urethra,  and  is  then  run  backwards  for  about 
\\  inch ;  through  the  aperture  thus  made  the  forceps  is  passed,  and  the  stone 
extracted.  The  incision  into  the  bladder  through  the  anterior  vaginal  wall 
should  be  brought  together  by  metallic  sutures,  as  in  oi*dinary  operations  for 
vesico-vaginal  fistula,  and  may  thus  be  successfully  dosed,  as  has  been  done 
by  J.  Lane,  Aveling,  and  others. 

On  OompaxiMm  of  these  three  operations,  urethral  lithotomy  is  certainly 
the  easiest,  the  least  severe  at  the  time  of  its  performance,  and  the  least  likely 
to  be  attended  by  after  evil  consequences.  It  is  quite  sufficient  for  the  extrac- 
tion of  all  ordinary  calculi.  The  only  possible  evil  that  may  result  from  it 
is  the  want  of  union  of  the  incision.  But  should  this  happen,  a  plastic 
procedure  at  a  subsequent  period  can  easily  remedy  the  defect  that  would  thus 
be  left. 

Both  the  high  and  the  vaginal  operations  are  easy  of  perfoiinance.  In  the 
high  operation,  there  would,  with  care,  be  but  little  risk  of  injuring  the  "pen- 
toneum ;  and  the  chance  of  urinary  infiltration,  which  is  a  serious  objection  in 
the  male,  may  be  prevented  in  the  female  by  the  introduction  of  a  siphon 
<atheter  into  the  urethra.  The  vaginal  operation,  though  easier  of  perform- 
ance, is  open  to  the  objection  of  possibly  leaving  a  permanent  urinary  fistula. 
If,  however,  the  lips  of  the  incision  have  not  been  bruised  by  the  forceps,  or  in 
'^hc  extraction  of  the  stone,  and  be  immediately  brought  together  by  metallic 
sutures,  the  risk  of  a  fistula  is,  after  all,  not  great.  Vaginal  lithotomy  may,  in 
>ome  cases,  be  the  only  alternative.  I  extracted,  by  this  operation,  a  calculus 
neasuring  eight  inches  by  six  in  circumference,  from  the  bladder  of  a  woman 
wenty-three  years  of  age,  who  had  sufiFcred  from  symptoms  of  stone  from 
hildhood.  The  stone  by  its  size  offered  so  serious  an  obstacle  to  the  descent 
f  the  foetal  head  during  parturitition,  that  craniotomy  had  been  rendered 
'ecessary ;  the  anterior  vaginal  wall  had  been  a  good  deal  bruised,  and  I  feared 
hat  sloughing  of  it  might  take  place ;  hence  I  extracted  the  stone  by  the 
aginal  method. 

ijithotomy  is  not  so  dangerous  an  operation  in  the  female  as  in  the  male ; 
et  death  occasionally  occurs,  especially  in  feeble  children,  from  cystitis  and 
critonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tedious 
ad  difllcalt,  the  bladder  being  much  manipulated. 

:).  Xdtliotrity  in  the  female  requires  to  be  practised  on  the  same  principles 
4  in  the  male.  The  details  of  the  operation  differ,  however,  in  some  important 
irticnlars.  The  chief  obstacle  in  the  performance  of  the  operation  in  the 
-male,  consists  in  the  difficulty  with  which  the  bladder  retains  urine  or  water 
lat  is  injected  into  it.  In  consequence  of  this  there  is  not  only  great  diflScultj 
seizing  the  stone,  the  bladder  collapsing  and  fsdling  into  folds  around  it,  but 
so  danger  of  injuring  the  mucous  membrane  with  the  lithotrite.  In  order 
•  cause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  must 
'  well  tilted  up,  and  the  urethra  compressed  against  the  lithotrite.  It  is  well 
»t  t<>  dilate  the  urethra  before  the  introduction  of  the  instrument,  as  the 
continence  is  thereby  increased. 

The  ordinary  nude  lithotrite  is  not  a  very  convenient  instrument  to  use  in 
c  female  bladder,  the  handle  being  awkwardly  long.  This  is  especially  the 
sc  in  female  children.    Hence  I  have  found  it  convenient  to  have  a  shorter 
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the  urethra,  and  that  is  connected  with  it  only  by  a  Bmall  aperture.  I  have 
removed  a  atone  of  thia  kind  composed  of  triple  phosphate,  weighing  an  oonoc. 
and  aboat  the  size  of  a  watnnt,  smooth  and  rounded,  from  a  point  lying 
between  the  upper  wall  of  the  nrethra  and  the  sjmphyeia  pnbis,  in  a 
clei^ymau  who  had  for  many  yeara  soffered  from  veiy  tight  Btrictnre.  One 
of  the  moet  remarkable  instances  of  this  kind  is  represented  in  the  umexed 
cut  (Fig.  904),  t«ken  from  a  drawing  iu  Sir  R.  Carswell's  collection  at 
University  College.  The  stone  here  was  of  very  large  aize — equal  in  balk  to 
two  horse-chestnntB. 

Symptonui. — In  the  adult,  the  presence  of  a  calculus  in  the  urethra  may  lie 
suspected  by  the  difficnlty  that  is  occasioned  in  micturition,  and  ascertained 
by  the  possibility  of  feeling  the  stone  throogh  the 
\rallB  of  the  caiud,  or  of  detecting  it  by  intro- 
dncing  a  sound  int^  the  urethra.  In  boys,  impac- 
tion of  calculus  in  the  urethra  is  ahnoet  the  eolt- 
cause  of  retention  of  urine.  When  called,  there- 
fore, to  a  child  saffering  from  this  condition,  we 
should  always  at  once  suspect  calcutuB  as  being  the 
k  cause,  and  examine  the  urethra  ftom  the  perinseum 
'  or  rectum,  and  by  the  introduction  of  a  sound. 
rxatmaait. — The  treatment  of  urethral  calculus 
will  vary  in  the  adnlt  and  in  the  child.  In  th» 
adult,  urethral  calculi  may  be  removed  by  extrac- 
tion, incision,  or  lithotrity.  When  situated  towards 
the  auterior  part  of  the  canal,  a  nrethral  calculus 
may  frequently  be  extracted  by  quietly  working  the 
stone  forwards  betweeu  the  finger  aud  thumb,  the 
Fig.  «rt.— Eirti»-Q««ii»i  patient  being  under  chloroform.  Should  this  plan 
cnicoKu.  not  succeed,  it  may  be  removed  by  passing  a  long 

and  \-cry  narrow-bladed  pair  of  forceps  down  to 
it,  by  which  it  is  seized  and  drawn  forwards ;  occasionally,  when  it  bu 
reached  the  navicular  fossa,  it  will  not  pass  through  the  urethral  orifice 
unless  this  be  enlarged  by  incision  with  a  probe-pointed  bistonry.  If 
the  calculus  be  loo  large  to  be  extracted  in  this  way,  and  appear  to 
be  firmly  fixed,  an  incision  may  be  made  down  npon  it,  through  the 
urethra,  by  which  it  may  be  removed.  It  is  a  good  rule  not  to  make 
this  incision  in  any  part  of  the  urethra  anterior  t«  the  scrotum ;  for,  in 
consequence  of  the  coverings  of  the  penile  portion  of  the  urethra  being  very 
thin,  the  aperture  will  probably  not  close,  but  a  fistulons  opening  will  be  left. 
When  the  stone  is  situated  in  the  scrotal  portion  of  the  urethra,  there  would 
be  some  risk  of  abscess  and  of  urinary  infiltration  if  the  incision  were  made 
through  the  lax  tissues  of  the  scrotum.  Hence  it  is  better,  if  possible,  to  push 
the  stone  back  towards  the  membranous  portion  of  the  canal,  to  cut  down  upon 
it,  and  extract  it  through  the  perineeum  by  an  incision  in  the  mesial  line.  This 
operation  may  readily  be  done  by  passing  a  staff,  grooved  along  its  convexitr, 
or  an  ordinary  director,  as  &r  as  the  calculus,  aud  making  an  incision  upon 
the  end  of  it,  so  as  to  lay  open  the  urethra  ;  the  staff  is  then  removed,  and 
the  calculus  extracted  by  means  of  a  slender  pair  of  forceps.  A  cathett^r 
should  next  be  passed  into  the  bladder,  aud  retained  there  for  a  few  days,  in 
order  to  lessen  the  tendency  to  the  formation  of  urinary  fistula.    Should  it  not 
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be  thonght  advisable  to  cut  the  patient,  the  stone  maybe  pushed  back  into  the 
bladder,  and  then  crashed  by  a  lithotrite. 

It  may  happen  that  the  calculus,  impacted  in  the  urethra^  is  only  one  of 
several ;  others  being  lodged  in  the  bladder.  In  order  to  ascertain  this,  the 
Surgeon  should,  after  removing  the  calculus  for  which  the  operation  has  been 
performed,  pass  a  sound  into  the  bladder,  so  as  to  ascertain  whether  any  other 
concretions  exist  in  that  organ  ;  and  if  so,  they  should  at  once  be  removed  by 
the  median  operation  of  lithotomy,  the  incision  of  the  membranous  portion 
of  the  urethra  being  extended  backwards  to  the  prostate.  I  once  saw  Listen 
extract  two  vesical  calculi,  after  having  removed  one  that  had  blocked  up  the 
urethra,  by  converting  the  perineal  incision  into  that  of  lateral  lithotomy. 

Impaction  of  a  CUoulus  in  the  ITrethra  of  a  Boy  may  lead  to  very 
serious  consequences.  In  the  majority  of  instances  it  occasions  more  or  less 
complete  retention  of  urine,  which  requires  relief.  This  may  be  given  in  one 
of  two  ways.  1.  If  the  stone  be  near  the  urethral  orifice,  it  may  be  extracted, 
and,  2,  if  situated  more  deeply,  it  may  be  pushed  back  to  the  perinaenm — 
there  fixed  by  the  finger,  and  cut  down  upon  in  the  mesial  line.  It  should 
never  be  pushed  back  into  the  bladder,  as  such  an  act  would  render 
lithotomy  necessary. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  serious  conse- 
quences may  ensue.  If  it  completely  obstracts  the  canal,  the  membranous 
part  of  the  urethra  may  give  way  during  the  violent  efforts  at  micturition  and 
extravasation  of  urine  will  take  place.  In  other  cases,  if  it  be  irregular  in 
shape,  a  small  quantity  of  water  may  pass.  Under  these  circumstances  there  is 
intense  irritability  of  the  bladder,  the  urine  passing  with  much  pain  every  few 
minutes,  or  constant  dribbling  may  set  in.  The  distended  bladder  can  be 
recognized  above  the  pubes.  Some  purulent  discharge  will  be  observed  about 
the  meatus,  and  there  wUl  be  some  hard  ill-defined  swelling  in  the  perinseum, 
with  much  tenderness  in  this  region.  The  presence  of  the  stone  may  at  last 
cause  ulceration  of  the  urethra  with  the  formation  of  urinary  abscess  in  the 
perinsBum,  followed  perhaps  by  extravasation  of  urine  into  the  scrotum  and  its 
diffusion  beneath  the  superficial  fascia  in  the  usual  direction,  with  the  ordi* 
nary  disastrous  results  of  inflammation  and  sloughing.  On  passing  a  sound, 
no  stone  probably  will  be  found,  as  this  has  escaped  from  the  urethra,  and  is 
lying  in  a  pouch  in  some  part  of  the  perinseum,  and  in  the  midst  of  broken- 
down  areolar  tissue  and  pus  ;  into  this  cavity  the  sound  will  readily  pass. 

The  Treatment  in  these  cases  is  simple.  It  consists  of  introducing  a  grooved 
staff,  placing  the  boy  in  the  lithotomy  position,  and  then  freely  incising  the 
mesial  line  of  the  perinsBum,  so  as  to  open  up  the  urinary  abscess  ;  in  this  the 
stone  may  be  found,  or  it  may  be  so  enveloped  in  the  sloughy  tissues  as  to 
escape  detection  ;  perhaps  it  will  escape  through  the  wound  in  a  few  days,  and 
lie  found  lying  on  the  bed.  Should  there  be  much  hsemorrhage  a  catheter 
may  be  tied  in  and  the  wound  plugged  w^ith  salicylic  or  iodoform- wool 
secured  by  a  T-bandage.  If  extravasation  of  urine  have  occurred,  free 
incisions  must  be  made  in  the  usual  way,  and  the  child  be  put  upon  a  stimu- 
lating diet. 

FBOBTATIO   OAZiOUIiUB. 

Prostatic  calculus  differs  firom  all  other  urinary  concretions  in  situation  and 
composition,  being  formed  in  the  ducts  of  the  prostate  gland,  and  composed 


1022  URINARY   CALCULUS   AND   LITHOTRITY. 

principally  of  phosphate  of  lime  and  some  animal  matter ;  usoAlly  about  85  per 
cent,  of  the  phosphate,  to  15  of  the  organic  ingredients.  The  concretion 
is  said  to  consist  sometimes  of  carbonate  of  lime  (p.  935).  It  generally  oocurs 
in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects.  From 
a  lad  of  nineteen,  whom  I  cut  for  vesical  calculus,  I  extracted  two  prostatic 
concretions. 

Characters. — Prostatic  calculus  is  usually  of  a  grey  or  ashy  colour,  some- 
what triangular  in  outline,  smooth  and  polished  (Fig.  905),  having  fiioeta, 
heing  very  hard,  and  seldom  much  larger  than  a  cherry  or  plumstone ;  though 
it  may  occasionally  attain  a  considerable  bulk,  having  been  met  with  as  large 
as  a  hen's  egg,  and  then  presenting  a  branched  or  irr^;ular  appearance: 
Though  usually  but  one  or  two  exist,  which  are  sometimes  deposited  in  a  kind 
of  cyst  in  the  organ,  as  many  as  thirty  or  forty  have  been  met  with,  the 
ducts  being  filled,  and  its  whole  tissue  being  studded  with  them. 

Symptoms. — Calculus  in  the  prostate  gives  rise  to  a  sense  of  weight,  paia» 
and  irritation  in  the  perinsum,  sometimes  to  retention  of  urine,  and,  in  fact^ 
to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate ;  it  often  occasions 
a  tolerably  free  discharge  of  mucus  in  the  luine.    On  introducing  a  sound,  this 

passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a 

distinct  grate  or  cUck  before  its  beak  enters  the  bladder.    This 

is  increased  by  the  finger  in  the  rectum  pushing  the  organ  op, 

and  thus  bringing  the  stone  into  more  direct  contact  with  the 

sound.    In  some  instances  the  calculus  is  deeply  imbedded  in 

the  prostate,  and  cannot  be  touched  by  the  sound.    In  these 

^'  caicuiiu.    ^  cases  the  stone  may  usually  be  felt  through  the  rectum.    If 

there  be  many  small  calculi  in  a  sacculus  in  the  prostate,  they 

may  be  felt  by  introducing  the  finger  into   the  rectum,  when  a  peculiar 

crackling  or  grating  sensation  may  be  experienced  by  the  rubbing  together  of 

the  calculi,  something  like  that  produced  by  beads  in  a  bag. 

Treatment. — The  treatment  of  prostatic  calculus  will  depend  upon  the 
situation,  size,  and  number  of  the  concretions.  When  they  are  large,  single, 
or  at  most  two  or  three  in  number,  readily  struck  with  the  sound,  and  situated 
on  the  urethral  surface  of  the  organ,  the  ordinary  median  operation  may  advan* 
tageously  be  performed,  and  the  calculus  removed  with  a  scoop  or  forceps.  If 
the  calculi  be  small  and  very  numerous,  not  to  be  felt  with  the  sound,  but  only 
through  the  rectum,  it  will  be  wiser  not  to  have  recourse  to  operation,  which 
could  not  remove  the  whole  of  the  concretions.  In  such  circnmatanoes,  a 
palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the  prostate, 
and  the  use  of  the  catheter  to  relieve  retention,  is  the  only  course  to  pnisue. 
When  prostatic  and  vesical  calcuU  occur  together,  the  same  operation  will  rid 
the  patient  of  both  forms  of  the  disease.  (For  foreign  bodies  in  bladder,  v%d€ 
VoL  I.,  p.  651.) 

CAZiOXTItUB    IN    THE    FZlCAZiM. 

Stone  is  of  rare  occurrence  in  women ;  in  London,  certainly,  it  is  not  often 
met  with.  Thus,  South  states  that,  during  a  period  of  twenty-three  yean, 
144  males  were  operated  on  for  stone  at  St.  Thomas's  Hospital,  and  only 
2  females.  In  some  districts,  however,  stone  would  appear  to  be  more  common 
in  women  than  this.  Thus,  according  to  Crosse,  at  the  Norwich  Hospital,  the 
proix)rtion  has  been  about  1  woman  to  19  men.    Civiale  states,  as  the  resolt  of 
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his  researches,  that  ia  the  North  of  Italy,  the  proportion  is  1  to  18  ;  and  in 
France,  about  1  to  22.  At  the  University  College  Hospital  we  had  not  had 
a  case  of  stone  in  the  female  for  many  years  until  1855,  when  three  came 
under  my  care  in  the  course  of  a  few  months :  and  since  that  period  many 
have  occurred. 

Vesical  calculi  in  the  female  are  often  nothing  more  than  phosphatic  incrus- 
tations deposited  around  some  foreign  body  that  has,  either  accidentally  or 
from  depraved  motives,  been  passed  up  the  urethra  and  has  been  dropped  into 
the  bladder.  In  this  way  hair-pins,  pieces  of  bougie,  of  catheter,  or  of 
pencil,  will  often  be  found  to  form  the  starting  point  and  the  nucleus  of  the 
concretion. 

Symptoms. — The  symptoms  of  stone  in  the  female  closely  resemble  those 
that  occur  in  the  male,  and  its  presence  may  usually  be  easily  detected  by 
means  of  a  short  and  nearly  straight  sound,  or  a  female  catheter.  It  is  often 
simulated  very  closely  by  the  irritation  occasioned  by  a  vascular  urethral 
tumour,  or  by  an  irritable  bladder  ;  but  exploration  of  the  viscus  will  always 
determine  the  diagnosis.  The  larger  calculi  can  be  felt  from  the  vagina  if  firm 
pressure  be  made  at  the  same  time  above  the  pubes. 

Large  calculi  may  be  met  with  in  very  young  female  children.  I  have 
removed  a  uric  acid  calculus  incrusted  with  phosphates,  measuring  1}  inch 
in  length  by  f  inch  in  breadth,  from  a  little  girl  four  years  old.  The  stone 
was  removed  unbroken,  by  gradual  dilatation  of  the  urethra. 

In  the  adult  they  may  attain  a  very  large  size.  I  have  extracted  one  from 
a  young  woman  measuring  8  inches  in  its  long,  and  6  inches  in  its  short 
circumference. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will  not 
only  occasion  the  various  morbid  conditions  in  the  urinary  organs  that  have 
l)een  described  as  following  the  long-continued  presence  of  stone  in  the  male, 
but  will  give  rise  to  diseased  states  peculiar  to  the  female.  Thus  the  stone 
may  be  spontaneously  discharged  through  the  urethra ;  if  of  small  size,  with- 
out any  bad  results  following ;  but  if  large,  by  a  process  of  ulceration,  in 
consequence  of  which  permanent  incontinence  of  urine  will  remain :  or  it  may 
filongh  through  into  the  vagina :  or  lastly,  it  may  offer  a  serious  obstacle  during 
parturition  to  the  descent  of  the  foetal  head,  when,  if  it  cannot  be  pushed 
aside  to  be  dealt  with  afterwards,  it  must  be  cut  out,  or  craniotomy  be  per- 
formed. 

Bemoval. — A  stone  may  be  extracted  from  the  female  bladder  by  one  of 
three  methods:  1,  by  Lithectasy,  through  a  dilated  urethra;  2,  by  Lithotomy; 
3,  by  Lithotrity.  These  different  operations  cannot  be  employed  indiscrimi- 
nately, but  each  one  is  more  especially  adapted  to  certain  kinds  of  calculus. 

1.  Lithootasy  may  be  perfonned  in  two  ways — either  by  simply  Dikiting 
the  Urethra,  or  else  by  Imiaing  tJie  Mucous  Membrane  at  the  same  time  that 
the  canal  is  being  expanded. 

a.  Simple  Dilatation  of  the  urethra  may  be  effected  quickly  by  the  intro- 
duction of  a  three-bladcd  dilator,  which  is  rapidly  screwed  up.  In  this  way, 
in  a  few  minutes  the  canal  may  be  easily  dilated  sufficiently  to  allow  the 
introduction  of  a  pair  of  forceps,  and  the  extraction  of  a  calculus  of  moderate 
size.  Some  Surgeons  prefer  a  slow  process  of  dilatation,  continued  through 
many  houra,  by  means  of  a  sponge-tent ;  but  this  appears  to  me  to  possess  no 
advantage  over  the  more  rapid  expansion,  and  has  the  very  decided  disadvan- 
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tage  of  prolonging  the  patient's  sufferings.  In  the  absence  of  a  proper  nrethral 
dilator,  it  is  always  easy  to  dilate  the  canal  by  means  of  the  finger.  With  this 
view  a  director  is  first  passed,  and  along  this  the  Surgeon  gradually  insinuates 
the  tip  of  his  finger,  and  then  soon  succeeds  in  expanding  the  urethra  suffi- 
ciently for  all  ordinary  purposes. 

h.  Dilatation  may  be  employed  conjointly  with  incision,  in  order  to 
prevent  injurious  stretching  of  the  urethra,  and  consequent  laceration  of  its 
mucous  membrane.  The  incision  should  be  made  after  the  urethra  has  been 
dilated  to  some  extent,  a  probe-pointed  bistouiy  being  introduced  by  the  side 
of  the  canal,  and  the  mucous  membrane  divided.  Brodie  made  an  incision 
directly  upwards :  Listen  downwards  and  outwards  on  each  side — on  the 
whole,  I  think,  the  best  direction  for  the  incisions,  as  more  space  may  thus  be 
obtained. 

By  dilatation,  either  alone  or  with  incision  of  the  mucous  membrane,  small 
stones  may  readily  be  extracted ;  and  those  calculi  that  are  formed  by  the  phos- 
phatic  incrustation  of  foreign  bodies,  may  be  removed  in  this  way.  I  have  thus 
extracted,  by  dilatation,  a  full-sized  gum-elastic  bougie  from  the  bladder  of 
a  young  woman.  In  the  removal  of  moderate-sized  calculi,  however,  the 
great  objection  to  this  operation  is  the  liability  to  incontinence  of  urine 
resulting  from  it.  It  is  difficult  to  say  to  what  extent  the  urethra  may  be 
dilated  without  incontinence  resulting ;  this  must  necessarily  vary  in  different 
individuals.  It  certainly  can  be  expanded  sufficiently  to  allow  the  introduc- 
tion of  the  index-finger,  and  the  extraction  of  a  stone  eight  or  ten  lines  in 
diameter,  without  any  evil  resulting.  The  incontinence  of  urine  that  maj 
be  leffc  after  the  removal  of  larger  calculi  than  this  may  not  be  by  any  means 
complete;  but  a  weakened  stote  of  the  sphincter  of  the  bladder  results, 
BO  that  the  patient  cannot  hold  her  urine  for  more  than  an  hour  or  two  at  the 
most. 

2.  Uthotomy  in  the  female  may  be  performed  in  a  variety  of  ways.  There 
are,  however,  only  three  modes  of  practising  this  operation  that  appear  to 
me  to  deserve  serious  attention ;  viz.,  the  Suprapubic,  the  Urethral,  and  the 
VoffinaL 

The  Snprapnlno  or  high  operation  in  women  differs  in  no  very  material 
respect  from  the  same  procedure  in  men ;  except  that  it  requires  additional 
care  in  consequence  of  the  difficulty  there  is  in  causing  the  female  bladder  to 
retain  enough  urine  or  water  to  make  the  viscus  rise  sufficiently  above  the 
pubes.  The  extraction  of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp 
of  the  forceps  by  being  pushed  up  firom  the  %^gina. 

Urethral  Zathotomy  is  a  very  simple  and  efficient  operation.  It  consists 
in  placing  the  patient  in  the  lithotomy  position,  and  tying  her  up.  A  grooved 
staff  is  then  introduced  into  the  bladder,  and  a  sharp-pointed  bistoury,  guided 
by  it,  is  pushed  through  the  floor  of  the  urethra,  about  an  inch  and  a  half 
from  the  meatus,  the  canal  being  divided  directly  downwards.  The  forceps 
may  then  be  readily  carried  into  the  bladder,  and  a  calculus  of  good  sise 
removed.  After  the  bladder  has  been  cleared,  a  full-sized  catheter  shonld  be 
introduced,  and  left  in  the  bladder,  and  the  cut  edges  of  the  urethra  brought 
together  over  it  by  two  or  three  points  of  silver  suture. 

Vaginal  Lithotomy  iB  an  operation  easy  of  performance.  It  may  be 
practised  by  passing  a  straight  grooved  staff  into  the  bladder,  pressing  the  end 
well  down  against  the  anterior  wall  of  the  vagina,  and  fixing  it  there  with  the 
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loft  index  finger.  A  scalpel  is  then  pushed  through  the  anterior  wall  of  the 
va^na  and  inferior  f  nndus  of  the  bladder  into  the  groove  in  the  stafl^  which  ig 
made  to  enter  jnsb  behind  the  urethra,  and  is  then  run  backwards  for  about 
l\  inch ;  through  the  aperture  thus  made  the  forceps  is  passed,  and  the  stone 
extracted.  The  incision  into  the  bladder  through  the  anterior  vaginal  wall 
should  be  brought  together  by  metallic  sutures,  as  in  ordinary  operations  for 
vesico-vaginal  fistula,  and  may  thus  be  successfully  closed,  as  has  been  done 
by  J.  Lane,  Aveling,  and  others. 

On  Compasiaon  of  these  three  operations,  urethral  lithotomy  is  certainly 
the  easiest,  the  least  severe  at  the  time  of  its  performance,  and  the  least  likely 
to  be  attended  by  after  evil  consequences.  It  is  quite  sufficient  for  the  extrac- 
tion of  all  ordinary  calculi.  The  only  possible  evil  that  may  result  from  it 
is  the  want  of  union  of  the  incision.  But  should  this  happen,  a  plastic 
procedure  at  a  subsequent  period  can  easily  remedy  the  defect  that  would  thus 
be  left. 

Both  the  high  and  the  vaginal  operations  are  easy  of  performance.    In  the 
high  operation,  there  would,  with  care,  be  but  little  risk  of  injuring  the  peri- 
toneum ;  and  the  chance  of  urinary  infiltration,  which  is  a  serious  objection  in 
the  male,  may  be  prevented  in  the  female  by  the  introduction  of  a  siphon 
catheter  into  the  urethra.    The  vaginal  operation,  though  easier  of  perform- 
ance, is  open  to  the  objection  of  possibly  leaving  a  permanent  urinary  fistula. 
If,  however,  the  lips  of  the  incision  have  not  been  bruised  by  the  forceps,  or  in 
the  extraction  of  the  stone,  and  be  immediately  brought  together  by  metallic 
sutures,  the  risk  of  a  fistula  is,  after  all,  not  great.    Vaginal  lithotomy  may,  in 
some  cases,  be  the  only  alternative.    I  extracted,  by  this  operation,  a  calculus 
measuring  eight  inches  by  six  in  circumference,  from  the  bladder  of  a  woman 
twenty-three  years  of  age,  who  had  suffered  from  symptoms  of  stone  from 
childhood.    The  stone  by  its  size  offered  so  serious  an  obstacle  to  the  descent 
of  the  foetal  head  during  parturitition,  that  craniotomy  had  been  rendered 
necessary ;  the  anterior  vaginal  wall  had  been  a  good  deal  bruised,  and  I  feared 
that  sloughing  of  it  might  take  place ;  hence  I  extracted  the  stone  by  the 
va^nal  meihod. 

Lithotomy  is  not  so  dangerous  an  operation  in  the  female  as  in  the  male ; 
yet  death  occasionally  occurs,  especially  in  feeble  children,  from  cystitis  and 
peritonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tedious 
and  difficult,  the  bladder  being  much  manipulated. 

8.  Uthotritj  in  the  female  requires  to  be  practised  on  the  same  principles 

HS  in  the  male.    The  details  of  the  operation  differ,  however,  in  some  important 

particnlars.    The  chief  obstacle  in  the  performance  of  the  operation  in  the 

K'malc,  consists  in  the  difficulty  with  which  the  bladder  retains  urine  or  water 

that  is  injected  into  it.    In  consequence  of  this  there  is  not  only  great  difficulty 

in  pcizing  the  stone,  the  bladder  collapsing  and  falling  into  folds  around  it,  but 

also  danger  of  injuring  the  mucous  membrane  with  the  lithotrite.    In  order 

to  cause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  must 

lie  well  tilted  up,  and  the  urethra  compressed  against  the  lithotrite.    It  is  well 

nrit  to  dilate  the  urethra  before  the  introduction  of  the  instrument,  as  the 

incontinence  is  thereby  increased. 

The  ordinary  male  lithotrite  is  not  a  very  convenient  instrument  to  use  in 
the  female  bladder,  the  handle  being  awkwardly  long.  This  is  especially  the 
4tv^  in  female  children.    Hence  I  have  found  it  convenient  to  have  a  shorter 
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instrtunent  constractedf  with  which  it  is  far  more  easy  to  manipulate  in  the 
female  bladder.  If  urine  or  water  cannot  be  retained,  the  calculus  may  more 
safely  be  seized  and  crushed  by  means  of  a  small  and  strong-bladed  pair  of 
lithotomy-forceps  :  or,  if  the  stone  be  large,  by  a  crushing  instrument,  made 
of  the  shape  of  that  depicted  in  Fig.  906.     In  performing  lithotrity  in  the 

female  it  is  not  necessary  to  pulverize  the 
calculus,  but  merely  to  breiic  it  up  into 
fragments  of  such  a  size  as  to  admit  of 
easy  extraction  through  the  urethra. 

After  the  stone  has  been  broken  ap, 
the  urethra  (unless  this  has  previoosly 
been  done)  may  be  dilated  by  means  of 
the  three-bladed  instrument  to  a  mode- 
rate degree,  the  larger  fragments  removed 
by  means  of  a  pair  of  slender  foiteps, 
and  the  detritus  and  smaller  fragments 
cleared  out  of  the  bladder  by  repeated 
injections  of  tepid  water,  or  by  an  evaco- 
ator,  such  as  is  used  in  the  male.  The 
whole  of  the  fragments  and  detritns 
should  be  removed  at  one  sitting.  The 
shortness  and  wide  capacity  of  the  female 
urethra  will  readily  sJlow  the  escape  ot 
any  detritus  that  may  unavoidably  lie 
left. 

For  all  calculi  in  the  female  bkdder, 
except  those  of  the  very  largest  nxe, 
this  operation  is  the  most  applicaUe.  I 
have  in  this  way  crushed  and  extracted 
at  one  sitting,  from  the  bladder  of  a 
lady  about  50  years  of  age,  a  phoiphatic 
calculus  fiilly  as  large  as  a  hen*s  egg.  Bj 
this  operation  the  stone  may  be  remoTed 
piecemeal  and  at  once,without  the  neoeasitv 
of  dilating  the  urethra  to  such  a  degree  as  to  incur  the  risk  of  incontinence  of 
urine  resulting.  Lithotrity  may  be  had  recourse  to  at  all  ages,  in  the  very  yoanp 
as  well  as  the  old.  I  have  crushed  and  successfully  removed  a  large  cdcolu^ 
from  a  child  three  and  a  half  years  of  age,  the  youngest  patient  on  whom 
I  have  operated  by  this  method.  Although  the  urethra  of  so  young  s 
female  child  cannot,  without  danger  of  incontinence,  be  much  dilated,  yet  it 
may  safely  and  easily  be  enlarged  sufficiently  to  admit  a  moderatc-eiaed 
lithotrite. 


Fig.  <.H)6.— <.Vusber  for  large  Calculus  in 
Female  Bladder. 
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DISEASES   OF   THE    BLADDER. 


OONQSNITAIi    ]£AUrORMATION. 

ExTROYEBaiON  OF  THE  BLADDER,  consisting  in  an  absence  of  the  anterior 
wall  of  the  oi^n,  with  deficiency  in  the  corresponding  part  of  the  abdominal 
parieteSy  is  occasionally  met  with  as  a  congenital  malformation*  It  may  occur 
in  either  sex,  but  is  most  common  in  males. 

This  condition  essentially  consists  in  an  arrest  of  development,  in  consequence 
of  which  the  anterior  part  of  the  pelvic  girdle  is  deficient,  the  bodies  of  the 
pubic  bones  being  imperfectly  developed  and  the  symphysis  being  absent.    The 
recti  muscles  separate  at  their  lower  part,  and  pass  obliquely  outwards  to  be 
inserted  into  the  lateral  abutments  of  the  pubic  bones.    A  triangular  space  is 
thus  lefty  which  is  filled  up  by  the  posterior  wall  of  the  bladder,  which  is  con- 
tinuous with  the  common  integuments,  the  anterior  wall  being  absent,  and 
the  interior  of  the  bladder  exposed.    The  deft  commonly  extends  up  to  the 
spot  at  which  the  umbilical  cord  enters,  so  that  the  umbilicus  is  wanting.    The 
penis  is  cleft  along  its  dorsal  aspect,  exposing  the  floor  of  the  urethra^  forming 
the  condition  known  as  epispadias.    The  posterior  wall  of  the  bladder,  being 
poshed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms  a 
rounded  tumour  about  the  size  of  a  small  orange  just  above  the  pubes.    The 
surface  of  this  tumour  is  red,  vascular,  and  papillated,  evidently  composed  of 
mucous  membrane ;  at  its  lower  part  the  orifices  of  the  ureters  wiU  be 
seen  discharging  urine  in  drops  or  in  a  stream.    For  a  full  description  of  the 
mechanism  of  the  passage  of  the  nrine  in  this  malformation,  I  would  refer 
to  a  case  which  fell  under  my  notice,  and  in  which  I  made  a  number  of 
experiments  on  the  rapidity  of  the  passage  of  foreign  matters  through  the 
kidneys,  reported  in  the  Medical  Oazetis  of  1845. 

This  malformation  is  of  the  most  distressing  kind.  The  odour  constantly 
exhaled  from  the  patient  by  the  dribbling  and  decomposition  of  the  nrine  is  a 
sonice  of  annoyance  to  himself  and  of  disgust  to  others.  In  order  to  render  his 
presence  at  all  tolerable  to  others,  this  dribbling  must  be  prevented  by  some 
mechanical  contrivance.  With  this  view  the  patient  should  wear  a  properly 
oonatructed  instrument  to  receive  and  collect  the  urine,  consisting  of  a  hollow 
shield  strapped  over  the  part,  communicating  by  means  of  a  tube  with  an 
India-mbb^  bottle,  which  may  be  attached  along  the  inside  of  the  thigh. 

Treaimeni. — Up  to  acomparatively  recent  period  this  condition  was  considered 
incurable.  Of  late  years,  however,  operations  have  been  devised  and  practised 
^th  the  view  of  covering  in  the  exposed  bladder,  forming  an  anterior  wall  to 
tlue  viacus,  and  restoring  the  nrinaxy  canal ;  so  as  to  protect  the  tender  extro- 
verted surface  of  the  bladder,  to  prevent  the  pain  and  irritation  arising  from 
oontact  of  the  clothes  with  it,  and,  by  giving  a  proper  conduit  to  the  urine,  to 

3  u  2 


I 


1028  DISEASES    OF   THE   BLADDER. 

which  an  apparatus  can  be  applied,  to  save  the  patient  all  the  annoyance  of 
constant  dribbling. 

The  first  operation  for  the  remedy  of  this  malformation  that  was  saooeai- 

j  folly  performed  was  done,  in  1859,  by  Ayres  of  New  York,  in  the  case  of  a 

young  woman  28  years  of  age.    He,  consequently,  has  the  merit  of  having 

been  the  pioneer  in  this  branch  of  Surgery.     He  was  followed  by  Paiicoest  of 

Philadelphia,  and  subsequently  by  Holmes  and  Wood  of  London. 

Ayres'  Operation. — The  operation  practised  by  Ayres  comprised  two  steps. 
The  first  consisted  in  dissecting  down  a  long  flftp  of  integument  and  of  super- 
ficial fascia  from  the  anterior  wall  of  the  abdomen  above  the  bladder,  and 
turning  this  down  so  that  the  cuticnlar  surface  was  innermost  and  lay  o>'er 
the  exposed  bladder  as  far  as  its  inferior  border.  Lateral  union  was  then 
secured  in  this  position,  but  the  lower  part  of  the  flap  was  left  open,  so  as  to 
allow  a  free  exit  for  the  urine.  In  this  way  the  bladder  was  covered  in  com- 
pletely by  a  skin  flap,  having  its  cuticnlar  sur&ce  underneath,  and  oonse- 
qucntly  next  to  the  exposed  vesical  mucous  membrane.  The  integuments  of 
the  abdomen  were  now  sufficiently  separated  from  their  areolar  connections 
with  the  muscles  beneath,  on  each  side  of  the  reversed  flap,  to  admit  of  their 
sliding  forwards,  and  being  united  by  sutures  along  the  mesial  line,  so  as  com- 
pletely to  cover  in  the  exposed  raw  surface  of  the  flap.  In  this  way  the 
bladder  was  overlaid  by  integumental  structures,  which  readily  united  along 
the  mesial  line  ;  and  were  the  patient  a  male,  little  more  would  require  to  be 
done  than  to  dissect  up  the  integimsenbal  structures  below  this  flap,  and  so  to 
close  in  the  epispadias  and  form  an  anterior  wall  to  the  urethra.  In  Ayies's 
case,  as  the  patient  was  a  female,  the  second  step  of  the  operation,  which  wu 
practised  after  a  lapse  of  three  weeks),  consisted  in  fashioning  a  covering  for 
the  vulva,  by  dissecting  up  the  int^uments  covering  the  pelvic  bones  on  each 
side,  and  uniting  them  to  one  another  on  the  mesial  line  and  to  the  lower  psii 
of  the  reversed  flap. 

The  principle  of  the  operations  adopted  by  Pancoast,  Holmes,  and  Wood,  is 
essentially  the  same  as  that  practised  by  Ayres — \iz.,  that  of  raising  intega- 
mental  flaps  from  the  abdominal  wall,  and  covering  in  the  bladder  by  taming 
the  cuticnlar  surface  of  these  flaps  towards  it.  But  the  details  of  the  opoations 
differ  chiefly  in  this,  that  the  flaps  have  been  taken  from  the  groins  and  latent 
aspects  of  the  abdominal  wall,  with  their  bases  downwards,  so  that  they  might 
be  nourished  by  the  superficial  branches  of  the  common  femoral  artery. 

Wood**  Operation. — A  flap  composed  of  the  skin  and  areolar  tisane  of  the 
abdominal  walls  above  the  extroverted  bladder  is  first  dissected  up.  This  flsp 
is  somewhat  square  in  shape,  and  its  base  should  correspond  in  width  with  the 
exposed  mucous  membrane  of  the  bladder.  Its  length  should  be  sofficient  to 
cover  the  whole  of  the  exposed  mucous  membrane.  This  flap  is  turned  down 
with  its  skin-surface  towards  the  bladder.  Then  a  ^  pyriform  flap,'*  the  hue 
of  which  is  about  equal  in  width  to  the  length  of  the  umbilical  flap,  is  dis- 
sected up  from  each  groin,  the  base  of  the  flap  being  **  directed  towards  the 
scrotum  and  thigh  "  (Fig.  907).  These  two  flaps  are  bronght  togethersoss  to 
meet  in  the  median  line,  and  to  cover  in  the  umbilical  flap,  the  raw  sorfaott 
of  the  two  groin-flaps  being  in  contact  with  the  raw  surface  of  the  rDvernd 
umbilical  flap.  The  flaps  are  then  secured  in  position  by  bare-lip  pins,  etch 
pin  passed  so  as  to  transfix  both  the  groin-flaps  and  a  fold  of  the  nmbflicil 
flap  beneath,  holding  the  three  firmly  together  (Pig.  908).    Ko  sotoies  ut 
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required  in  the  flaps.  The  edges  of  the  wounds  left  in  the  places  from  which 
the  flaps  have  been  raised  are  then  brought  together  bj  hare-hp  pins  and  wire 
sutures  (Fig.  908),  and  broad  strips  of  plaster  placed  across  so  as  to  support 
the  parts  and  to  remove  as  far  as  possible  any  tension  from  the  flaps.  The 
patient  must  be  kept  in  bed  in  a  sitting  posture,  with  the  knees  drawn  up. 
If  the  operation  be  successful,  all  the  pins  and  sutures  may  be  removed  by 


Kig.  907.— Wood*!  Opention  for  Extrorerted 
Blad(l«r.    OnUiiM  of  IncUiont. 


Fig.  909.— WoodV  Opontion :  Flaps  applied. 
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Fig.  910. 


Wood's  Operation  by  Lateral  Rererted  Flapts. 
(After  Wood). 


about  the  sixth  or  eighth  day,  and  cicatrization  will  probably  be  complete 
before  the  end  of  a  month ;  the  exposed  surface  of  the  bladder  being  com- 
pletely covered  in,  leaving  only  a  small  opening  about  the  root  of  the  fissured 
penis,  to  which  an  apparatus  may  be  readily  adapted  to  catch  the  urine.  If 
tlie  umbilical  flap  be  not  of  sufficient  length,  very  troublesome  fistulse  are  apt 
to  be  left  at  its  angles,  requiring  further  plastic  operations  for  their  cure. 
Experience  has  shown  that,  if  the  operation  be  left  at  this  stage,  the  benefit  is 
not  permanent.  The  contraction  of  the  cicatrices,  and  the  constant  tendency 
to  protrusion  of  the  mucous  membrane  of  the  bladder  from  beneath  the  new 
covering  at  the  opening  left  at  the  root  of  the  penis  (Fig.  908),  lead  to  a  gradual 
increase  in  the  size  of  the  opening  and  a  partial  return  of  the  symptoms.  To 
prevent  this,  the  fissured  pen  is  may  be  covered  in  by  the  following  method.    The 
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whole  front  of  the  scrotum,  including  the  dartos,  is  raised  so  as  to  form  a  bridge 
of  skin  connected  with  the  groin  at  each  side.  This  is  lifted  over  the  penis,  and 
placed  upon  a  raw  surface  prepared  by  turning  down  a  collar  or  flap  from  the  lower 
arched  border  of  the  new  bladder-covering  and  from  the  sides  of  the  uretfan 
and  penis  as  far  forwards  ad  the  glans.  A  continuous  wire  suture  is  applied  to 
keep  the  flaps  in  place ;  and  the  transplanted  scrotal  structures  are  united 
to  the  border  of  the  bladder-covering  by  a  line  of  interrupted  sutures. 
The  scrotal  wound  is  readily  closed  by  some  wire  sutures.  By  this  meajia  a 
sort  of  urethra  is  formed,  containing  the  muscular  tissue  of  the  dartos  in  its 
roof,  which  may  even  give  it  a  slight  power  of  contraction,  so  as  to  enable  the 
new  bladder  to  retain  small  quantities  of  urine.  This  second  stage  of  the 
operation  is  often  somewhat  interfered  with  by  erections  of  the  penis.  These 
are  best  controlled  by  ice-bags.  The  knees  should  be  kept  drawn  up  so  m  to 
relieve  tension,  especially  in  the  first  stage  of  the  operation.  After  the  cure  is 
complete,  the  patient  is  often  troubled  by  the  growth  of  hair  from  the  under 
surface  of  the  umbilical  flap,  and  the  accumulation  of  phosphates  upon  the 
hairs  and  in  the  angles  of  the  new  bladder.  This  is  best  relieved  by  extracting 
the  hairs  with  a  pair  of  forceps,  and  by  using  weak  acid  injections  to  remove 
the  accumulation  of  phosphates. 

CYSTITIS. 

Idiopathic  inflammation  of  the  bladder  is  of  rare  occurrence.  When  it  is 
met  with  it  is  usually  in  gouty  subjects  from  exposure  to  cold.  Acute  cystitis 
most  commonly  originates  from  traumatic  causes,  as  from  the  passage  of  in- 
struments, the  irritation  of  broken  fr'agments  of  calculus,  &c.  Occasionally  it 
arises  from  the  extension  of  gonorrhoea  to  the  interior  of  the  organ.  It  msj 
be  caused  also  by  certain  irritant  poisons,  of  which  cantharides  is  the  most 
important.  Occasionally  it  is  directly  dependent  on  decomposition  of  retained 
urine,  but  more  commonly  this  aggravates  inflammation  originating  from  other 
causes. 

Acute  Gtbtitis. — ^The  Symptoms  of  cystitis  consist  not  only  in  local  pain 
and  weight  about  the  hypogastric  and  iliac  regions,  with  tenderness  on  pressure 
in  these  situations,  and  a  good  deal  of  constitutional  irritation ;  but  in  the 
existence  of  extreme  irritability  about  the  bladder.  So  soon  as  a  few  drops  of 
urine  collect,  they  excite  so  much  irritation  that  they  cannot  be  retained,  and 
are  expelled  by  a  kind  of  spasmodic  or  convulsive  effort,  constituting  skran" 
gury^  often  accompanied  by  a  good  deal  of  tenesmus  and  great  sufferii^. 
The  urine  will  be  found  to  be  high  coloured,  mixed  with  more  or  less  mucos 
or  pus,  and  ofl^en  tinged  with  blood. 

Termiimiian. — ^An  acute  attack  of  cystitis  usually  terminates  in  the  chronic 
form  of  the  disease,  and  thus  gradually  undergoes  resolution.  Oocasionalfy« 
however,  it  terminates  fatally ;  and  when  this  is  the  case,  the  urine  becomes 
excessively  foul,  and  death  takes  place  from  septicaemia,  suppurating  kidnef , 
or  more  rarely  from  peritonitis.  The  temperature,  which  at  first  may  have 
been  elevated,  gradually  sinks,  the  tongue  becomes  brown  and  dry,  the  puke 
rapid  and  weak,  and  the  patient  sinks  into  a  drowsy  semi-comatose  state  befoR 
death.  On  examination  after  death,  the  bladder  \&  found  to  contain  &d1  niine 
mixed  with  mucus  ;  the  mucous  membrane  is  of  an  intense  purple  colour,  and 
frequently  covered  in  parts  by  an  adherent  membranous  layer  ahnost  like  that 
of  diphtheria.     In  other  cases  the  inflammation  has  gone  on  to  gangnaac  f€ 
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the  mucous  membrane^  oollectionB  of  puB  may  be  found  in  fche  subfstance  of 
the  wall  of  the  bladder,  and  not  unfrequently  the  peritoneum  is  implicated  and 
diffbse  peritonitis  aet  up.  Occasionally  the  bladder  has  been  perforated,  and 
infiltration  of  urine  in  the  deep  areolar  tissue  of  the  pelvis  may  be  met  with. 
Very  commonly  the  mischief  has  extended  to  the  ureters  and  kidneys. 

Treatment. — The  first  step  in  the  treatment  is,  if  possible,  to  render  the 
nrine  less  irritating  by  diluting  it  by  the  free  administration  of  barley-water 
or  mucilaginous  drinks,  and  by  giving  liquor  potasssd  or  bicarbonate  of  potash 
in  doses  sufficient  to  neutralize  it.  The  patient  must  be  confined  to  bed,  and 
hot  fomentations  or  poultices  applied  over  the  lower  part  of  the  belly.  Long- 
continued  hot  hip-batlis  usually  give  great  relief.  To  these  means  may  be 
added  the  administmtion  of  henbane  in  fuU  doses  and  morphia  suppositories. 
Xo  specific  medicines  are  of  any  use.  No  instruments  should  be  used  during 
acute  cystitis  if  they  can  possibly  be  avoided ;  but  should  the  urine  become 
foul,  an  attempt  may  be  made  to  wash  out  the  bladder,  as  the  mechanical 
irritation  of  the  catheter  is  a  less  evil  than  an  accumulation  of  putrid  mucus 
and  urine.  If  it  be  necessary  to  do  this,  great  gentleness  must  be  used,  the 
quantity  of  fluid  injected  being  limited  to  about  an  ounce.  The  diet  must 
be  carefuUy  regulated ;  no  salt  or  spiced  food  must  be  allowed.  As  a  rule  a 
pure  milk  diet  will  be  found  the  best. 

Chronic  Cystitis. — Chronic  cystitis  is  by  far  the  most  common  morbid 
condition  of  the  bladder.  It  may  follow  acute  inflammation,  the  intensity  of 
the  process  gradually  subsiding,  or  it  may  firom  the  first  be  chronic.  It  is  met 
with  in  all  cases  of  stone  in  the  bladder  after  the  disease  has  existed  for  a 
certain  time  \  in  all  old  and  tight  strictures  ;  and  it  is  the  ine\itable  conse- 
<|uence  of  the  presence  of  decomposing  nrine  in  the  cavity  of  the  bladder.  In 
some  cases  it  is  apparently  of  gouty  origin  ;  but  perhaps  the  most  peisistent 
form  is  that  which  sometimes  follows  gonorrhoea,  which  may  be  acquired  in 
youth,  and  lead  to  life-long  misery. 

Fathologioal  Changes. — On  examining  the  bladder  of  a  patient  who  has 

suffered  from  chronic  cystitis,  the  mucous  membrane  will  usually  be  found  to 

be  of  a  dark  grey  or  slate  colour.    As  in  most  cases  there  has  been  some 

exacerbation  of  the  condition  immediately  before  death,  dark  red  or  purple 

patches  are  usually  seen  in  various  parts,  especially  on  the  summits  of  the 

mgae.    Dilated  and  tortuous  veins  commonly  ramify  on  the  surface,  the 

blood  in  which  is  usually  blackened  by  the  contact  of  the  decomposing 

urine  after  death.     The  mucous  membrane  is  tougher  and  thicker  than 

natural,  and  not  uncommonly  there  is  distinct  thickening  and  induration  of 

the  submucous  tissue.    Ulceration  of  the  mucous  membrane  is  occasionally 

met  with.    The  muscular  coat  of  the  bladder  is  seldom  unaltered,  us  in  the 

great  majority  of  cases  chronic  cystitis  is  associated  with  conditions  which 

interfere  with  fi^  micturition.    If  the  obstruction  has  been  of  such  a  kmd 

that  no  amount  of  increased  force  could  have  emptied  the  bladder,  as  m  many 

c^aes  of  enlarged  prostate,  the  bladder  is  dilated,  and  its  muscular  coat  may  be 

thinned  and  atrophied  with  an  excess  of  fibroid  tissue  between  the  muscular 

elements.    In  cases  of  stricture  of  the  urethra,  and  other  obstructions  which 

can  be  overcome  by  hicreased  force,  the  bladder  is  usually  contracted,  and  iu 

muBcular  wall  greaUy  hypertrophied  and  thickened.     The  hypertrophied  faaci. 

cull  of  muscular  tissue  form  folds  or  ridges  beneath  the  mucous  membraue, 

having  irregular  depressions  between  them,  so  as  to  cause  the  interior  of  the 
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bladder  to  resemble  Bomowhat  tbe  inside  of  one  of  the  cavities  of  the  heart,  w itd 

its  projecting  coIumnEe  camete.    The  hypertrophy  is  usnally  dependent  on  tbe 

same  cause  that  has  given  rise  to  the  ctuvnic  infiammation,  but  in  some  cafi(« 

cystitiB  alone  may  cause  the  hypertrophy.     It  would,  then,  seem  to  be  due  to  the 

obstruction  caused  by  the  thick  ropy  mucos,  which  requires  greater  force  fur 

its  expulsion  than  healthy  urine,  and  it  is  oon»'- 

qnently  only  an  indirect  effect  of  the  inflammati-ju. 

Saccnli  are  commonly  found  projecting  at  the  poettriur 

and  lateral  ports.    These  are  of  tvo  kinds,  both  of 

which  are  formed  by  projections  between  the  fasciculi 

of  tbe  wall  of  the  bladder.     In  the  first  and  Icaa 

common  kind,  the  muscular  as  well  as  the  muciju.4 

ng. (iii.-aKcaiu  In  the     <:<»t  ^  pushed  outwards;   in  the  second  form,   lln' 

wmi  of  tin  Btacider,  mucous  coat  alone  forms  a  kind  of  hernial  protrnaion 

(Fig.  911).    In  the  saccnli  thus  formed,  accnmnlatioiv 

of  varions  kinds  may  tiJce  place  :  mncus,  pus,  phosphatic  deposits,  and  even 

calculous  concretions,  not  unfrequeutly  being  met  with  in  these  sitnatiun^ 

The  urine,  mixed  with  mucos  and  pus,  retained  in  these  pouches,  where  it 

undergoes  decomposition,  is  the  cause  of  the  great  fetor  of  the  urine  in  stiih 

cases,  niid  of  the  difticnlty  in  cleaning  such  bladders  by  washing  them  ouL 

Sometimes  ulceration  takes  place  as  a  consequence  of  the  irritation  of  tlie  fviiil 

,  ^  accumulation,  and  perforatiom  may  occur, 

followed  by  peritonitis  »ud  death.  Ulwr- 

ation  of    the    mucous    membrane   amJ 

abscesses  in  the  suhmucous   tissue  an 

occasionally  met  with  in  bUddcrs  which 

have  suffered  from  chronic  cystitis,  biu 

they  are  usually  the  result  of  the  ciawr- 

hatiou  that  oReu  sets  in  before  deatli. 

Tbe  effect  of  chronic  cystitis  in  causiuu' 

disease  of  the  kidney  has  already  bein 

described  (p.  90-1). 

Symptoms. — Chronic  cystitis  gives  rise 

p-      pT       to  symptoms  closely  resembliiig  those  •■i 

0  i*^fc      ^^^  acute  form  but  differing  in  dcgn*. 

The    diseased    and    tender    bladder  i> 

n    „f„    1..  ^      ,  .   .  .    u     unable  to  bear  more  than  a  slieht  degrw 

oiu  nt  vhi»i  cituib.   1. 1.  Hucni.  1.  Kpi-  of  distcnsion  Without  pam,  conscquentiv 

tlitllnni.     ±    PujL     4.    "Orranle  UlobuTt«,"     .,  ,  ^     i      ■       >  ,1 

iiKtiiiuiiiithcUrtDf.  there  is  a  frequent  desire  to  pass  water, 

and  the  urgency  is  such  that  ll"' 
slightest  delay  gives  rise  to  cousidcrable  suffering.  Tliis  pain  bcfun' 
micturition  is  always  one  of  the  most  prominent  symptoms.  The  fluid  i" 
generally  ejected  forcibly  or  even  spaeuiodically,  and  iu  small  quantities  at  a 
time.  Its  passage  may  be  attended  by  some  pain,  but  seldom  enough  to  bv 
termed  strangury.  If  the  cystitis  is  not  complicated  by  stone  there  is  distinci 
relief  after  micturition.  The  urine  is  turbid,  always  contains  an  exce»e  of 
mucus.  In  slight  cases  this  is  small  in  amount,  but  more  commonly  it  bcconiei' 
abundant,  viscid,  and  glntinons,  requiring  some  force  and  straining  fw  't* 
expulsion,  forming  tbe  condition  known  as  Catarrh  o/*  Ihe  Bladdtr,  Tbe  urioe 
then,  noless  special  means  are  taken  to  prevent  it,  becomes  ammoniaol  *"<' 
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fetid,  and  of teu  mixed  with  much  pns.  The  urine,  on  standing,  separates  into 
two  parts,  the  upper  being  clear,  but  the  lower  consisting  of  a  thick,  viscid, 
slimy  or  gummy  mucus,  often  semi-opaque  and  purulent  in  appearance  ;  it 
sticks  tenaciously  to  the  bottom  of  the  pot,  and  when  poured  out  hangs  from 
the  edge  in  long  stringy  masses.  It  often  contains  triple  phosphate  crystals 
in  large  numbers.  Its  microscopic  appearances  are  represented  in 
Fig.  912.  The  alkaline  condition  of  the  urine  in  vesical  catarrh  is  due  to 
the  formation  of  ammonium  carbonate  from  decomposition  of  the  urea.  The 
cause  of  this  change  is  a  question  of  great  importance,  as  the  irritation  of  the 
ammoniacal  urine  in  the  bladder  is  one  of  the  most  important  causes  of  the 
persistence  of  vesical  catarrh.  It  is  generally  recognized  that  it  takes 
place  by  a  process  of  fermentation,  but  the  exact  nature  of  the  ferment  has  been 
a  matter  of  dispute.  All  urine  undergoing  ammoniacal  fermentation  is  found  to 
contain  microscopic  organisms,  often  of  various  kinds.  The  most  constant  is 
A  small  round  fungus  or  micrococcus,  but  with  this,  rod-shaped  organisms  or 
liacteria  showing  active  movements  are  almost  invariably  present.  These 
organisms  arc  very  generally  regarded  as  the  actual  ferment,  and  they  are 
supposed  to  be  carried  into  the  bladder  in  most  cases  by  instruments  used  in 
the  treatment  of  the  various  conditions  upon  which  the  cystitis  is  dependent. 
The  evidence  in  favour  of  this  view  cannot  be  fully  discussed  here,  but  it  may 
be  briefly  stated  that  experiments  by  Lister  and  others  have  shown  that  healthy 
urine  drawn  from  the  bladder  with  proper  precautions  against  the  admission 
of  organisms  from  the  air,  into  vessels  which  have  previously  been  heated  or 
exposed  to  the  flame  of  a  spirit  lamp,  shows  no  tendency  to  undergo  spon- 
taneous decomposition,  and  may  be  preserved  for  months  in  contact  with 
filtered  air  without  becoming  ammoniacal.  It  is  not  uncommon,  moreover, 
in  practice,  to  meet  with  cases  in  which  the  patient  has  been  unable  to  com- 
pletely empty  his  bladder  for  many  months  in  consequence  of  prostatic  disease, 
and  yet  the  urine  has  remained  acid  and  free  from  decomposition  throughout ; 
at  last  a  catheter  is  passed,  and  within  three  days  the  urine  is  decomposing 
and  strongly  ammoniacal. 

These  facts  seem  to  suggest  strongly  that  the  ferment  is  carried  into  the 
bladder  from  without.  Cases  are  however  not  unfrequently  met  with  in  which 
the  urine  is  foul,  and  yet  no  instrument  has  ever  been  passed.  In  these 
the  explanation  suggested  is  that  the  mucus  secreted  as  the  result  of  cystitis 
hangs  in  the  urethra,  which  is  not  washed  clean  at  every  act  of  micturition, 
and  constantly  forms  a  channel  of  communication  between  the  external  air  and 
the  bladder  by  means  of  which  decomposition  may  extend  into  the  bladder. 
Urine  which  is  mixed  with  a  considerable  proportion  of  alkaline  mucus  decom- 
fAT  more  readily  than  the  healthy  secretion. 

The  constitutional  symptoms  of  chronic  cystitis  are  chiefly  due  to  the  dis- 
turbance at  night  and  want  of  rest,  unless  the  urme  is  allowed  to  become  foul. 
If  this  happen,  the  ordinary  symptoms  of  chronic  septic  poisoning  usually 
manifest  themselves,  irregular  febrile  disturbance,  loss  of  appetite,  foul  tongue, 

and  progressive  emaciation. 

Chronic  cystitis  is  not  unfrequently  fatal,  death  resulting  in  most  casea 
from  septicsemia,  or  from  extension  of  decomposition  to  the  urine  in  the 
uit^ters  and  pelves  of  the  kidneys  with  suppurative  nephritis.   These  conditioua 
are  accompanied  by  the  symptoms  abeady  described.    Occasionally,  in  old 
patientfl,  the  constant  disturbance  may  cause  death  by  exhaustion. 
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Treatment  of  Cliroiiie  Cystitis. — ^The  treatment  of  chronic  oyetitis 
must  always  have  refei*ence  to  its  cause.    If  it  be  due  to  stone  or  stricture  no 
permanent  improvement  can  be  obtained  till  these  causes  are  remoTedf  but 
before  undertaking  this,  if  the  symptoms  are  verging  on  those  of  the  acute 
form,  hot  hip-baths,  fomentations,  mucilaginous  drinks,  henbane,  with  alkalies, 
and  especially  potash,  will  be  found  most  useful.    The  bowels  must  be  kept 
regular  by  enemata  or  castor  oil.    If  there  should  be  strangury,  morphia  or 
belladonna  suppositories  will  give  most  relief.    By  these  means  the  disease 
may  be  prevented  from  assuming  the  form  of  chronic  vesical  catarrh  ;  but  io 
order  to  ensure  this  it  is  most  important  that  decomposition  of  the  nhue 
should  be  prevented,  or  if  it  have  already  commenced  that  it  should  be 
arrested.    For  the  prevention  of  the  decomposition  all  instruments  should  be 
washed  in  carbolic  acid  lotion  (1  in  40)  before  being  used,  and  then  greased 
with  '^  Lund's  oil,*'  composed  of  absolute  phenol,  1  part,  castor  oil,  4  parts, 
and  olive  oil,  15  parts  ;  or  with  the  following,  which  has  the  advantage  of  not 
crystallizing  in  winter  :  absolute  phenol,  I  part;  castor  oil,  7  parts;  and  almond 
oil,  8  parts.    The  jienis  may  also  be  washed  with  boracic  acid  or  carbolic  add 
lotion  after  micturition  and  covered  with  lint  soaked  in  glycerine  of  carbolic 
acid  or  a  piece  of  salicylic  wool.   If  the  urine  has  once  become  foul  it  becomes 
necessary  to  adopt  local  means  to  coiTect  it.    No  good  can  be  expected  fixnn 
medicines  so  long  as  the  bladder  is  fidl  of  putrid  mucus  and  urine.    The 
bladder  must  therefore  be  washed  out  with  some  antiseptic  solution,  once,  or  if 
necessary,  twice  daily.    This  is  done  as  follows,  a  soft  catheter  is  passed  and 
the  urine  drawn  off,  about  two  ounces  of  fluid  are  then  thrown  in  from  an 
india-rubber  bottle  fitted  with  a  brass  nozzle  and  stop-cock.    The  fluid  is  then 
allowed  to  run  out  again,  and  this  is  repeated  till  that  which  comes  back  is  qnite 
clean.    Nothing  is  gained  by  injecting  larger  quantities,  whidi  only  caose 
needless  pain  and  irritation.    There  is  another  method  of  washing  out  the 
bladder  which  will  often  be  found  useful.    It  consists  in  attaching  an  indisr 
nibber  tube,  about  three  feet  long,  to  the  catheter.    At  the  other  end  of  the 
tube  is  a  glass  funnel.  By  raising  the  funnel  about  two  feet  above  the  patient's 
body  and  pouring  the  fluid  into  it,  sufficient  force  will  be  obtained  to  fill  the 
bladder.  When  sufficient  fluid  has  entered,  the  funnel  may  be  allowed  to  bang 
over  the  side  of  the  bed  over  a  vessel,  when  the  fluid  will  be  withdrawn  from 
the  bladder,  the  tube  acting  as  a  syphon.    Amongst  the  most  useital  of  all 
antiseptic  injections  is  permanganate  of  potash  ;  the^solution  may  be  injected 
repeatedly  till  it  comes  baok  purple.    Its  effect  is,  however,  veiy  temporaiy, 
and  it  is  well  after  the  bladder  has  been  cleaned  by  Gondy^s  fluid  and  water  to 
throw  in  a  small  quantity  of  some  more  powerfol  antiseptic.    Pertiaps  the 
best  of  these  is  quinine,  in  the  strength  of  two  to  three  grains  to  the  oona 
of  water,  with  a  minim  of  dilute  sulphuric  acid  added  for  each  grain  ;  of  this 
about  one  drachm  may  be  left  in  after  the  catheter  is  withdrawn.    Othtr 
antiseptics  also  are  useful,  as  boracic  acid  (a  concentrated  solution)  ;  hidilonde 
of  mercury  (gr.  \  to  Jj.),  a  concentrated  solution  of  thymol  ;  dilute  nitric 
acid  (m.  ij.  to  5J.),  &c.    One  of  the  most  efficient  of  all  antiseptics  I  have 
found  to  be  iodoform,  in  the  proportion  of  from  two  to  four  grains  to 
the  ounce  of  water,  with  a  little  mucilage  to  suspend  iL    The  only  drag 
which  seems  to  exert  any  influence  over  the  decomposition  of  urine  in  the 
bladder  is  benzoic  acid.    This  becomes  converted  into  hippuric  acid,  and  is 
discharged  in  that  form  with  the  urine.    It  may  be  given  in  ten  grain  doaea 
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three  or  four  times  a  day,  either  in  pill  or  in  a  mixtore  containing  mnoilage 
to  Baq)end  it. 

When  by  these  means  the  arine  has  been  brought  into  a  tolerably  healthy 
condition,  so  far  as  putrefaction  is  concerned,  there  still  may  continue  a  con- 
siderable excess  of  mucus  which  renders  it  prone  to  decompose,  and  unless 
constant  care  is  exercised  the  patient  may  speedily  relapse.  To  check  this 
various  astringent  injections  are  sometimes  of  use,  such  as  tannin  (gr.  j  to  5J); 
acetate  of  lead  (gr.  \  to  Sj) ;  or  nitrate  of  silver  (gr.  \  to  Bj). 

Simultaneously  with  antiseptic  or  astringent  injections,  medical  treatment 
may  also  be  carried  out.  The  greatest  benefit  will  be  derived  from  warm, 
stimulating  and  balsamic  diuretics.  Amongst  the  best  of  these  are  infusion 
of  buchn,  uva  ursi,  and  triticum  repens  ;  but  these  remedies  are  useless,  unless 
taken  in  quantities  of  a  pint  or  a  pint  and  a  half  in  the  day.  When  the 
disease  is  very  chronic  no  remedy  appears  to  me  to  possess  so  much  influence 
over  the  mere  ropy  mucoid  discluurge  as  the  balsam  of  copaiba.  Turpentine, 
cubebs,  and  tincture  of  the  sesquichloride  of  iron,  will  be  found  useful.  It  is 
often  difficult  to  say  beforehand  which  diuretic  will  suit  best,  and  I  can  lay 
down  no  precise  rules  to  guide  the  practitioner  in  this  respect.  But  they  may 
often  be  tried  or  alternated  with  advantage.  In  many  cases  great  relief  is 
obtained  from  each  new  remedy,  but  it  is  not  maintained. 

The  diet  must  be  very  carefully  attended  to  ;  no  hot  or  spiced  food  should 
be  allowed,  and  little  or  no  salt.  Alcoholic  stimulants  are  better  entirely 
avoided,  but  should  any  be  required  weak  gin,  or  Hollands  and  water,  or 
whisky  and  water  are  the  best.  Coffee  must  be  strictly  forbidden,  but  weak 
tea  may  be  taken  without  restraint.  Much  benefit  may  often  be  derived  from 
A  pure  milk  diet  for  some  weeks  if  the  patient  can  bear  it ;  if  it  prove  too 
rich  the  cream  may  be  taken  ofL  A  course  of  one  of  the  alkaline  mineral  waters 
may  sometimes  prove  of  ser\ice,  especially  in  gouty  subjects.  The  body  must 
be  warmly  clothed  and  all  exposure  to  cold  avoided. 

Irritability  of  the  Bladdbb. — This  is  not  a  disease ;  it  is  merely  a 
isjmptom.  It  is  of  very  frequent  occurrence  and  is  met  with  at  all  ages,  and 
arises  fix>m  a  great  variety  of  causes.  It  consists  in  a  frequent  desire  to  pass 
water,  not  dependent  on  an  increase  in  the  quantity  of  the  secretion.  The 
desire  is  usually  so  urgent  as  to  amount  to  actual  pain,  and  in  extreme  cases  it 
\A  im[X)ssible  to  delay  the  act  by  any  voluntary  effort.  The  urine  is  generally 
ejected  forcibly,  or  even  spasmodically,  and  in  small  quantities  at  a  time.  It 
may  or  may  not  be  att3nded  by  strangury  according  to  tlie  cause,  and  the  part 
affected.  Strangury  io  most  marked  in  those  cases  in  which  it  is  due  to  disease 
of  the  prostate  or  neck  of  the  bladder. 

C»«M0.— Irritability  of  the  bladder  may  arise,  as  lias  aheady  Ix^en  stated, 
from  a  great  variety  of  causes.  These  differ  somewhat  as  the  disease  occurs  in 
men,  in  women,  or  in  children.  The  causes  of  irritability  of  the  bladder  in  men 
xnBj  be  arrang^  under  the  following  heads. 

1.  Marhid  Oondiiionn  of  the  Unm.—lt  this  secretion  be  preternaturally  acid 
^nd  loaded  with  lithates,  or  uric  acid,  it  is  especially  apt  to  occasion  an  irrita- 
tion  of  the  bladder,  attended  by  pain  and  a  frequent  desire  to  expel  the 
-r>tt'ending  fluid.  Urine  containing  oxalates  in  large  quantity  is  sometimes, 
i,hongh  more  rarely,  a  source  of  irritability  of  the  bladder,  which  in  these  caaea 
i»  perhaps  increased  by  the  morbidly  sensitive  state  of  the  nervous  ayatcm 
jsoxnctimcs  coexisting  with  these  conditions  of  the  urine.    Amorphoua  ph. 
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phates  passed  at  the  end  of  mietarition  may  canse  severe  pain,  with  a  constant 
desire  to  pass  water,  lasting  for  an  hour  or  less.  It  passes  off  as  soon  as  the 
alkaline-tide  in  the  urine  has  passed  (p.  984). 

In  g(mty  irritability  of  the  bladder  is  not  unfreqnently  met  with.  This 
may  in  some  cases  be  owing  to  the  acid  character  of  the  urine  ;  in  others,  to 
the  excitation  of  a  distinct  gouty  inflammation  of  the  bladder  and  prcstate, 
co-existing  or  alternating  with  the  articular  form  of  the  disease. 

2.  Renal  Disease,  more  particularly  the  lodgment  of  a  stone  in  the  kidneT, 
will  often  occasion  sympathetic  pains  in  the  bladder,  with  much  irritability  of 
that  organ,  so  as  closely  to  simulate  vesical  disease,  or  even  to  lead  to  a 
suspicion  of  the  existence  of  stone  in  the  bladder.  Tuberculous  pyelitis  will 
give  rise  to  similar  symptoms,  in  fact  in  some  cases  the  frequency  of  mictu- 
rition may  be  greater  than  in  almost  any  other  affection  of  the  urinair 
organs. 

3*  Disease  of  the  Bladder  itself ,  as  a  chronically  inflamed  state  of  its  mucous 
membrane,  will  give  rise  to  pain  and  irritation  on  the  accumulation  of  a  bbuII 
quantity  of  urine,  with  a  frequent  desire  for  its  expulsion.  So,  also,  when  the 
interior  of  the  organ  is  fasciculated,  or  sacculated,  and  more  eqiedaUr  if 
there  be  a  tumour  in  a  state  of  ulceration,  a  degree  of  morbid  irritability  vill 
be  induced,  often  of  the  most  severe  and  intractable  kind. 

4.  The  Lodgment  of  a  Stone  in  the  Bladder  will  always,  by  its  mechanictl 
action,  by  its  weight  and  pressure,  by  rolling  about  when  the  body  is  io 
motion,  irritate  the  interior  of  the  organ  ;  and,  in  fact,  the  **  rational  symp- 
toms **  of  stone  in  the  bladder  are  simply  those  of  irritabihty  of  that  <M:gan« 

5.  Inflammation,  Dlceration^  Abscess,  Tubercle,  or  other  Diseases  of  thf 
Prostate,  and  inflammation,  gonorrheal  or  simple,  and  abscess  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  unfrequently  occasion  irritability 
of  the  bladder. 

6.  Various  Diseases  in  Neighbouring  Organs  will  occasion  this  condition. 
Amongst  the  most  irequent  are  fissure  and  ulcer  of  the  rectum  and  anus,  pfl^ 
prolapsus,  intestinal  worms,  gall-stones,  and  varicocele. 

Biagnosui. — ^The  diagnosis  of  irritability  of  the  bladder  is  made  bj  the 
patient  himself  ;  but  it  is  often  a  matter  of  no  little  difficulty  to  the  Surgeon  to 
ascertain  the  precise  cause  of  that  irritability.  This  can  of  course  be  done  onlr  bj 
a  careful  surgical  exploration  of  the  whole  of  the  urinary  organs,  and  <rft^  ^ 
the  neighbouring  parts ;  no  mere  inquiry  into  the  nature  of  tho  symptontf 
can  do  more  than  establish  the  fact  of  the  existence  of  '^  irritability  of  the 
bladder,"  and  afford  some  evidence  of  a  negative  kind  as  to  the  absence  of 
certain  causes.  But  nothing  short  of  a  careful  surgical  exploration  by  nMsnt 
of  the  catheter,  finger,  and  sound,  of  the  urethra,  prostate,  and  bladder,  can 
enable  the  practitioner  to  state  with  absolute  certainty  on  what  this  conditiofi 
of  irritability  depends.  I  have  repeatedly  seen  cases  of  stone  in  the  bladder, 
and  of  prostatic  disease,  vainly  treated  by  medical  means  for  months  as  csi& 
of  simple  ^'  irritability  of  the  bladder ;'"  the  existence  of  the  real  canse  of  the 
symptoms  having  been  overlooked  altogether,  until  a  proper  surgical  exanuna* 
tion  of  the  urinary  organs  was  instituted.  So  closely,  in  fact,  do  the 
symptoms  of  vesical  irritation,  arising  from  gout,  or  sympathetic  with  kidofj- 
disease,  simulate  those  that  are  occasioned  by  stone  in  the  bladder,  thst  it  ^ 
impossible  for  the  most  experienced  medical  practitioner  to  rrfer  them  «^^ 
certainty  to  the  right  cause  without  exploring  this  cavity.    I  hare  known 
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fleveral  patients  who  had  been  operated  on  for  stone,  and  who,  some  years 
afterwards,  suffered  from  gouty  irritability  of  the  bladder,  imagine,  but 
erroneously,  that  they  were  labouring  under  a  recurrence  of  the  calculus,  so 
closely  do  the  two  classes  of  symptoms  coincide  in  character. 

A  few  cases,  however,  will  be  met  with  now  and  then,  in  which,  in  spite  of 
the  most  careful  examination  and  prolonged  observation,  no  tangible  cause 
will  be  found  for  the  irritability  of  the  bladder. 

Treaimmi, — In  the  treatment  of  irritability  of  the  bladder  it  roust  be 
borne  in  mind  that  this  condition  is  not  a  substantive  disease,  but  is  an  assem- 
blage of  (Tfmptoms  resulting  from  the  influence  of  a  great  number  of  very 
various  causes,  which  must  first  be  removed  before  the  bladder  can  recover  its 
normal  sensibility  ^d  tone.  When  once  the  occasioning  cause  as  been 
removed,  whether  that  be  a  calculus,  or  gout,  or  prostatic  disease,  or  a  pile, 
such  local  vesical  irritability  as  may  remain  may  be  removed  by  alkaline  and 
mucilaginous  drinks.  Sedatives  may  be  of  use  ;  some  in  one  case,  others  in 
another.  Opium  and  belladonna,,  either  by  mouth  or  in  suppository,  are 
amongst  the  best.  Henbane,  or  Indian  hemp,  suits  some  patients  ;  and  chloral 
is  amongst  the  most  generally  useful  remedies.  The  diet  should  be  carefully 
regulated,  and  warm  hip-baths  used  frequently. 

Oystotomy. — In  cases  in  which  no  tangible  cause  can  be  found  and 
removed,  and  which  prove  hopelessly  intractable  to  eveiy  means  of  treatment 
local  and  constitutional,  nothing  can  be  more  miserable  than  the  state  of  the 
unfortunate  victim  of  an  ^*  irritable  bladder.*'  In  such  extreme  and  long* 
continued  cases  in  which  the  patient's  life  has  become  a  burden  to  him,  in 
which  every  constitutional  remedy  and  local  sedative  has  been  unavailingly 
tried,  the  idea  has  occurred  to  Surgeons  of  incising  the  inflamed  and  diseased 
parts  by  an  operation  as  for  lithotomy.  Guthrie,  who  in  1884  strongly 
recommended  this  procedure,  states  that  Sir  W.  Blizard  successfully  practised 
it  in  several  cases  as  far  back  as  1806,  dividing  the  enlarged  prostate  and  neck 
of  the  bladder  with  a  double  gorget.  Of  late  years  it  has  been  proposed 
to  make  an  incision  as  for  median  or  medio-lateral  lithotomy,  into  the  neck 
of  the  bladder,  and,  by  introducing  a  caoutchouc  tube,  allow  the  urine  to 
drain  away.  This  operation  has  proved  successful  in  the  hands  of  Vemeuil, 
and  is  certainly  a  proper  procedure  in  hopelessly  chronic  and  otherwise 
incurable  cases. 

iRitaUlity  of  the  Bladdw  in  Bojs  may,  as  in  adults,  arise  from  a 
variety  of  causes.    Among  the  less  common  is  stone,  but  this  should  always  be 
excluded  first  by  careful  sounding  lest  time  be  lost  in  useless  treatment  of 
«ome  other  supposed  cause.    A  long  foreskin,  especially  with  accumulation  of 
the  preputial  secretion  beneath  it,  or  a  phimosis,  may  give  rise  to  considerable 
frequency  of  micturition  and  pain  in  a  young  boy.    If  neither  stone  nor 
phimosis  be  present  the  urine  should  be  examined,  and  possibly  a  deposit  of 
■ric  acid  may  be  present,  which  is  not  uncommon  in  young  children  who  are 
overfed  or  exposed  to  an  impure  atmosphere  in  a  crowded  city.    If  much 
mncns  be  present,  or  even  pus,  it  may  be  due  to   chronic  cystitis.    This 
affection  appears  to  be  analogous  to  the  strumous  inflammation  of  the  mucous 
membranes  of  the  eyes,  nose,  and  throat,  that  commonly  occur  in  scrofulous 
children.    In  this  condition  the  child  passes  water  with  great  frequency  and 
with  much  pain  ;  the  urine  is  offensive,  and  usually  phosphatic ;  there  is  much 
uneasiness  complained  of  about  the  groins  and  along  the  penis ;  m  act,  many 
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of  the  ordinary  symptoms  of  stone  are  present.  On  sounding  the  bladder,  it 
will  be  found  roughened,  fasciculated,  and  often  containing  sabulous  matters 
mixed  with]  mucus.  Occasionally,  though  rarely,  tubercular  disease  of  the 
urinary  tract  is  met  with  in  children.  It  presents  the  same  appearances  » 
in  the  adult.  Irritable  bladder  in  children  is  very  frequently  due  to  thread- 
worms in  the  rectum,  which  should  always  be  sought  for  in  all  donbtM  cases. 
More  rarely  it  may  arise  from  the  presence  of  a  polypus. 

The  Treatment  consists  in  removal  of  the  cause  when  this  is  possible.  Id 
the  strumous  afifection  of  the  mucous  membrane,  if  the  urine  be  foul,  the 
bladder  must  if  possible  be  cleaned  out  as  in  the  adult,  should  the  chUd  be 
old  enough  for  this  to  be  done.  The  bladder  may  also  be  washed  oat  from 
time  to  time  with  a  weak  solution  of  nitrate  of  silver.  Beyond  this  the 
treatment  consists  in  attention  to  the  general  improvement  of  the  health,  in 
the  removal  of  intestinal  irritation,  in  the  regulation  of  the  digestive  finK> 
tions,  and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  con- 
joined with  a  few  minims  of  liquor  potasses. 

Zrritability  of  the  Bladder  in  Women  often  simulates  stone  so  cloedt, 
that  it  is  only  after  very  careful  sounding  that  the  Surgeon  is  satisfied  that  no 
calculus  exists.  This  condition  may  arise  from  a  variety  of  causes,  similar  to 
those  described  at  p.  1035,  as  occasioning  irritability  of  the  male  bbidder. 
There  are  some  conditions,  however,  in  which  it  occurs,  that  are  peculiar  to 
women.  1.  It  may  be  a  truly  neurotic  or  hysterical  affection.  2.  It  is  often 
sympathetic  :  being  connected  with  some  local  disease  of  the  geuito-imDUj 
organs,  with  a  vascular  tumour  at  the  meatus  of  the  urethra,  or  with  some 
congestive  affection  of  the  uterus,  which  will  require  to  be  cured  before  the 
bladder  can  be  brought  into  a  sound  state.  8.  Prolapsus  of  the  anterior  ^1 
of  the  vagina,  drawing  down  the  corresponding  portion  of  the  bladder,  wiU 
keep  up  this  condition  ;  if  so,  the  prolapsus  must  be  cured  by  some  iM<^ 
operative  procedure.  In  all  circnmstances,  however,  when  this  state  has 
once  been  set  up,  it  is  very  difficult  to  remove.  4.  In  many  cases  it 
is  undoubtedly  due  to  the  irritation  produced  by  a  morbid  state  of  the 
urine,  dependent  on  mal-assimilation,  and  usually  connected  with  an  exce^ 
of  lithates.  In  cases  of  this  kind,  careful  regulation  of  diet,  and  the 
administration  of  potash  with  henbane,  will  afford  much  relief;  but  the  o(»s- 
plaint  is  of  a  very  intractable  nature,  and  under  the  most  carefhl  treatment 
will  often  continue  for  years.  5.  In  strumous  girls  it  may  be  due  to  a  con- 
gested, thickened,  and  irritated  state  of  the  vesical  mucous  membraoe, 
similar  to  that  which  is  met  with  in  other  parts  of  the  body,  as  the  eyelids, 
nose,  and  throat.  It  is  commonly  associated  with  a  muoo-purolent  dischanie 
from  the  vulva.  In  cases  such  as  these,  the  patient  requires  to  be  put  upon  a 
general  anti-strumous  treatment,  and  the  bladder  should  be  mopped  out  iritiia 
very  strong  solution  of  the  nitrate  of  silver.  This  is  best  done  by  dilatin? 
the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then  through  it  a  smtl^ 
sponge-probang  charged  with  the  solution. 

ATONY  OF   THX   BIiADOXB. 

By  Atony  of  tlie  Bladder  is  meant  such  a  degree  of  weakneGB  of  ^^ 
organ  that  its  power  of  emptying  itself  is  partially  or  wholly  lost.  It  ia  in 
the  great  majority  of  oases  a  condition  of  old  age,  and  is  not  to  be  ooDfouoded 
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with  paralysis  of  the  bladder,  such  as  occars  in  cases  of  injury  or  disease  of 
the  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired,  it  is  the  muscu- 
lar tissue  that  is  at  &ult.  The  muscular  tissue  of  the  bladder  may  be  im- 
paired from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to 
which  it  is  exposed  in  over^distension  of  the  bladder  from  mechanical  obstruc- 
tion at  its  neck  arising  from  enlargement  of  the  prostate.  In  this  condition, 
if  the  dilated  bladder  be  exiunined  microscopically,  its  walb  will  be  found  to 
contain  a  great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which 
lie  scattered  patches  of  muscular  tissue. 

In  some  rare  cases  atony  of  the  bladder  may  result  from  a  single  prolonged 
voluntary  or  involuntary  over-distension.  In  such  cases  the  structural  changes 
just  described  would  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
met  with  in  early  middle  life,  though  it  may  occur  at  any  age.  In  all  the  cases 
in  which  I  have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
gonorrheal  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
or  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
catarrh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is, 
I  believe,  incurable.  In  it  structural  changes  take  plaoe  in  the  bladder  con- 
sequent upon  the  extension  of  the  chronic  inflammatory  process  from  the 
mucous  membrane  to  the  submucous  tissue  and  muscular  coat.  Its  walls 
become  thickened,  rugged  and  pouched.  The  bladder  is  able  neither  to 
retain  the  normal  amount  of  urine,  nor  completely  to  empty  itself.  The 
retained  urine  usually  undergoes  decomposition,  and  this  condition  is  very  apt 
to  end  in  fatal  disease  of  the  kidneys. 

Excluding  all  these  conditions  there  is  yet  another  form  of  atony  of  the 
bladder  which  may  be  regarded  as  the  most  typical  variety.  It  is  essentially 
a  condition  of  old  age,  and  appears  to  be  a  senile  degenerative  change  analogous 
to  those  of  the  heart  and  other  organs  so  commonly  met  with  at  that  time  of 
life.  Such  a  change  occurring  in  a  bladder  causes  its  distension  from  slight 
causes  of  obstruction  which  could  be  readily  overcome  by  the  healthy  organ  of 
a  younger  man.  Thus,  we  not  unfrequently  see  a  dilated  atonic  bladder 
occurring  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of  the 
contracted  hypertrophied  organ  commonly  met  with  as  the  result  of  this 
disease.  A  strong  bladder  may  overcome  a  moderate  amount  of  obstruction 
to  the  escape  of  the  urine — an  a^nic  bladder  utterly  fails  to  do  so.  Thus,  we 
see  that  a  condition  of  atony  of  the  bladder  may  occur  in  an  other^rise  healthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a  degree 
of  obstruction  that  would  be  harmless  to  a  healthy  man  may  cause  serious 
symptoms  in  one  whose  bladder  is  atonic  to  begin  with.  It  is  difficult  to 
determine  in  most  cases  which  is  to  be  regarded  as  the  primary  condition. 
The  fact  that  atony  of  the  bladder  is  rarely  met  with  in  women  would  suggest 
that  in  the  great  majority  of  cases  mechanical  obstruction  from  enlargement 
of  the  prostate  is  to  be  regarded  as  the  primary  factor  in  the  production  of 
the  disease. 

8ympioin8.—Wii&i  this  condition  comes  on  slowly  as  the  result  of  a^lvancing 
years,  the  patient  usually  finds  that  the  urine  escapes  in  a  dribbling  manner ; 
that  there  is  some  difficulty,  and  at  last  an  impossibility,  in  wnptying  the 
bladder  completely  ;  that  there  is  not  that  forcible  ejection  of  tim  last  drops 
of  urine  that  is  characteristic  of  a  healthy  tone  in  the  oiysii  j  at  the 
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of  the  ordinary  symptoms  of  stone  are  present.  On  sounding  the  bladder,  it 
will  be  found  roughened,  fasciculated,  and  often  containing  sabnlouB  matters 
mixed  with'  mucus.  Occasionally,  though  rarely,  tubercular  disease  of  the 
urinary  tract  is  met  with  in  children.  It  presents  the  same  appearances  as 
in  the  adult.  Irritable  bladder  in  children  is  very  frequently  due  to  thread- 
worms in  the  rectum,  which  should  always  be  sought  for  in  all  donbtftd  cases. 
More  rarely  it  may  arise  from  the  presence  of  a  polypus. 

The  Treatment  consists  in  removal  of  the  cause  when  this  is  possible.  lo 
the  strumous  affection  of  the  mucous  membrane,  if  the  urine  be  foul,  the 
bladder  must  if  possible  be  cleaned  out  as  in  the  adult,  should  the  child  be 
old  enough  for  this  to  be  done.  The  bladder  may  also  be  washed  out  from 
time  to  time  with  a  weak  solution  of  nitrate  of  silver.  Beyond  this  the 
treatment  consists  in  attention  to  the  general  improvement  of  the  health,  in 
the  removal  of  intestinal  irritation,  in  the  regulation  of  the  digestive  f auc- 
tions, and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  coo- 
joined  with  a  few  minims  of  liquor  potasses. 

Irritability  of  th»  Bladder  in  Women  often  simulates  stone  so  closdj. 
that  it  is  only  after  very  careful  sounding  that  the  Surgeon  is  satisfied  that  no 
calculus  exists.    This  condition  may  arise  from  a  variety  of  causes,  similar  to 
those  described  at  p.  1085,  as  occasioning  irritability  of  the  male  bladder. 
There  are  some  conditions,  however,  in  which  it  occurs,  that  are  peculiar  to 
women.     1.  It  may  be  a  truly  neurotic  or  hysterical  affection.    2.  It  is  often 
sympathetic  :  being  connected  with  some  local  disease  of  the  genito-urinair 
organs,  with  a  vascular  tumour  at  the  meatus  of  the  urethra,  or  with  some 
congestive  affection  of  the  uterus,  which  will  require  to  be  cured  before  the 
bladder  can  be  brought  into  a  sound  state.    8.  Prolapsus  of  the  anterior  wail 
of  the  vagina,  drawing  down  the  corresponding  portion  of  the  bladder,  will 
keep  up  this  condition  ;  if  so,  the  prolapsus  must  be  cured  by  some  plastic 
operative  procedure.    In  all  circnmstances,  however,  when  this  state  has 
once  been  set  up,  it  is  very  difficult  to  remove.     4.  In  many  cases  it 
is  undoubtedly  due  to  the  irritation  produced  by  a  morbid  state  of  the 
urine,  dependent  on  mal-assimilation,  and  usually  connected  with  an  excess 
of  lithates.    In  cases  of  this  kind,  carefiil  regulation  of  diet,  and  the 
administration  of  potash  with  henbane,  will  afford  much  relief;  but  the  oom« 
plaint  is  of  a  very  intractable  nature,  and  under  the  most  careftal  treatment 
will  often  continue  for  years.    5.  In  strumous  girls  it  may  be  due  to  a  con- 
gested,   thickened,  and  irritated  state  of  the  vesical  muoous   membrane, 
similar  to  that  which  is  met  with  in  other  parts  of  the  body,  as  the  eyeUds, 
nose,  and  throat.    It  is  commonly  associated  with  a  muoo-purulent  discharge 
from  the  vulva.    In  cases  such  as  these,  the  patient  requires  to  be  put  upon  a 
general  anti-strumous  treatment,  and  the  bladder  should  be  mopped  out  with  a 
very  strong  solution  of  the  nitrate  of  silver.    This  is  best  done  by  diiatinir 
the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then  through  it  a  small 
sponge-probang  charged  with  the  solution. 

ATONT  or   THS   BZtADDXR. 

By  Atony  of  tlie  Bladder  is  meant  suoh  a  degree  of  weakness  of  tfai^ 
organ  that  its  power  of  emptying  itself  is  partially  or  wh(41y  lost.  It  m  i° 
the  great  majority  of  cases  a  condition  of  old  age,  and  is  not  to  be  ooofoojided 
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with  paralysis  of  the  bladder,  such  as  occurs  in  cases  of  injury  or  disease  of 
the  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired,  it  is  the  muscu- 
lar tissue  that  is  at  &nlt.  The  muscular  tissue  of  the  bladder  may  be  im- 
paired from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to 
which  it  is  exposed  in  over-distension  of  the  bladder  from  mechanical  obstruc- 
tion at  its  neck  arising  from  enlargement  of  the  prostate.  In  this  oondition« 
if  the  dilated  bladder  be  examined  microscopically,  its  walls  will  be  found  to 
contain  a  great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which 
lie  scattered  patches  of  muscular  tissue. 

In  some  rare  cases  atony  of  the  bladder  may  result  from  a  single  prolonged 
voluntary  or  involuntary  over-distension.  In  such  cases  the  structural  changes 
just  described  would  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
met  with  in  early  middle  life,  though  it  may  occur  at  any  age.  In  all  the  cases 
in  which  I  have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
gonorrheal  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
or  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
catarrh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is^ 
I  believe,  incurable.  In  it  structural  changes  take  plaoe  in  the  bladder  con- 
sequent upon  the  extension  of  the  chronic  inflammatory  process  from  the 
mucous  membrane  to  the  submucous  tissue  and  muscular  coat.  Its  walk 
become  thickened,  rugged  and  pouched.  The  bladder  is  able  neither  to 
retain  the  normal  amount  of  urine,  nor  completely  to  empty  itself.  The 
retained  urine  usually  undergoes  decomposition,  and  this  condition  is  very  apt 
to  end  in  fatal  disease  of  the  kidneys. 

Excluding  all  these  conditions  there  is  yet  another  form  of  atony  of  the 
bladder  which  may  be  regarded  as  the  most  typical  variety.  It  is  essentially 
a  condition  of  old  age,  and  appears  to  be  a  senile  degenerative  change  analogous 
to  those  of  the  heart  and  other  organs  so  commonly  met  with  at  that  time  of 
life.  Such  a  change  occurring  in  a  bladder  causes  its  distension  from  slight 
causes  of  obstruction  which  could  be  readily  overcome  by  the  healthy  organ  of 
a  younger  man.  Thus,  we  not  unfrequently  see  a  dilated  atonic  bladder 
occurring  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of  the 
c'xintracted  hypertrophicd  organ  commonly  met  with  as  the  result  of  this 
disease.  A  strong  bladder  may  overcome  a  moderate  amount  of  obstruction 
to  the  escape  of  the  urine — an  atonic  bladder  utterly  fails  to  do  so.  Thus,  we 
see  that  a  condition  of  atony  of  the  bladder  may  occur  in  an  otherwise  healthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a  degree 
of  obstniction  that  would  be  harmless  to  a  healthy  man  may  cause  serious 
symptoms  in  one  whose  bladder  is  atonic  to  begin  with.  It  is  difficult  to 
determine  in  most  cases  which  is  to  be  regarded  as  the  primary  condition. 
The  fact  that  atony  of  the  bladder  is  rarely  met  with  in  women  would  suggest 
that  in  the  great  majority  of  cases  mech^cal  obstruction  from  enlargement 
of  the  prostate  is  to  be  regarded  as  the  primary  factor  in  the  production  of 
the  disease. 

SijmpimnB, — '\Vhen  this  condition  comes  on  slowly  as  the  result  of  advancing 
years,  the  patient  usually  finds  that  the  urine  escapes  in  a  dribbling  manner ; 
that  there  is  some  difficulty,  and  at  last  an  impossibility,  in  emptying  the 
bladder  completely  ;  that  there  is  not  that  forcible  ejection  of  the  last  drops 
of  urine  that  is  characteristic  of  a  healthy  tone  in  the  organ  ;  at  the  same 
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fcime,  there  is  not  unfreqneutly  a  tendency  to  the  dribbling  away  of  a  few 
drops  towards  the  end  of  the  emission  of  urine,  and  after  its  apparent  ocsBa- 
tion.  The  patient  feels  a  desire  to  pass  water  more  frequently  than  usoal. 
He  cannot  retain  his  water  for  more  than  an  hour  or  two — ^is  often  disturbed 
during  the  night,  and  if  he  does  not  at  once  obey  the  impulse,  is  apt  to  wet 
his  clothes.  This  frequent  desire  to  pass  water  is  due  to  the  bladder  never 
emptying  itself,  a  certain  quantity — several  ounces— of  residual  urine  being 
left  behind  ;  by  the  addition  of  a  small  quantity  the  bladder  becomes 
overloaded,  and  the  desire  to  micturate  is  felt.  Temporary  relief  is  afforded, 
but  as  secretion  continues  the  bladder  soon  fills  up  again,  and  so  the  proceai 
goes  on.  When  complete  retention  occurs,  whether  this  take  place  gnulo- 
ally  or  suddenly,  the  bladder  slowly  enlarges,  rising  out  of  the  pelvis  into 
the  abdomen,  stretching  up  into  the  hypogastric  region,  reaching  even  as 
high  as  the  umbilicus.  On  examining  the  lower  part  of  the  abdomen,  the 
organ  will  be  felt  hard,  elastic,  rounded,  and  pyriform  in  shape,  projectiD^ 
above  the  pubes,  and  feeling  much  like  an  enlarged  uterus.  In  this  situatioo, 
also,  percussion  will  elicit  a  dull  sound ;  and  on  exploring  the  part  thiongfa 
the  rectum,  the  bladder  will  be  fomid  to  project  in  this  direction  also ;  and  on 
tapping  with  the  fingers  above  the  pubes,  fluctuation  may  be  felt  through  the 
wall  of  the  gut. 

The  distension  of  the  bladder  is  sometimes  so  very  gradual  and  slow,  that 
the  over-distended  organ  has  been  mistaken  for  an  abdominal  tumour.  No 
pain  and  but  little  inconvenience  is  felt ;  the  urine  dribbles  away ;  but  at  the 
end  of  two  or  three  months  the  over-distended  bladder  is  felt  as  a  large,  firm, 
elastic,  and  rounded  tumour,  stretching  up  to  and  perhaps  above  thenmbilicas. 
CBdema  of  the  legs  may  occur  from  its  pressure  on  the  iliac  veins. 

Atony  of  the  bladder  is  a  sufScient  cause  for  incomplete  retention  of  urine. 
But  it  does  not  appear  to  be  adequate  to  explain  the  complete  retention  Mith 
distension  of  the  bladder  that  is  commonly  seen.  For  this  to  occur  there 
must  be  some  mechanical  obstacle,  however  slight,  to  the  outward  flow  of  the 
urine — contraction  of  the  neck,  or  a  congested  or  enlarged  prostate.  Goold 
complete  retention  occur  from  a  merely  atonic  bladder,  we  should  meet  with 
It  as  frequently  in  women  as  in  men.  It  is  the  mechanical  obstacle  at  the 
neck  of  the  male  bladder  which  intensifies  the  effects  of  its  atony  and  leads  to 
the  complete  stoppage. 

After  the  bladder  has  once  become  distended,  the  retention  may  be  com- 
plete, but  it  more  commonly  happens  that  a  quantity  of  nrine  continues  to 
dribble  out  of  it ;  in  fact,  the  amount  that  escapes  in  this  manner  may  be 
very  considerable,  though  the  retention  continue  unrelieved.    This  reimUon 
with  dribbling  is  a  condition  of  much  practical  importance,  as  the  continued 
escape  of  urin  j  may  lead  the  patient,  and  even  the  Surgeon,  to  overlook  tlie 
true  nature  of  the  disease  ;  the  more  so,  as  in  elderly  people  retention  slowly 
induced  often  occasions  but  little  inconvenience.    I  have  drawn  off  nearly  s 
gallon  of  urine  from  a  |)atient  in  whom  it  had  not  been  suspected  that  reten- 
tion existed,  in  consequence  of  the  continuanoe  of  this  dribbling.    In  women, 
retention  is  not  by  any  means  so  common  as  in  men,  but  the  bladder  will 
sometimes  attain  an  enormous  size,  rising  as  high  as  the  umbilicus ;  and  inch 
large  bladders  have  been  tapped  under  the  supposition  of  the  tumour  being  an 
ovarian  cyst,  or  some  similar  growth.     I  once  witnessed  such  a  case  in  which 
the  Surgeon,  to  his  surprise,  on  tapping  the  tumour,  drew  off  a  quantity  of 
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clear  and  healthy  ariney  instead  of  ovarian  fluid ;  fortunately  no  bad  effects 
followed.  This  retention  with  dribblin«:  occurs  in  consequence  of  the  bladder, 
as  it  rises  out  of  the  pelvis,  elongating  its  neck  ;  and  as  the  body  becomes  bent 
forward  over  the  pubes  a  sharp  curve  or  angle  is  formed  at  the  junction  of  the 
neck  and  body  of  the  viscus,  through  which  a  small  stream  of  urine  continues 
to  dribble  away,  and  escapes  rather  by  its  own  gravity  than  by  any  expulsive 
effort  on  the  part  of  the  patient. 

Dioffnosis. — Retention  from  Atani/  can  easily  be  diagnosed  from  retention 
from  Obstruction.  In  the  former,  on  introducing  the  catheter  when  the 
patient  is  lying  on  his  back,  the  instrument  will  not  only  readily  enter,  but  the 
urine  will  simply  flow  out  in  a  slow  uniform  stream,  not  being  projected  in  a 
jet  by  the  contraction  of  the  walls  of  the  organ,  but  rising  and  falling  in 
obedience  to  the  respiratory  movements,  or  to  the  contractions  of  the  abdo* 
minal  muscles.  In  retention  from  obstruction,  there  will  be  experienced  some 
diflSculty  in  passing  the  instrument  at  some  one  point,  either  in  the  urethra  or 
prostate ;  and  when  once  it  is  introduced  into  the  bladder,  the  urine  will  escape 
in  a  free  and  far  projected  stream. 

Eesults. — The  habitual  retention  of  a  small  quantity  of  urine  in  an  atonic 
bladder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
occurs  much  more  frequently  than  is  suspected.  The  quantity  thus  retained 
will  vary  from  an  ounce  to  half  a  pint :  the  patient  believing  that  he  has 
emptied  his  bladder.  The  existence  of  this  residual  urine  is  readily  determined 
by  telling  the  patient  to  try  to  empty  his  bladder.  He  thinks  he  has  done  so, 
but  the  introduction  of  a  catheter  will  prove  the  existence  of  retained  urine. 
This  condition  will  be  a  source  of  serious  inconvenience,  and  eventually  of 
disease,  to  the  patient.  In  consequence  of  the  bladder  never  being  completely 
emptied,  there  will  l)e  frequent,  sudden,  and  almost  irresistible  calls  to  pass 
urine,  so  as  to  simulate  irritability  of  the  bladder.  The  retained  urine  becomes 
offensive,  ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus  or  muoo-pus. 
The  constituents  of  the  urine  become  re-al)Sorbed  or  are  not  excreted,  derange 
the  health,  give  rise  to  impaired  nutrition,  and,  being  eliminated  by  the  skin, 
irritate  it  and  occasion  intractable  forms  of  skin-disease.  I  have  seen  chronic 
eczema  of  the  most  inveterate  character  produced  in  this  way,  and  yield  to 
treatment  only  on  care  being  taken  to  keep  the  bladder  clear  and  free  from 
residual  urine. 

The  effects  of  retained  urine  and  of  retention  are  not  identical.  In  retained 
urine  the  general  health  suffers,  the  patient  becomes  slowly  poisoned  by  the 
inability  to  get  rid  of  an  excretion.  In  retention  the  danger  is  more  imme- 
diate and  directly  dependent  on  the  liability  to  secondary  disease  of  the  bladder 
and  kidneys.  Subacute  cystitis,  followed  by  low  fever,  will  come  on  as  the 
result  of  the  continued  over-distension  of  the  bladder.  The  symptoms  are  such 
as  are  described  at  p.  013  as  being  indicative  of  urinary  fever.  The  patient 
.Huffers  from  chills  and  small  rigors,  followed  by  depression  and  low  spirits. 
Fever  of  a  typhoid  type  comes  on,  with  brown  tongue,  occasional  retehings, 
mild  delirium,  and  great  prostration  of  strength.  This  condition  occurring 
in  an  aged  man  long  suffering  from  atony  of  the  bladder,  with  most  probably 
an  unsound  stete  of  the  kidneys  secondary  to  this,  is  commonly  fatal.  It  is 
thus  that  chronic  retention  from  bladder-atony  destroys  life,  not  by  ulceration 
of  the  organ  or  by  extravasation  of  urine,  which  does  not  occur  in  these  cases 
as  in  other  forms  of  more  acute  retention. 

VOL.   If.  3   X 
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Treatment — Atony  of  the  bladder,  except  in  the  few  cases  that  arise  from  a 
single  over-distension,  is  an  incurable  affection.  It  is  dependent  upon  senili 
changes  in  the  viscus  of  an  organic  character  that  may  be  relieved  but  cannot 
be  remedied.  The  great  danger  in  this  state  arises  from  the  retained  urine, 
even  though  retention  be  by  no  means  complete.  So  long  as  this  residual 
urine  is  in  small  quantity  no  harm  results.  Even  when  it  accumulates  so  as 
to  amount  to  several  ounces,  it  may  give  rise  to  no  symptoms  beyond  frequency 
of  micturition.  Sooner  or  later,  however,  the  over-distension  causes  some  irri- 
tation of  the  bladder,  and  the  urine  becomes  cloudy  from  excess  of  mucus. 
Decomposition  of  the  retained  urine  then  frequently  takes  place,  either  fr^m 
extension  of  decomposition  down  the  urethra  or  after  the  passage  of  instni- 
ments,  as  ahready  described.  It  must  not  be  supposed  that  mere  retention  of 
a  small  quantity  of  urine  after  each  act  of  micturition  is  sufficient  in  itself  t<> 
cause  decomposition.  Nothing  is  more  common  than  to  find  patients  who 
have  not  emptied  their  bladders  for  many  months,  and  yet  whose  urine  is 
perfectly  normal  in  every  respect.  The  statement  sometimes  made  that  de- 
composition never  takes  place  till  after  an  instrument  has  been  passed,  is^, 
however,  not  accurate,  although  in  the  great  majority  of  cases  the  urine  be- 
comes ammoniacal  only  after  surgical  interference.  When  this  takes  place  all 
the  symptoms  of  chronic  or  subacute  cystitis  set  in.  Febrile  disturbance  of 
the  type  of  chronic  septic  poisoning  sets  in,  and  death  may  follow.  This  ii« 
more  especially  likely  to  happen  when  the  kidneys  are  affected  by  chronic 
interstitial  nephritis,  which,  as  already  pointed  out  (p.  S)I2),  is  a  common 
result  of  prolonged  over-distension  of  the  bladder. 

The  primary  object  of  all  treatment  in  ordinary  uncomplicated  senile  atony 
of  the  bladder  is  to  free  the  patient  from  the  residual  urine,  which  he  is  m> 
longer  able  to  expel.  This  can  be  done  only  by  the  use  of  the  catheter,  and 
it  is  the  duty  of  the  Surgeon  to  teach  the  patient  how  to  use  this  instrument 
for  himself,  so  that  at  all  times  he  may  be  the  master  of  his  o^n  situation,  and 
relieve  himself  when  necessarv. 

The  commencement  of"  catheter-life,"  as  it  has  been  appropriately  termed  bj 
Sir  Andrew  Clark,  is  an  important  period  in  a  man*s  existence.  For  when 
once  the  use  of  the  instrument  has  been  begun,  it  can  rarely  be  discontinued 
Hence  it  is  well  not  to  begin  it  unnecessarily  early.  But  it  is  of  at  least  equal 
importance  not  to  fall  into  the  opposite  error  of  delaying  ito  use  too  long,  lest 
the  residual  urine  be  allowed  to  accumulate  to  such  an  extent  as  to  l)ecome  a 
source  of  discomfort  to  the  patient,  of  injury  to  his  general  health,  and  ot 
danger  by  inducing  septic  cystitis  and  all  its  concomitant  evils. 

The  use  of  the  catheter  in  cases  of  atony  of  the  bladder  for  the  removal  of 
residual  urine  is  a  very  simple  business,  and,  if  the  kidneys  l)e  sound  and  the 
most  ordinary  precautions  taken,  unattended  by  any  danger.  The  safest 
catheter  to  use  is  a  soft  one.  Metallic  instruments  need  not  be  used  by  the 
Surgeon,  and  should  never  be  employed  by  the  patient  himself.  The  ordinary 
elbowed  prostatic  catheter,  or  the  conical  one  with  a  bulbous  end  of  mediom 
sizcy  >vill  be  found  the  most  convenient.  This  should  be  passed  whilst  the 
patient  is  standing  up,  with  every  ].08sible  care  and  gentleness.  The  instru- 
ment should  be  lubricated  with  an  anti8e])tic  oil.  After  and  before  use  the 
instrument  must  be  washed  in  cold  carbolized  water,  so  that  all  chance  maj 
be  avoided  of  fermentative  material  being  carried  into  the  bladder,  and  thu» 
leading  to  putrefaction  of  the  urine.    At  first  it  may  be  quite  sufficient  if  the 
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residual  urine  is  drawn  off  every  third  or  second  day.  After  a  time  this  will 
be  required  once  or  twice  daily.  Until  the  patient  becomes  accustomed  to  the 
use  of  the  catheter  all  unnecessary  exertion,  fatigue,  and,  above  all,  chills, 
should  be  most  carefully  avoided.  When  once  the  habit  has  been  estabh'shed, 
these  precautions  may  be  relaxed,  provided  there  is  no  evidence  0/ renal  disease^ 
and  the  urine  continues  clear  and  healthy. 

The  catheter  must  not  be  retained,  lest  it  occasion  subacute  cystitis.  If,  as 
often  happens  in  senile  atony,  the  prostate  is  somewhat  enlarged,  care  must 
be  taken  that  the  catheter  really  enters  the  bladder,  and  that  the  dilated 
prostatic  urethra  be  not  alone  emptied.  The  weight  of  the  residual  urine 
causes  the  fundus  of  the  bladder  to  pouch  behind  the  j)ro6tate.  This  pouch 
must  be  thoroughly  emptied  by  slowly  withdrawing  the  catheter  when 
the  body  of  the  bladder  has  been  drained.  Should  subacute  cystitis  come  on, 
with  decomposition  of  urine,  during  the  treatment,  the  bladder  must  be  washed 
out  after  emptying,  with  antiseptic  lotions  of  the  permanganate  of  potash, 
quinine,  or  iodoform. 

When  once  a  bladder  has  become  atonic  in  advanced  age,  it  never  completely 
recovers  its  contractility.  The  regular  use  of  the  catheter  becomes  imperative, 
and,  by  taking  off  the  habit  of  retention  and  of  overloading  of  the  bladder,  it 
may  do  much  to  restore  the  normal  contractility,  in  some  degree  at  least. 
When  once  fairly  established,  ^*  catheter-life ''  may  continue  for  many  years 
without  discomfort  or  appreciable  danger. 

No  medicines  are  of  any  special  service  in  these  cases.  Except,  perhaps, 
Qux  vomica  or  strychnine  in  small  doses  long  continued.  The  general  health 
must  be  attended  to  on  ordinary  principles;  and  it  must  not  be  forgotten 
that  one  great  difficulty  and  source  of  disease  in  advancing  years  is  for 
the  system  to  rid  itself  of  its  excreta — ^to  clear  away  its  own  ashes — from 
organs  and  tissues,  and  that  the  residual  urine  found  in  an  atonic  bladder  is 
but  one,  though  possibly  the  most  obvious  evidence  of  this  lack  of  power. 

The  treatment  of  that  form  of  atony  of  the  bladder,  which  arises  in  younger 
subjects,  as  the  effect  of  gonorrhoea!  cystitis  or  stone  in  the  bladder,  consists 
in  the  daily  use  of  the  catheter  with  the  same  precautions  that  are  to  be 
adopted  in  cases  of  senile  atony.  Whenever  the  urine  becomes  turbid  or 
offensive,  antiseptic  injections  must  be  used  to  clear  the  bladder.  All  this  the 
patient  may,  in  most  cases,  be  readily  taught  to  do  for  himself.  When  once 
he  has  acquired  the  art  of  auto-catheterism,  he  may  pursue  the  ordinary  busi- 
ness of  life  with  comfort  and  without  peril.  But  he  must  never  relax  his  care 
of  himself,  lest  subacute  cystitis  may  come  on,  or  phosphatic  deposits  form  in 
the  bladder. 

Incoktixbncb  of  Urine. — ^This  term  is  usually  applied  to  all  cases  in 
which  the  urine  is  passed  involuntarily.    It  occurs  in  three  forms  : — 1.  Pas- 
sive incontinence  in  which  the  urine  dribbles  away  as  fast  as  it  is  secreted, 
the  bladder  remaining  empty.    2.  Distension  of  the  bladder  with  overflow, 
4,  Active  incontinence,  in  which  the  bladder  is  emptied  involuntarily  at 
short  intervals  by  its  own  contraction. 

TMMiiTe  Zncontiiionee  arises  most  commonly  from  paralysis  of  the  neck 
of  the  bladder,  from  disease  or  injury  of  the  spinal  cord.    It  is  occaiiiotua\j 
met  with  in  children  from  causes  that  are  not  clearly  ascertained.     Civia\e 
states  that  it  has  been  known  to  arise  from  impaction  of  a  calculoa  in  the 
neck  of  the  bladder  in  such  a  way  as  to  prevent  it«  closmg,  and  yet  to  leave 
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sufficient  room  for  the  urine  to  pass.  Very  rare  cases  have  been  recorded 
occurring  in  later  life  in  which  it  was  due  to  enlargement  of  the  lateral  lobes 
of  the  prostate,  with  a  middle  lobe  situated  between  them  in  such  a  way  as  to 
keep  them  apart,  and  yet  not  to  block  the  opening  into  the  bladder.  In 
tubercular  disease  of  the  prostate,  with  extensive  destruction  of  the  gland, 
complete  incontinence  may  occur.  Passive  incontinence  is  occasionally  met 
with  in  women,  as  the  result  of  dilatation  of  the  urethra  for  the  removal  of 
stone. 

2.  Distension  of  the  Bladder  with  Orerflow,  as  it  is  termed  bv 
Thompson,  may  be  due  to  atony  of  the  bladder  (p.  1040),  or  to  enlargement  of 
the  middle  lobe  of  thg  prostate.  The  effects  of  atony  in  causing  overflow  of 
urine  have  been  already  described  ;  overflow  from  prostatic  disease  will  bt* 
described  subsequently.  It  is  of  the  utmost  importance  that  this  condition 
should  be  distinguished  from  true  incontinence. 

8.  Active  Incontinence  is  met  with  most  frequently  in  children,  and  is« 
as  a  rule,  not  constant,  occurring  only  at  night.  It  occurs  almost  exclusivelj 
in  boys.  It  seems  to  arise  in  some  cases  from  the  patient  losing  commnDd 
over  the  sphincter  during  sleep,  so  soon  as  a  small  quantity  of  urine  has 
accumulated  behind  it.  This  troublesome  condition  may  last  to  adult  life, 
and  is  a  source  of  great  misery  and  discomfort.  In  children  it  is  in  nianv 
cases  sympathetic,  being  dependent  on  the  irritation  of  a  tight  foreskin,  of 
worms  in  the  rectum,  or  of  a  polypus.  In  other  cases  it  may  be  merelv  a 
symptom  of  stone  in  the  bladder.  In  strumous  children,  nocturnal  incon- 
tinence may  be  produced  by  the  irritation  of  urine  containing  uric  acid 
crystals.  All  these  conditions  must  be  carefully  sought  for  in  every  case,  and 
removed  if  possible. 

Treatment — In  true  incontinence  little  can  be  done  beyond  providing  the 
patient  with  a  proper  india-rubber  urinal,  which  can  be  worn  day  and  night. 
The  treatment  of  overflow  consists  solely  in  the  pe  'iodical  use  of  the  catheter 
(p.  1042).  In  nocturnal  incontinence  of  children,  if  it  be  not  connected  with 
some  evident  source  of  local  irritation,  which  should  then  be  removed,  the 
administration  of  tonics  will  be  found  useful — either  qm'nine  or  the  tincturt 
of  perchloride  of  iron,  alone  or  conjoined  with  tincture  of  cantharides.  If 
there  be  irritation  of  the  mucous  membrane  of  the  bladder,  the  administration 
of  alkalies,  in  conjunction  with  a  tonic,  as  the  potassio-tartrate  of  iron,  or  a 
little  copaiba  mixed  with  honey,  will  be  found  very  senuceable.  Cold  sponi:- 
ing,  light  clothing  at  night,  and  means  calculated  to  break  the  habit,  such  as 
waking  the  child  at  the  time  at  which  it  generally  occurs,  changing  bis 
position  in  bed,  &c.,  should  not  be  omitted.  Of  all  remedies  for  incontinenci' 
of  urine  in  children,  belladonna  is  the  most  successful.  Ringer  advises  it  to 
be  given  in  full  doses  ;  from  10  to  20  minims  of  the  tincture  three  times  n 
day. 

Syeterioal  Betention  and  Incontinence  of  Urine  not  unfreqneDtiy 
occur  in  nervous  girls,  and  require  to  be  treated  by  anti-hysterical  remedies, 
amongst  which  preparations  of  perchloride  of  iron,  either  alone  or  with 
valerian,  will  be  found  most  useful.  Cold  douches  are  also  of  great  service. 
In  cases  of  hysterical  retention,  it  may  sometimes  be  necessary  to  use  the 
catheter  ;  but  in  such  circumstances  it  is  well  not  to  employ  this  iustrament 
too  frequently,  as  the  patients  are  apt  to  get  into  the  habit  of  ha\ing  it  intro- 
duced, and  will,  with  that  morbid  propensity  that  characterizes  hysteria,  0'»- 
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tinue  for  a  length  of  time  to  require  its  introduction.  If  left  to  themselves, 
though  the  bladder  may  become  much  distended,  it  will  not  burst,  but  will 
probably  empty  itself  without  further  trouble,  particularly  if  the  patient  be  put 
into  a  tub  and  well  douched  over  the  hips  and  loins  with  cold  water.  In  some 
cases,  these  morbid  conditions  in  women  appear  to  be  connected  with  some 
local  irritation  about  the  urethra  or  uterus  :  and  then  proper  treatment  must 
be  directed  to  these  organs  before  the  disease  can  be  removed. 

Painful  Conditions  of  the  Bladder. — ^The  bladder  may  be  the  seat  of 
severe  pain,  either  continuous  or  remittent,  without  any  disease  being  dis- 
cernible in  it  on  the  closest  examination ;  the  pain  being  either  a  kind  of 
neuralgic  condition,  especially  occurring  in  hysterical  or  hypochondriacal 
patients ;  or  else  being  sympathetic  with,  and  dependent  on,  disease  at  a 
distance,  as  in  the  kidneys,  uterus,  rectum,  &c.  At  the  same  time  it  must 
be  borne  in  mind,  that  the  secretion  of  acid  or  irritating  urine  will,  in  some 
individuals,  be  a  source  of  much  and  constant  suffering ;  and  that  any  disease 
seated  about,  or  coming  into  contact  with,  the  neck  of  the  bladder,  as  tumour, 
stone,  &c.,  it  is  especially  apt  to  give  rise  to  severe  suffering,  and  will,  in  many 
cases,  be  accompanied  by  frequent  desire  to  micturate,  with  much  spasm  about 
the  part. 

TUBSBOIiS    OF    THS    BlaABDXB. 

Tubercular  Disease  of  the  bladder  appears  to  be  very  rarely  primary. 
It  is  usually  an  extension  from  similar  disease  of  the  kidney  and  ureter,  or  of 
the  prostate.  The  bladder  usually  presents  the  ordinary  appearances  of 
chronic  cystitis  ;  but,  in  addition  to  these,  ulcers  are  found  slightly  raised  at 
the  edge,  having  a  yellow  granular  surface,  and  situate  exclusively  near  the 
trigone.  The  symptoms  are  merely  those  of  chronic  cystitis,  and  often 
closely  resemble  those  arising  from  stone.  The  urine  contains  pus,  usually 
abundantly.  The  diagnosis  can  be  made  only  by  the  co-existence  of  tubercular 
disease  elsewhere,  more  especially  in  the  kidneys,  prostate  and  testicles. 
Little  can  be  done  in  the  way  of  treatment  beyond  washing  out  the  bladder 
to  diminish  pain  and  the  irritation  as  far  as  possible.  Morphia-injections 
may  give  great  relief. 

BAOOULX    OF    THX    BLADDBB. 

Sacculi  have  already  been  mentioned  at  pp.  904,  945,  and  1032,  as  arising 
in  connection  with  over-distension  of  the  bladder  or  obstruction  to  the  escape 
of  urine  from  it.  These  are  of  small  size,  not  usually  exceeding  a  pigeon's 
egg.  They  arise,  as  already  described,  in  the  bladders  of  elderly  men  who 
have  suffered  from  severe  mechanical  obstacles  to  the  passage  of  the  urine,  in 
the  shape  of  stricture  or  enlarged  prostate,  are  associated  with  a  generally 
thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result  of 
pressure  on  the  contained  urine  during  efforts  at  expulsion,  causing  extrusion 
of  the  mucous  and  serous  coats,  and  perhaps  of  the  thinned  muscular  coat  at 
some  points  of  least  resistance. 

Sacs  connected  with  the  bladder  are,  however,  occasionally  met  with,  the 
origin  of  which  can  hardly  be  explained  in  this  way.  These  may  be  single  or 
multiple,  and  may  attain  an  enormous  magnitude.  The  largest  I  have  seen 
occ  urred  in  a  man  36  years  of  age,  otherwise  perfectly  healthy.    He  was 
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admitted  into  University  College  Hospital,  and  was  under  the  joint  care  of 
Wilson  Fox  and  myself.  There  was  a  tense  elastic  tumour^  smooth  and  roonded 
occupying  the  w^hole  abdomen  and  extending  into  the  pelvis,  so  as  to  be  felt 
through  the  rectum.  Had  it  occurred  in  a  woman,  the  disease  would  probably 
have  been  pronounced  ovarian.  The  tumour  had  existed  for  six  months,  had 
gradually  increased,  but  occasioned  no  uneasiness  except  by  its  pressure-effects. 
There  was  and  had  been  no  difficulty  in  passing  urine  or  in  defecation.  The 
tumour  was  aspirated  at  its  most  prominent  part,  and  seven  pints  of 
clear  urine  were  drawn  oflf.  The  patient  suddenly  became  faint,  and 
died  of  syncope.  On  examination  after  death,  two  enormous  sacs  were 
found  connected  with  the  bladder,  one  on  each  side,  by  a  rounded  opening 
that  would  admit  the  little  finger.  These  orifices  were  equidistant  from  the 
mesial  line,  and  about  an  inch  and  a  half  above  each  ureter.  The  sacs  were 
thin-walled,  composed  chiefly  of  mucous  membrane  and  peritoneum,  possibly 
having  scattered  muscular  fibres  in  their  composition  ;  both  were  emptied 
through  the  bladder  by  the  one  puncture.  The  ureter  on  each  side  was  adherent 
to  the  wall  of  the  sacculus  and  considerably  pressed  upon,  and  as  the  resaU 
of  this  the  pelves  of  the  kidneys  were  dilated ;  the  pyramidal  portion  of  the 
kidney  was  absorbed  and  the  cortex  greatly  thickened  and  indurated  by  chronic 
interstitial  inflan^mation.  The  bladder  was  greatly  dilated  and  hypertrophied, 
its  mucous  membrane  was  opaque  and  white,  and  showed  no  signs  of  old  or 
recent  cystitis.  The  prostate  and  urethra  were  healthy,  and  no  source  of 
mechanical  obstruction  was  detected.  The  cause  of  the  condition  is  extremely 
obscui'e.  There  is  a  similar  specimen,  but  somewhat  less  marked,  in  the 
museum  of  University  College  ;  the  sacculus  springs  from  the  same  spot, 
which  indeed,  from  comparison  with  other  specimens,  seems  to  be  the  common 
point  of  origin  of  all  sacculi  of  the  bladder  which  reach  any  considerable 
size. 

aruMOUBS  of  thx  bladdxr. 

Various  forms  of  tumour,  both  malignant  and  simple,  are  met  with  in  the 
bladder.  The  most  common  simple  growth  is  the  Villoiui  Tnmoiir  or 
Papilloma.  It  consists  of  delicate  branched  processes  which,  when  the 
growth  is  immersed  in  water  float  out,  so  that  it  somewhat  resembles  a 
sea  anemone.  These  may  spring  from  a  narrow  base  forming  a  pednncn- 
lated  mass,  or  spread  over  a  considerable  area  of  the  bladder  wall.  The 
base  from  which  they  arise  may  be  almost  level  with  the  surface  of  the 
bladder,  or  may  form  a  fleshy  mass  of  some  thickness.  Microscopic  exami- 
nation shows  that  each  papilla  is  composed  of  a  fine  capillary  loop,  surrounded 
by  an  extremely  delicate  connective  tissue,  in  some  parts  almost  homogeneous, 
with  numerous  rounded  or  spindle-shaped  cells  scattered  through  it.  The 
surface  is  covered  with  epithelium  of  the  same  character  as  that  of  the 
bladder,  but  more  delicate.  The  cells  are  often  oval  or  fhsifonn,  and  an^ 
arranged  in  several  layers.  This  delicate  epithelium  separates  almost  im- 
mediately if  the  growth  is  put  in  water,  and  is  consequently  often  lost  in 
microscopic  specimens.  The  base  is  composed  of  loose  and  highly  taa* 
cular  connective  tissue.  These  tumours  almost  invariably  spring  from  some 
part  of  the  trigone,  usually  near  the  orifice  of  one  ureter  or  the  rneata* 
intemus.  They  are  usually  single,  but  occasionally  two  or  more  are  found. 
Sir  Henry  Thompson  states  that   only  about  one  in  six  or  seven  are  dis- 
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tinctly  pedunculated,  the  great  majority  being  more  or  less  sessile.  Wlien 
pedunculated,  the  pedicle  may,  in  rare  cases,  be  of  considerable  length, 
sometimes  an  inch  or  more. 

Other  simple  tumours  are  occafiionally  met  with.  Thus  in  children  simple 
mu€0U8  polypi  have  been  observed.  They  are  smooth  or  nearly  smooth  on 
the  surface,  and  composed  chiefly  of  myxoma-tissue,  similar  to  that  seen  in 
the  simple  polypus  of  the  nose.  In  others  the  connective  tissue  basis  of  the 
tumour  was  so  firm  and  the  papillation  on  the  surface  so  imperfect  that  the 
growth  has  been  described  as  a  fibroma.  Probably  all  these  growths  are 
closely  related  to  each  other,  consisting  essentially  of  an  out-growth  from 
the  submucous  tissue  of  the  bladder.  3fj/omata  also,  or  tumours  containing 
non-striated  muscular  fibre  have  been  met  with  springing  from  the  waU  of 
the  bladder. 

Sarcoma  of  the  bladder  has  been  met  with  in  a  few  cases.  The  growth  is 
composed  of  round  cells,  or  mixed  round  and  spindle  cells,  and  is  papillary  on 
the  surface.  The  distinction  between  this  and  a  papilloma  with  a  thick  base 
which  has  been  inflamed  is  not  easy  to  make  out,  and  further  investigation  is 
required  before  a  clear  separation  can  be  made  between  these  tumours  ;  more 
especially  as  all  new  growths  in  the  bladder,  whether  simple  or  malignant, 
tend  to  assume  a  papillaiy  form.  Sir  Henry  Thompson  describes  tumours 
which,  in  his  opinion,  occupy  a  place  between  papilloma  and  sarcoma,  and 
which  he  terms  "transitional." 

Synipfoms, — Simple  tumours  of  the  bladder  occur  usually  in  youth  or  early 
middle  age.  The  earliest  symptom  in  all  forms  of  simple  tumour  is  haemor- 
rhage. At  first  it  is  small  in  amount  and  intermittent,  but  as  the  disease 
progresses  it  becomes  more  abundant  and  almost  constant.  The  characteristic 
sign  of  haemorrhage  from  a  villous  tumour  is  that  the  blood  is  not  uniformly 
mixed  \nth  the  urine,  but  comes  chiefly  towards  the  end  of  micturition,  some- 
times dropping  away  almost  pure  after  the  urine  has  ceased  to  flow.  The 
quantity  may  be  very  large,  and  clots  are  often  passed.  As  the  disease 
advances  frequency  of  mictuiition  and  the  general  signs  of  irritability  of  the 
bladder  may  make  their  appearance,  but  haematuria  may  form  the  only 
symptom  for  many  months  or  even  yeai-s.  I  have  known  abundant  haematuria 
to  continue  for  many  years — ^for  twelve  or  fourteen — probably  from  a  papil- 
loma, without  deranging  the  general  health  to  so  great  an  extent  as  might  be 
expected  from  so  continuous  and  copious  a  loss  of  blood.  The  most  important 
sign,  and  one  which  should  always  be  persistently  sought  for,  is  the  passage  of 
recognizable  fragments  of  the  growth  in  the  urine.  But  little  information  is 
gained  by  sounding  ;  occasionally  some  irregularity  may  be  felt,  but  its  nature 
and  outline  cannot  be  determined.  A  hollow  sound  may,  however,  return 
with  some  of  the  growth  in  its  eye,  and  thus  determine  the  nature  of  the  case. 
Profuse  hsemon-hage,  after  sounding,  commonly  occurs,  but  is  not  suflicient 
to  found  a  diagnosis  upon.  Examination  of  the  trigone  from  the  rectum 
never  gives  any  information  unless  the  tumour  be  very  large,  when  it  might 
possibly  be  recognized  by  pressing  firmly  above  the  pubes  at  the  same  time. 
Careful  examination  of  the  bladder  by  means  of  a  small  flat-bladed  lithotrite 
may  detect  the  presence  of  the  tumour,  as  in  the  first  case  recorded  by 
Thompson. 

These  tumours  occasionally  become  encrusted  with  phosphatie  matter, 
deposited  upon  them  by  the  urine,  and  then  they  will  resemble  still  more 
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closely  a  calculns  when  the  bladder  is  Eounded  ;  from  it,  however,  they  may 
be  distinguished  by  their  fixed  character,  and  by  the  impossibility  of  passing 
a  sound  around  them. 

If  the  disease  be  left  unrelieved  it  terminates  fatally  sooner  or  later,  some- 
times by  exhaustion  from  constant  loss  of  blood,  but  more  often  by  disease  of 
the  kidneys  induced  by  the  obstruction  to  the  orifices  of  the  ureteis  by  the 
growth,  or  by  septic  cystitis  extending  to  the  pelvis  of  the  kidney. 

The  diagnosis  can  usually  be  made  by  attention  to  the  above  points  ;  bat 
should  this  not  be  possible,  the  bladder  may  be  explored  in  the  following 
manner  as  practised  by  Sir  Henry  Thompson,  the  exploration  being  followed, 
if  possible,  by  removal  of  the  growth,  should  it  seem  suited  for  such 
treatment. 

The  patient  being  placed  in  the  lithotomy  position,  and  a  centrally  grooved 
staff  introduced,  the  median  perineal  section  is  made  upon  this,  the  membranoof 
portion  of  the  urethra  opened,  and  the  finger  passed  into  the  bladder  ;  the 
interior  of  which  may  thus  be  reached  and  explored  in  all  its  parts  by  pressing 
down  the  anterior  abdominal  wall,  the  muscles  of  which  must  be  thoronghhr 
relaxed  by  full  ansssthesia.  Should  the  papilloma  be  found,  this  incision  will 
serve  for  its  removal.  Should  there  be  no  papilloma,  the  method  of  exploration 
will  determine  the  condition  of  the  interior  of  the  bladder,  the  presence  or 
not  of  malignant  disease,  or  of  encysted  calculus. 

The  Treatment  of  simple  tumours  of  the  bladder  was  up  to  a  recent  period 
of  the  most  unsatisfactory  character.  Surgeons  usually  contenting  theinselveb 
with  restraining  the  haemorrhage  by  means  of  gallic  acid  and  similar  astringenta. 
Operative  means  were  seldom  employed.  It  is  true  that  Giviale  removed  a 
small  growth  of  this  kind  situated  near  the  neck  of  the  bladder  by  seizing 
and  twisting  it  off  with  a  lithotrite.  Warner  removed  a  tumour  of  this  kind 
the  size  of  an  egg  from  the  bladder  of  a  woman  after  dilating  the  urethra. 

Billroth  removed  a  tumour  firom  the  bladder  of  a  boy  which  proved  to  be 
in  part  a  myo-sarcoma  in  others  a  myo-carcinoma.  It  was  as  large  as  the 
fist,  and  had  a  pedicle  which  appeared  to  be  connected  with  the  mnscniar 
coat.  The  operation  consisted  of  cystotomy  by  the  ordinary  lateral  operation. 
But  as  the  tumour  was  too  large  to  be  got  away  through  the  perineum,  the 
bladder  was  opened  above  the  pubes  by  a  free  transverse  cut.  The  tumour 
was  then  torn  away  by  the  finger,  and  the  pedicle  cut  across  with  a  knift 
guarded  by  the  finger.    The  patient  did  well. 

Humphry  in  1877  operated  on  a  boy  who  had  a  tumour  in  the  bladder 
causing  dysuria  and  haemorrhage.  He  opened  the  bladder  by  lateral  cysto- 
tomy through  the  perineum,  and  removed  the  tumour  with  forceps  and  the 
finger-nail.  It  proved  to  be  a  fibro-sarcoma.  The  patient  made  a  good 
recovery. 

Yolkmann  and  Marcacci  have  both  performed  supra-pubic  cystotomy  for 
the  removal  of  vesical  myomata,  but  with  fatal  results.  In  1881,  Ransvhcff 
of  Ohio,  removed  a  tumour  as  large  as  a  small  peach  growing  from  the 
posterior  wall  of  |the  bladder.  The  operation  he  practised  was  lateral 
cystotomy ;  the  tumour  was  then  scraped  away  by  means  of  one  of  Yolkmann^s 
sharp  spoons.    The  patient  recovered  after  a  tedious  convalescence. 

To  Sir  Henry  Thompson  is  due  the  merit  of  having  simplified  the  operation 
and  placed  it  on  a  more  definite  basis.  His  operation  consists  in  opening  the 
urethra  by  the  ordinary  median  perineal  section,  dilating  the  prostatic  nrethni 
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and  neck  of  the  bladder  with  the  finger,  feeling  for  the  tumour,  and  then 
removing  it  by  properly  constructed  forceps,  by  which  it  is  seized  and  crushed 
or  torn  away  from  the  mucous  membrane.  The  bladder  is  then  washed  out 
and  drained  with  an  elastic  tube  till  all  haemorrhage  ceases^  when  the  perineal 
wound  is  allowed  to  heal. 

Thus  it  will  be  seen  that  three  operations  have  been  adopted  for  the  removal 
of  intra-vesical  tumours,  viz.,  cystotomy  by  the  supra-pubic  method ;  cysto- 
tomy by  the  lateral  perineal  incisions,  and  urethrotomy  by  the  median  perineal 
incisions.  The  operation  that  the  Surgeon  will  select  must  necessarily  in  a 
great  measure  depend  upon  the  size  and  consistence  of  the  tumour.  When 
this  is  very  large  and  firm,  as  in  Billroth's  and  Humphry^s  cases,  cystotomy 
by  one  or  other  of  the  methods  adopted  by  these  Surgeons  will  be  required  ; 
when  of  smaller  size  and  soft^  urethrotomy,  with  dilatation  of  the  neck  of 
the  bladder,  as  adopted  by  Thompson,  suffices  for  the  extraction  of  the  growth, 
and  being  the  simpler  and  less  dangerous  method  should  be  adopted. 

In  papilloma  and  myoma  of  the  female  bladder  the  urethra  should  be 
dilated  so  as  to  admit  the  fore-finger ;  along  this  the  sharp  spoon,  or  Thompson's 
forceps  may  be  slipped  and  the  growth  scraped  away  or  crushed  off. 

Canc£B  of  the  Bladdeb. — ^The  bladder  is  not  a  common  seat  of  primary 
cancer ;  it  is  more  often  implicated  by  the  extension  of  malignant  disease  from 
some  neighbouring  part,  as  the  rectum  or  uterus.  According  to  Walshe,  it 
never  appears  before  the  40th  year.  The  form  of  cancer  occurring  in  the 
bladder  as  a  primary  disease  is  squamous  epithelioma.  Scirrhus  is  said  to 
have  been  met  with,  but  most  probably  it  commenced  in  the  prostate  and  not 
in  the  bladder  itself.  Epithelioma  of  the  bladder  often  commences  on  the 
posterior  surface,  extending  secondarily  to  the  trigone.  The  ulcerating  surface 
of  the  tumour  occasionally  becomes  encrusted  with  phosphatic  deposit,  and 
sometimes  a  phosphatic  calculus  may  form  in  the  diseased  bladder,  and  thus 
add  greatly  to  the  intense  pain  that  usually  attends  this  affection.  The 
Symptoms  it  gives  rise  to  are  intense  dysuria,  with  discharge  of  blood,  and 
viscid  mucus,  in  which  fragments  of  the  tumour  may  be  found.  No  conclu- 
sion of  any  kind  can  be  drawn  from  single  cells ;  it  is  only  when  a  distinct 
group  of  cells  is  found,  possibly  attached  to  a  portion  of  stroma,  that  any 
opinion  can  be  formed  as  to  their  source.  In  a  case  under  the  care  of 
Berkeley  Hill,  the  nest-like  arrangement  of  the  epithelial  cells  was  recognized 
in  some  fragments  passed  in  the  urine.  Sir  H.  Thompson  states  that  the 
diagnosis  of  cancer  from  simple  tumours  may  be  made  by  the  age  of  the 
patient,  and  by  the  &ct  that  pain  and  frequency  of  micturition  appear  early, 
often  before  the  blood.  The  rapid  progress  of  the  disease,  and  the  intensity 
of  the  patient's  sufferings,  differ  widely  from  the  slow  progress  and  slight  dis- 
comfort caused  by  simple  tumours  during  the  early  period  of  their  develop- 
ment. 

When  secondary  to  rectal  cancer,  a  communication  will  usually  have  been 
established  between  the  two  cavities  through  which  flatus  and  fasces  pass  into 
the  bladder,  and  thus  greatly  aggravate  the  patient's  sufferings. 

The  Treatment  of  cancer  of  the  bladder  is  necessarily  of  a  purely  palliative 
character,  for  in  these  miserable  cases  nothing  of  a  curative  character  can  be 
attempted.  Morphia  bypodermically  administered,  the  frequent  use  of  the 
catheter,  with  disinfectant  injections,  possibly  drainage  of  the  bladder  through 
a  median  perineal  section,  and,  in  those  cases  that  are  secondary  to  rectal  cancer. 
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oolotomj,  constitute  the  main  elements  of  the  treatment  of  this  incurable 
malady. 


The  admixtm:e  of  blood  with  the  urine  may  usually  be  recognized  by  tbe 
colour  that  it  communicates  to  this  fluid.  If  the  blood  be  in  large  quantity, 
the  urine  will  be  dark  brown^  chocolate,  or  morone-coloured,  and  will  stain  red 
the  bottom  of  the  utensQ  or  a  piece  of  white  blotting-paper.  If  it  be  in  smaDer 
quantity,  the  urine  will  be  brown  in  varying  shades — smoky,  or  having  some- 
thing the  aspect  of  thin  beef -tea ;  and  in  other  cases  it  wiU  be  little  discoloured, 
but  will  deposit  a  red  or  brown  sediment  on  standing.  Under  the  microscope, 
blood-discs  may  be  detected  in  large  numbers.  Heat  coagulates  the  blood  into 
a  brownish-giiey  deposit,  leaving  a  clear  supernatant  fluid.  Microscopic  exami- 
nation should  never  be  neglected  in  doubtful  cases,  as  by  that  means  small 
traces  of  blood  may  be  certainly  recognized ;  and,  moreover,  it  must  be  iv- 
membered  that  in  the  condition  known  as  hsematinuria  the  urine  is  darkly 
stained  with  blood-pigment,  but  contains  no  corpuscles.  The  patient's  word 
that  he  has  passed  blood  should  never  be  relied  upon  too  impUcitly,  as  high- 
coloured  urine  depositing  uric  acid  or  urates  is  often  ignorantly  supposed  U) 
contain  blood. 

Hasmaturia  may  arise  from  a  constitutianal  condition  or  from  a  local  cause. 
When  constiiuiionalj  it  is  usually  the  consequence  of  scurvy.  In  these  cases  it 
will  necessarily  be  associated  with  other,  and  probably  marked,  evidences  of 
the  disease.  A  form  of  hematuria,  depending  on  the  presence  of  a  parasite- 
the  Bilharzia  hamatolm — is  prevalent  in  Africa,  and  has  been  ably  investigated 
by  Leuckart,  John  Harley,  Gobbold,  and  others. 

When  arising  from  local  causes,  haematuria  is  a  symptom  of  disease  existing 
in  some  part  of  the  urinary  apparatus,  and  it  often  assumes  great  importance 
from  the  loss  of  blood  induced. 

Sources. — Hsematuria  may  arise  from,  1,  the  Kidneys  ;  2,  the  Bladder ;  3, 
the  Prostate  ;  or  4,  the  Urethra  ;  and  frgm  each  source  several  distinct  causes 
will  produce  it.  The  recognition  of  the  precise  morbid  condition  that  gives 
rise  to  heematuria  is  of  the  first  importance  in  its  treatment. 

1.  KflsmorrhAge  from  the  Kidneys. — ^When  occurring  from  the  kidneyR, 
the  bleeding  may  be  the  result  of  congestion,  acute  inflammation,  or  malignant 
disease  of  those  organs,  of  acute,  tubercular,  or  calculous  pyelitis,  or  of  passagv 
of  a  calculus  down  the  ureter.  The  most  certain  evidence  that  the  blood  comes 
from  the  kidney  is  the  presence  of  blood-casts  of  the  renal  tubules.  Tbe  renal 
congestion  may  be  inflammatory  or  passive  ;  in  either  case  the  urine  will  pre* 
sent,  after  the  discharge  of  blood  has  ceased,  evidences  of  chronic  renal  disease 
in  the  form  of  albumen,  pus,  or  casts  of  tubes.  Wlien  the  haemorrhage  arises 
from  renal  calculus,  either  stationary  or  descending,  the  symptoms  of  that 
morbid  condition,  described  at  p.  918,  Vol.  II.,  will  be  well  marked.  Blood 
from  the  kidney  does  not  often  appear  as  clots,  and  is  uniformly  mixed  with 
the  urine.  Blood-casts  of  the  ureter  have  been  seen  in  cases  of  very  profuse 
renal  haemorrhage  from  cancer  or  injury. 

2.  Xasmorrluiige  from  the  Bladder. — If  the  blood  proceed  from  the 
bladder,  it  may  be  the  result  of  congestion  of  the  mucous  membrane,  of  the 
irritation  of  a  calculus,  of  a  papilloma  or  other  villous  tumour,  or  of  the  ulcera- 
tion of  malignant  disease.    When  it  depends  on  vesical  congestion,  there  will 
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be  a  sensation  of  weight  in  the  region  of  the  bladder,  with  frequent  desire  to 
pass  urine  ;  when  on  calculus,  the  special  symptoms  of  the  existence  of  stone 
will  be  present.  When  it  occurs  from  a  villous  tumour  at  the  neck  of  the 
bladder,  the  quantity  of  blood  lost  is  usually  very  great  and  the  hemor- 
rhage persistent.  If  it  arise  from  malignant  disease,  the  discharge  of  pus, 
and  of  the  debris  of  the  ulcerating  tumour,  may  afford  evidence  of  the 
source  of  the  haemorrhage.  Blood  from  the  bladder  usually  is  most 
abundant  towards  the  end  of  micturition,  especially  in  cases  of  tumour.  The 
first  urine  that  passes,  or  that  is  drawn  off  by  a  catheter,  being  pale  and  less 
bloody  than  the  last,  and  at  the  termination  nothing  but  blood  may  flow.  In 
stone  and  cystitis  it  is  more  often  uniformly  mixed  with  the  urine.  Irregular 
masses  of  clot  are  often  passed  when  the  hsemorrhage  has  been  very  abmidant. 

3.  SsBmorrhage  from  the  Prostate. — If  the  prostate  be  the  source  of 
haemorrhage,  the  discharge  may  be  occasioned  by  congestion  of  that  organ,  or 
by  its  ulceration,  simple  or  malignant.  In  these  cases,  exploration  by  the 
rectum  and  urethra  will  indicate  the  true  cause  of  the  bleeding.  The  blood 
usually  finds  its  way  back  into  the  bladder  rather  than  towards  the  penile 
urethra,  and  thus  may  appear  towards  the  end  of  micturition,  or  be  uniformly 
mixed  with  the  urine,  as  in  haemorrhage  from  the  bladder. 

4.  KaBBiorrhage  from  the  Urethra. — The  bleeding  may  arise  from 
simple  congestion  of  the  mucous  membrane,  from  inflammatory  irritation  of 
it,  or  may  follow  rupture  of  the  walls  of  the  canal,  consequent  on  injury  or  on 
the  introduction  of  instruments. 

Blood  from  the  urethra  usually  flows  independently  of  micturition,  as  in 
recent  injuries,  or  passes.with  the  first  few  drops  of  urine.  It  may,  however, 
occasionally  come  with  the  last  drops  expelled.  This  is  by  no  means  imcommon 
in  gonorrhoea,  or  in  cases  of  gleet  dependent  upon  a  granular  condition  of  the 
mucous  membrane  of  the  bulbous  portion  of  the  urethra.  It  seems,  then,  to  be 
due  to  the  contraction  of  the  ejaculator  urinae  squeezing  a  drop  or  two  of  blood 
from  the  inflamed  spot. 

Treatment, — The  treatment  of  haematuria  must  necessarily  have  reference 
to  its  cause.  When  it  depends  on  a  morbid  constitutional  state,  as  scurvy  or 
malarial  poisoning,  the  treatment  of  the  disease,  of  which  the  haematuria  is 
merely  a  symptom  or  an  effect,  must  be  conducted  on  ordinary  medical  prin- 
ciples. If  it  arise  from  inflwnmatory  congestion  of  the  kidneys,  bladder,  or 
prostate,  cupping,  or  the  application  of  leeches  over  the  affected  part,  demul- 
cents, and  saline  drinks,  will  be  most  efficacious  ;  if  from  passive  congestion, 
saline  purgatives,  followed  by  the  use  of  astringents,  will  speedily  induce  a 
cessation  of  the  haemorrhage.  The  astringent  that  exercises  the  most  marked 
influence  in  arresting  haematm-ia,  when  that  condition  is  purely  passive,  is  un- 
doubtedly gallic  acid.  This  may  be  given  in  five  or  ten  grain  doses,  frequently 
repeated,  in  infusion  of  buchu  or  uva  ursi. 

Sometimes  the  bladder  becomes  distended  by  a  large  soft  coagulum,  fiUing 
up  its  interior,  and  causing  it  to  reach  to  the  umbilicus,  formmg  a  roundup 
BoUd  tumour,  like  a  gravid  uterus.   In  such  circumstances,  the  largest  cath^t^^ 
that  can  l>e  introduced  must  be  passed,  and  the  syringe  of  an  aspirator  adaptA^d 
to  it.     By  this  means  the  blood,  even  when  coagalated  into  a  smg  e  larj^^v  ^^^^ 
filling  the  whole  bladder,  may  be  easily  removed,  and  thus  a  compiicatioxv  ^^^^ 
merly  most  troublesome  to  the  Surgeon  and  agonizing  to  the  IT';^^^     over- 
come  without  the  slightest  difficulty.    The  evacuator  used  m  iithotnty  ^^^^^^ 
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answer  the  purpose  equally  well.  If  these  instruments  be  not  at  hand,  the 
fluid  contents  of  the  bladder  must  be  drawn  off  by  a  lai^e  catheter,  and  the 
more  solid  portions  broken  down  and  washed  away  by  the  injection  of  one  of 
the  antiseptic  solutions  recommended  for  cleaning  the  bladder  in  chronic 
cystitis  (p.  1034).  Should  decomposition  occur,  the  bladder  must  be  frequently 
washed  out  with  antiseptic  fluids. 
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DISEASES  OF  THE  PROSTATE. 

The  prostate  is  subject  to  Acute  and  Chronic  Inflammation,  to  Hypertrophy, 
and  occasionally  to  Atrophy,  Malignant  Disease,  Tubercle,  and  the  fonnation 
of  Calculi. 

PROBTATITIB. 

Acute  Tuflaiwination.  of  the  Prostate,  or  Prostatitis,  veiy  rarely 
occurs  as  an  idiopathic  affection.  When  met  with,  it  is  usually  the  result  of 
gonorrhoea,  or  of  the  use  of  stricture-instruments,  more  especially  in  middle- 
aged  men. 

Symptoms. — These  are — deeply -seated  dull  pain,  with  heat  and  weight  in  the 
perimeum,  a  frequent  desire  to  pass  urine,  and  very  great  and  spasmodic  pain 
siccompanying  the  act ;  in  fact,  the  irritability  that  is  set  up  about  the  neck  of 
the  bladder  is  perhaps  the  most  marked  and  distressing  feature  in  the  disease. 
These  symptoms  are,  however,  common  to  various  inflammatory  affections  of 
the  urinary  organs,  and  they  can  be  distinctly  referred  to  the  inflamed  prostate 
only  by  rectal  exploration.  On  introducing  the  flnger  into  the  gut,  the 
prostate  will  be  found  much  enlarged  and  exquisitely  tender  to  the  touch  ;  and 
the  patient  often  suffers  considerably  from  the  pressure  of  the  inflamed  organ 
upon  the  rectum  during  defaBcation. 

Treatment.  —This  should  be  of  an  actively  antiphlogistic  character,  so  as 
to  prevent,  if  possible,  the  formation  of  abscess.  The  perinteam  must  be 
cupped  or  well  leeched  ;  warm  hip-baths  and  poppy  fomentations  assiduously 
employed ;  and  salines  with  antimony  administered.  In  this  way,  the  for- 
mation of  abscess  within  or  around  the  prostate  may,  in  many  cases,  be 
prevented.    Morphia  suppositories  may  be  used  to  relieve  pain. 

Prostatic  Abscess  may  form  either  as  a  consequence  of  acute  inflam- 
mation running  on  to  the  suppurative  stage,  and  in  this  way  it  is  not  very 
unftequently  met  with  as  a  complication  of  gonorrhoea  ;  or  it  may  occur  with 
comparatively  little  antecedent  inflammation— as  sometimes  happens  in  pyaemia, 
(»r  if  the  organ  be  accidentally  bruised  during  lithotrity.  In  these  caaeg, 
abscess  perhaps  as  frequently  forms  in  the  areolar  envelope  as  in  the  organ 
itself.  Idiopathic  suppuration  of  the  prostate,  irrespective  of  any  of  the  above 
i-auses,  is  of  rare  occurrence ;  but  it  may  occur  ig  individuals  of  broken 
health,  the  matter  then  usually  accumulating  in  large  quantity,  and  discharging 

icself  into  the  bladder. 

8ijmptoms.—y(\i^n  inflammation  of  the  prostate  terminates  m  absceaa,  rigota, 
with  strangury,  and  perhaps  retention  of  urine,  occur.    In  many  ca«e%  tV\e 
l«rin«um  becomes  brawny ;  in  others,  tenderness  of  the  gUmd  and  ^.^ 
fluctuation  may  be  felt  through  the  rectum.    When  left  to  itself,  tiwi   hX^,,^^^ 
most  usually  gives  way  into  the  urethra  or  neck  of  the  bladUcr ;  but  i^.  t^^. 
especially  when  occurring  in  the  prostatic  capsule,  o^n  exttmahv    ^^^^  ^j'^ 
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perinaeum,  or  even  into  the  rectum.  In  many  ctises,  the  abscess  presenting  on 
the  urethral  sui*face  of  the  prostate  is  burst  during  the  introduction  of  the 
catheter,  used  for  the  relief  of  retention  of  urine  induced  by  the  pressure  of 
the  tumefaction  ;  the  matter  escaping  along  the  side  of  and  through  tk 
instrument. 

Treatment. — It  not  unfrequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a  prostatic  abscess  is  the  escape 
of  pus  by  the  urethra,  or  mixed  with  the  urine,  so  afi  to  give  this  flnid  a  thick 
milky  appearance.  In  such  circumstances,  the  only  available  treatment  is  that 
which  is  directed  for  the  relief  of  the  strangury  and  local  vesical  irritation  on 
ordinary  medical  principles,  such  as  have  already  been  described.  But  i(  at> 
sometimes  happens,  the  pus  come  forward  into  the  perinsenm,  then  a  mom 
decided  line  of  treatment  is  required.  In  these  cases  a  hard  brawny  mass  will 
be  felt  lying  deeply  on  the  side  of  the  perinseum  ;  and  into  this  a  deep  incision 
should  be  made.  The  Surgeon  must  not  wait  for  fluctuation,  but  most  cat 
deeply  in  the  direction  of  the  matter,  keeping,  however,  as  nearly  as  possible 
in  the  mesial  line,  with  the  back  of  the  knife  towards  the  rectum.  Even  if  no 
pus  escape  at  first,  it  may  do  so  if  the  part  be  well  fomented  for  a  few  horns: 
and  thus  communication  with  the  urethra  or  rectum  may  be  prevented. 
When  the  abscess  points  towards  the  rectum,  and  fluctuation  can  clearly  be 
felt  by  the  finger  in  the  bowel,  it  may  be  opened  in  this  situation.  To  4' 
this,  the  bowels  must  first  be  thoroughly  opened,  and  the  rectum  cleaned  with 
an  enema.  The  patient  is  then  anaesthetized  and  tied  up  in  the  lithotcnny 
lx>sition,  the  pelvis  being  well  raised  on  a  pillow.  A  duck-bill  speculnm  i5 
then  passed,  and  the  fluctuating  spot  explored  with  a  good-sized  aspirator 
n^dle.  If  pus  is  found,  a  scalpel  may  be  pushed  in  ;  the  opening  is  then 
dilated  with  a  pair  of  polypus-forceps  and  a  drainage-tube  inserted.  The  tnl^ 
falls  out  in  a  few  hours,  and  need  not  be  replaced  as  the  cavity  usoaQv 
closes  rapidly  as  soon  as  the  pus  is  let  out.  If  the  incision  be  limited,  and 
kept  as  nearly  aa  possible  in  the  middle  line,  there  is  no  haemorrhage  of  anj 
consequence. 

detention  of  Urine  firom  Prostatitis. — In  prostatitis,  retention  msy 
occur  from  the  swelling  of  the  organ,  from  the  infiltration  of  exudation-matter 
around  it,  or  from  the  formation  of  pus  in  it.  In  these  cases  the  neck  of  tk 
bladder  will  be  carried  to  a  considemble  distance  from  the  surface,  and  nuiy 
very  probably  not  be  reached  by  an  ordinary  catheter,  which  may  be  buried  ui» 
to  the  rings  and  yet  not  enter  the  cavity  of  that  organ.  In  these  circumstana^ 
a  sUver  prostate-catheter  should  be  employed  ;  and  this  must  be  carefnll} 
introduced,  lest,  by  entering  the  cavity  of  an  abscess  which  has  already  bant 
per  urethram,  it  might  be  supposed  to  have  entered  the  bladder  itselt  h 
introducing  the  instrument  in  these  circumstances,  care  should  be  taken  t4< 
keep  its  point  constantlj^in  contact  with  the  upper  surface  of  the  urethra,  and 
to  hook  it  round  the  pubes.  The  upper  surface  of  the  urethra  is  a  sure  ^^ 
to  the  bladder ;  for  any  abscess,  false  passage,  or  irregularity  of  direction  will 
always  first  affect  the  lower  aspect  of  this  canal,  being  surrounded  by  yielding 
structures ;  whilst  the  upper  part,  being  firmly  supported  by  bone  and  hV«- 
ment,  cannot  so  readily  alter  its  direction. 

Chronic  Inflawimation  of  the  Prostate  may  follow  the  acute  affection, 
especially  when  it  is  gonorrhoeal.  The  patient  is  troubled  by  a  sense  of  weight 
and  fulness  in  the  perinseum,  and  there  may  be  an  occasional  glaiiy  diixJian!^ 
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from  the  urethra,  fine  threads  of  mucus  may  often  be  seen  floating  in  the 
urine,  especiaUy  in  that  first  passed,  and  in  the  last  few  drops  expelled  by 
straining  if  these  be  collected  separately.  Frequency  of  micturition  and  some 
pain  during  and  after  the  act  may  be  present.  Examination  by  the  rectum 
shows  that  the  prostate  is  slightly  tender,  hard,  and  enlarged,  sometimes  more 
on  one  side  than  the  other.  A  chronic  abscess  may  slowly  form  without  great 
increase  in  the  intensity  of  the  symptoms.  This  complication,  which  is  for- 
tunately rare,  is  recognized  by  examination  from  the  rectum.  Should  the 
abscess  burst  into  the  urethra,  the  cavity  in  the  indurated  gland-tissue  may  be 
very  slow  in  healing.  I  have  known  a  case  in  which,  after  many  years,  the 
prostate  remained  hard  and  enlarged,  and  on  pressing  firmly  on  it  from  the 
rectum,  pus  could  be  made  to  flow  from  the  urethra.  The  patient  was  obliged 
to  draw  off  his  water  with  a  catheter,  bat  suffered  very  little  in  his  general 
health. 

The  Diagnosis  of  this  condition  from  tubercular  disease  of  the  prostate  is 
often  extremely  difficult.  Its  extremely  chronic  nature,  the  absence  of  any 
disease  of  the  testicles  or  vesiculae  seminales,  the  more  uniform  and  regular 
enlargement  of  the  gland,  and  the  history  of  the  case  will  usually  determine  its 
nature. 

The  Treatment  of  this  consists  in  repeatedly  blistering  the  perinasum. 
Belladonna-suppositories  may  sometimes  relieve  the  uncomfortable  sensations. 
Any  treatment  by  the  urethra,  such  as  injections  of  nitrate  of  silver,  will  only 
aggravate  the  condition.  Tonics,  change  of  air,  and  sea-bathing  are  sometimes 
of  use.  Iodide  of  potassium  may  be  given,  or  the  iodide  of  iron  if  the  patient 
is  ansemic.  Should  an  abscess  form  and  point  towards  the  rectum  or  perinseum, 
it  must  be  opened. 

ProstatorrluBa  has  been  described  by  Gross  as  a  discharge  of  clear  glairy 
mucus  from  the  prostate,  in  consequence  of  irritation  of  that  organ.  The 
disease  is  characterized  by  the  discharge  of  a  few  drops  of  ropy,  viscid  mucus 
firom  the  urethra  after  micturition  or  defaecation.  It  is  of  importance  chiefly 
from  its  liability  to  be  confounded  with  spermatorrhoea,  and  from  tbe  depressing 
effect  consequently  produced  upon  the  patient's  mind. 

The  Diagnosis  of  prostatorrhoca  from  speiinatorrhaia  may  be  effected  by 
inicrosoopical  examination  of  the  characters  of  the  discharge. 

The  Treatment  consists  in  attention  to  the  state  of  the  general  health  ;  the 
administration  of  tonics,  more  especially  of  iron  and  nux  vomica  ;  the  removal 
lA  any  local  source  of  irritation  in  the  urethra,  rectum,  or  anus,  as  stricture, 
piles,  or  fissure ;  and  the  local  application  to  the  i)roBtatic  iK)rtion  of  the 
urethra  of  the  nitrate  of  silver.  The  application  of  a  blister  to  the  perinaeum 
is  beneficial  in  some  cases. 

]>«ep-fl«ated  and  very  Chronio  Abacesa  will  sometimes  slowly  form  in 
the  pelvis,  between  the  bladder  and  rectum,  behind  the  prostate,  giving  rise 
by  its  pressure  to  a  long  train  of  obscure  symptoms,  indicative  of  irritation 
a^x>at  these  organs,  such  as  dysuria,  strangury,  and  occasional  admixture  of  pn,| 
with  the  urine.    On  careful  examination  of  the  perinaeum  and  rectum,  i,,^,^ 
slij^ht  hardness  may  perhaps  be  deeply  felt  in  the  mesial  line,  or  towardu  tn^ 
side    of  it.     This  slowly  increases,  and   perineal   abscess  of  an  iU-<U:fiti«M\ 
c-haracter  develops.      When  this    has   become    sufficiently  evideut,     5^    ^^^ 
inciflion  should  be  made  into  it,  when  pus  in  greater  or  less  aliundarj^j,.    ^.^ 
cHcape.     On  careful  exploration  by  a  probe  of  the  cavity  thus  opeo^i  ^ 
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deep  sinus  will  probably  be  found  leading  into  the  pelvis,  and  to  the  original 
seat  of  the  abscess.  This  requires  to  be  opened  up  bj  a  fi*ee  incision  on  one 
side  or  other  of  the  perinasum,  as  if  for  lateral  lithotomy,  and  a  proper  and 
direct  exit  given  to  the  matter.  The  cavity  must  then  be  allowed  to  granulate 
from  the  bottom. 
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Clironic  Snlargement  of  the  Prostate  may  be  looked  upon  as  a  senil 
disease,  seldom  occurring  before  the  age  of  fifty-five,  but  commonly  me: 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  when  the  haii 
becomes  grey  and  scanty,  when  the  coats  of  the  arteries  begin  to  become 
atheromatous,  and  when  the  arcus  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size  ;  but  unless  the  enlargement  of  the  prostate 
interferes  with  the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to 
be  established.  If  we  look  upon  the  diseased  enlargement  of  the  prostate  as 
such  an  amount  of  hypertrophy  of  this  organ  as  interferes  seriously  ^ith  th< 
discharge  of  the  urine,  we  shall  probably  not  find  it  so  frequent  even  in  ol<l 
men  as  is  generally  supposed.  Guthrie  states  that  it  is  not  commonly  found 
in  the  pensioners  at  Greenwich  Hospital.  Thompson  found  that  an  enlarge- 
ment appreciable  after  death  existed  in  34  per  cent,  of  men  above  the  age  of 
sixty  ;  but  that  such  a  degree  of  enlargement  as  to  give  rise  to  symptoms 
during  life  was  met  with  only  in  15  or  16  per  cent,  of  the  cases  he  examined. 
Though  age  must  be  looked  upon  as  the  primary  cause  of  this  particular 
hypertrophy  of  the  prostate,  there  can  be  little  doubt  that  it  may  be  predis- 
posed to  by  any  continued  source  of  irritation  of  the  urinary  organs,  sach  as 
gonorrhoea,  stricture,  or  hard  living. 

Characters. — Enlargement  of  the  prostate  is  due  to  hypertrophy  of  the 
normal  structures — ^muscular,  fibrous,  and  glandular — of  the  organ.  Host 
commonly  there  is  an  excess  of  development  of  the  muscular  and  fibrous 
structure ;  when,  however,  the  size  of  the  gland  has  been  very  slowly 
and  not  greatly  enlarged,  there  is  nearly  equal  hypertrophy  of  all  the  ti88ue>. 
In  rare  instances,  there  is  excessive  development  of  the  glandular  element ; 
and  in  some  cases  homologous  tumours  are  developed.  The  enlargement 
generally  occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  :«• 
that  of  a  hen's  egg  or  a  small  orange.  In  most  cases,  all  the  lobes  aiv 
enlarged  equally  or  nearly  so,  but  sometimes  there  is  a  disproportionatt 
development  of  one  of  the  lateral  lobes  or  of  the  middle  portion.  More  rarelj. 
the  lateral  lobes  or  the  anterior  commissure  alone  are  enlarged. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  eye  anajv 
pearance  of  rotundity  and  increased  fulness  :  at  a  more  advanced  stc^  there 
may  be  great  irregularity  of  outline.  There  is  usually  no  change  of  eolinir 
externally,  and  the  texture  of  the  gland  is  generally  indurated  ;  though  fiome- 
times,  when  the  glandular  element  is  chiefly  increased,  it  is  found  to  be  \o^^^ 
and  softer  than  natural.  On  making  a  section,  the  cut  surface  bulges  above 
the  level ;  and  the  shades  of  colour  are  more  strongly  marked  than  in  the 
healthy  prostate.  Not  uncommoidy,  single  gland-lobules  are  fonn<l  hyper- 
trophied ;  and  in  some  cases,  spheroidal  prominences  are  seen,  which  are 
easily  enucleated,  and  which  are  tumours  formed  in  the  substance  of  the 
gland.    Of  these  we  shall  pix^ently  speak.    In  some  instances,  an  abuidAoa* 
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of  fluid  esoapes  from  the  cut  surface  and  from  the  openings  of  the  prostatic 
ducts ;  while  in  other  cases  this  is  entirely  wanting.  Small  cavities,  dila- 
tations of  the  gland-follicles,  are  occasionally  found ;  sometimes  empty, 
sometimes  containing  a  yellow  fluid  resembling  pus  in  appearance,  but 
consisting  of  the  prostatic  secretion  in  a  thickened  state.  The  prostate 
may  attain  a  very  large  size.  The  largest  that  I  have  seen  is  certainly 
one  in  the  Norwich  Hospital  Museum,  taken  from  a  man  of  eighty ;  it  weighs 
more  than  20  ounces. 

Simpto  Firostatic  Tumours. — The  nature  of  simple  tumours  of  the 
prostate  has  been  carefully  studied  by  Sir  Henry  Thompson ;   to  whose 
elaborate  work  on  the  diseases  of  this  organ  the  student  is  referred  for  further 
information.    According  to  Thompson,  tumours  of  non-malignant  character 
are  met  with  in  most  cases  of  hypertrophied  prostate,  and  also  occasionally 
when  there  is  no  enlargement  of  the  organ.    He  divides  them  into  two  classes. 
'^  1.  Tumoure  which  are  generally  imbedded  in  the  substances  of  the  pro- 
state, but  the  structures  of  which  are  isolated  from  those  which  surrounded  it. 
''  2.  Outgrowths  which  are  continuous  in  structure  with  the  parts  of  the 
prostate  whence  they  spring,  but  which  manifest  a  tendency  to  become  par- 
tially isolated,  by  assuming  a  more  or  less  polypoid  form,  and  maintaining 
attachment  to  the  parent  organ  through  the  medium  of  a  pedicle  only." 

1.  The  isolated  tumours  in  the  substance  of  the  prostate  have  been  recognized 
by  Sir  £,  Home,  Cruveilhier,  Rokitansky,  Paget,  and  other  pathologists. 
They  may  occupy  any  portion  of  the  organ  ;  but  are,  perhaps,  more  numerous 
in  the  lateral  lobes  than  elsewhere.  They  are  easily  enucleated,  having  but  a 
loose  connection  with  the  substance  of  the  gland.  In  diameter  they  vary  from 
y^(jth  to  |ths  of  an  inch.  They  are  firmer  and  mostly  paler  in  colour  than  the 
proper  prostatic  tissue,  and  are  less  vascular. 

**•  The  basis  of  the  tumours  appears  to  be  the  fibrous  basis  or  stroma  of  the 
prostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres,  and  con- 
nective with  a  little  elastic  tissue,  closely  interwoven.  Interspersed  with  this, 
there  are  present  in  most  cases  small  cavities  containing  flattened  polygonal  or 
spheroidal  epithelium,  like  that  seen  in  a  pouch  at  the  extremity  of  a  prostatic 
f:^Iand-dnct,  and  sometimes,  also,  some  prismatic  epithelium.  These  cavities  are 
Hometunes  solitary,  sometimes  slightly  branched,  and  sometimes  of  an  elongated 
or  tabular  form.  In  a  few  instances  there  is  very  little,  or,  perhaps  no  such 
trlandnlar  tfissne  to  be  found  ;  generally,  however,  a  careful  search  will  discover 
it.  In  some  of  the  outlying  tumours  the  glandular  structure  is  more  perfectly 
developed — in  some  it  is  quite  so — and  a  duct  is  furnished  which  evidently 
carries  secretion  to  the  appointed  destination.'* 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth  is  the 
middle  or  urethral  portion,  which  may  become  greatly  enlarged  in  size,  with 
or  without  hypertrophy  of  the  lateral  lobes.  The  growth  assumes  a  pyriform 
shape,  and  is  more  or  less  pedunculated.  It  is  continuous  in  structure  with 
the  prostatic  tissues,  and  has  its  own  duct,  which  opens  into  the  urethra 
through  the  pedicle.  Prostatic  concretions  are  commonly  found  in  these  <nit- 
^owths  ;  never  in  the  isolated  tumours. 

Though  most  common  in  the  middle  portion  of  the  prostate,  outfrowths 
may  occur  from  the  posterior  part  of  one  of  the  lateral  lobes,  or  frcMi  that 
Ijortion  of  the  gland  which  lies  above  or  in  front  of  the  inn^r  oriAoe  i/f  the 
urethra. 

VOL,  II,  >  T 
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lu  rare  iDBtanccs,  the  venimontaQuin  alone  appearg  to  be  affected,  fonning 
a  thickened  polypoid  projection,  which  projects  ia  a  valMilar  manner,  tad 
interferes  materially  with  the  flow  of  urine. 

Thompson  points  out  that,  as  has  been  suggested  by  Yelpeau,  remarkable 
analogies  exist  between  these  prostatic  outgrowths  and  the  fibroid  tomoura 
of  the  nteras.  This  view  is  in  accordance  with  the  teaching  of  Leucksrt, 
Simpson,  and  others,  that  the  prostatic  utricle  in  the  male  is  the  analogae  of 
the  utems  in  the  female. 

Kwiluuiioal  EAets  of  Bnlftrged  Fnwtet*  o&  th*  Uriiuuiy  Or^aa.— 
Enlargements  of  the  prostate  are  productive  of  inconyenience  with  regard  v> 
the  flow  of  urine,  givinjf  rise  either  to  retention  or  to  incontinence,  or  to  a  kind 
of  mixtm^  of  both  conditions.  When  the  lateral  lobes  are  enlarged,  there  11 1 
diminution  of  the  lateral  or  transverse  diameter  of  the  canal,  at  Uie  same  time 
that  the  antero-post«nor  diamet«r  is  increased,  so  that  the  oaual  become*  ■ 
chink-like  passage.  The  urethra  also  becomes  (greatly  elongated  and  tortuoui 
and  is  diverted  irom  the  natural  direction — this  varying  with  the  fbim  of 
enlargement.  When  the  median  portion  is  enlarged,  there  is  a  more  01  lets 
lingular  curvature  of  the  canal  at  the  prostatic  portion.  When,  in  addition. 
there  is  entailment  of  a  lateral  lobe,  the  urethra  is  cuned  also  laterallf  in 
the  direction  of  the  enlarged  lobe.  The  lateral  deviation  may  occur  also  vbeo 
there  is  enlargement  of  the  middle  lobe  ;  but  it  then  affects  both  aJdes. 

The  inner  orifice  of  the  urethra  also  undergoes  changes.    Enlargement  of 

the  posterior  part  of  the  middle  portion  of  the  prostate  gives  it  a  cceaceDtir 

form,  with  the  convexity  directed  npwanb: 

and,  in  enlargement  of  either  lateral  lobe,  tlx- 

convexity  of  the  crescent  lies  towards  the  side 

opposite  the  enlarged  lobe.    Sometimes,  wIkd 

there  are  two  or  more  irregularly  enlarged  kibei, 

the  orifice  is  vety  much  distorted,  dongaud, 

and  tortuous.     Sometimes,  in  cases  of  Tolnitv 

or  pedunculated  projections  from  the  posttfior 

portions,  the  orifice  appears  to  be  overi^iped 

altogether.     This   condition   existed   in  Uk 

case  Irom  which  the  accompanying  drawine 

(Fig.  913)  was  taken  ;   the  third,  or  tnediu 

lobe  forming  a  pedunculated   tumour  whidi 

acted  like  a  Talve — obstructing  the  exit  of  the 

nrine  from  the  bladder,  though  it  did  not  ofler 

'''ft  ?'™  "'^f'!?  .^'IkTV-!*^'^   any  ohetacle  to  the  introduction  of  a  cotheter. 

ptoautr.  The     elongation    and    expansioa    ol    ui« 

prostatic  portion    of  the  urethra  givei  Hae 

to  an  increase  in  its  capacity,  so  that  it  sometimes  holds   two  or  thnc 

ounces  of  urine  ;  and  the  elongation  will  carry  the  neck  of  the  bladder  npwvdi 

and  behind  the  pubes,  to  a  considerable  distance  from  its  normal  position. 

While  the  lateral  enlagcments  canse  the  orethra  to  assume  a  somewhit  wa- 
tuouB  course,  the  middle  lobe,  if  hypertrophied,  may  readily  occasion  retention, 
by  projecting  against  the  entrance  to  this  winding  channel,  and  falling  over  it 
like  a  valve  whenever  the  patient  attempts  to  pass  urine,  as  in  Fig.  91^  '" 
this  oondition  no  urine  is  passed  until  by  aocumulatioa  within  the  bladder  the 
neck  haa  become  so  stretched  that  the  valve-like  obstruction  no  longer  dcss 
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the  orifice.  Then  a  nmall  quantity  of  anno  ie  expelled  ;  the  neck  of  the  bladder 
coIUpacs,  and  before  the  cavity  is  completely  emptied,  the  orifice  is  blocked 
bj  the  projectiQf^  middle  lobe,  and  the  6ow  ceases.  Thus  a  certain  amooat 
«)f  urine  is  alnayn  retained,  irhich  is 
commonly  termed  the  "  residual  nrine," 
and  none  escapes  till  the  bladder  is  in  a 
state  of  considerable  tension.  As  the 
middle  lobe  increases  in  size,  a  greater 
degree  of  stretching  is  necessary  before 
mine  can  escape.  Under  this  constant 
tension  the  bladder  slowly  yields  aad 
becomes  dilated,  its  walls  are  thick- 
ened by  fibroid  tissue,  and  it  gradually 
becomes  completely  "  atonic,"  losing  all 
active  power  of  contraction.  At  last 
a  condition  is  reached  in  which  urine 
flows  only  when  the  bladder  is  greatly 
distended,  and  the  escape  of  a  few  drops 
is  infficient  to  render  the  obetmction 
complete,  and  Uins  a  condition  of 
almost  constant  dribbling  of  urine  is 
established.  This  forms  the  most 
typical  variety  of  prostatic  obstruction. 
Less  commonly,  the  obstacle  to  the 
pasngc  of  nrine  is  of  such  a  nature  that 
it  can  be  forced  by  increased  pressure, 
and  we  then  find  the  muscnlar  coat  of 
the  bladder  hypertropliied,  as  in  stric* 
tnre  of  the  urethra.  In  still  more  rare  Bu^'J*B'iiSS\''iini«; 
oases  the  middle  lobo  lies  between  the 
enlorgod  lateral  lobes,  thus  propping  the 

neclc  of  the  bladder  open,  and  then  true  incontinenoe  may  occur  with  oonstant 
dribbling  of  nrine. 

The  effect  on  tho  kidney  will  vary  according  to  circumstances.  If  the 
bladder  is  in  a  constant  state  of  over-distension,  a  similar  increased  tension 
will  occur  in  tiie  ureters,  ss  it  is  evident  that  increased  force  will  be  required 
to  drive  the  urine  through  their  orifices.  We  consequently  find  all  the  signs 
of  increased  tension  already  de«cn})ed  (p.  9{j6)  ;  dilated  ureters  and  pelvis, 
absorption  of  the  pyramids,  chronio  interstitial  nephritis,  Ac.  (Fig.  914). 
Finally,  should  decompositioii  occur  in  the  anno  retained  in  the  bladder, 
it  may  extend  through  the  orifices  of  the  ureter  to  the  kidney ;  aad  in  this 
way  a  large  proportion  of  patients  suflering  from  prostatic  disease  di«  of  aeptio 
supporative  nephritis. 

Moaml  BAeta  of  Snlargad  Proateta. — The  irritation  of  a  congested 
and  enlarged  prostate  will  excite  libidinous  ideas  in  the  aged,  which  may  lead 
to  tbe  perpetration  of  acts  of  indecency — such  as  exposure  of  the  person, 
indecent  assaults  on  children,  or  to  a  general  impairment  of  the  moral  tone. 
But  not  only  does  the  diseased  state  of  this  body  thus  excite  a  depraved 
oondition  of  the  mind ;  the  converse  will  also  happen.  And  if  the  true  history 
tiS  nunj  oaaes  of  prottctic  congestion  and  hiemonbage  were  told,  the  diseases 
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would  be  found  to  begin  in  undue  or  irregular  sexual  or  erotic  excitement,  by 
which  the  genital  organs  have  been  injuriouslj  over-stimulated. 

Symptoms. — ^The  symptoms  of  enlarged  prostate  arise  primarily  from  the 
mechanical  obstacle  offered  to  the  escape  of  the  urine.  The  first  symptoms 
usually  consist  in  the  feeling  of  a  necessity  to  strain  slightly  before  the  uriDe 
will  flow  ;  and  then,  after  the  bladder  has  been  apparently  emptied,  in  the 
involuntary  escape  of  a  small  quantity  of  urine.  The  patient  also  finds  that 
he  is  much  longer  than  usual  in  emptying  the  bladder ;  for,  though  the  streao 
flows  freely  enough  so  soon  as  it  has  once  begun  to  escape,  yet  it  cannot  be 
properly  projected,  the  viscus  having,  to  a  certain  extent,  lost  its  tonicitj. 
It  commonly  happens  that  the  more  he  strains  the  less  readily  will  the  nrioe 
come  away,  whereas  when  he  remains  quiet,  it  will  usually  flow  with  mofe 
freedom.  This  is  especially  the  case  in  pedunculated  enlargements  of  the 
middle  lobe.  About  this  time  frequency  of  micturition  usually  becomes  « 
marked  feature,  especially  at  night.  In  fact,  the  great  majority  of  patienti 
apply  to  the  Surgeon,  not  on  account  of  difficulty  in  passing  water,  bat 
because  they  are  called  upon  to  perform  the  act  of  micturition  too  ftequentlj. 
This  condition  may  gradually  increase  till  it  amounts  to  actual  dribbling. 
The  frequent  discharge  of  a  small  quantity  of  urine  may  lead  the  incautiow 
Surgeon  to  suppose  that  the  patient  is  affected  with  true  incontinence  of  arioe 
or  with  irritability  of  the  bladder.  This  error  may  always  be  guarded  agaioflt 
by  careful  examination  of  the  pubic  region  by  percussion  and  palpation. 
Dulness  will  often  be  found  extending  half-way  to  the  umbilicus,  and  the 
tense  distended  bladder  may  be  readily  felt  above  the  pubes. 

The  symptoms  may  for  a  long  time  remain  limited  to  frequency  of  mictn* 
rition  with  some  difficulty  in  the  act.  The  urine  remains  acid  and  normal  in 
every  respect,  and  the  patient  suffers  but  little,  if  at  all,  in  his  general  health. 
The  condition  is,  however,  always  one  of  considerable  danger.  The  over-di»* 
tended  bladder  is  always  prone  to  slight  attacks  of  cystitis  from  exposure  to 
cold  or  other  causes.  The  urine  then  becomes  cloudy  from  exoess  of  mncoi, 
and  often  acquires  an  offensive  fishy  smell,  while  still  remaining  acid.  The 
mucus  accumulates  in  the  pouch  behind  the  enlarged  prostate,  and  is  with 
difficulty  expelled.  Under  these  conditions  ammoniacal  decomposition  maj 
readily  take  place.  This  may  occur  without  the  passage  of  instruments,  hot 
in  a  considerable  proportion  of  cases  is  not  noticed  before  the  use  of  the 
catheter  has  been  commenced.  Should  it  happen,  the  cystitis  becomes  more 
acute,  and  the  symptoms  of  septic  poisoning — febrile  disturbance,  great  de- 
pression, brown  tongue,  nausea,  delirium,  &c. — may  set  in  and  terminate 
fatally,  irhen  septic  inflammation  of  the  kidneys,  by  extension  np  the  meter, 
will  usually  be  found  to  have  been  the  immediate  cause  of  death. 

Coupleta  Batantioii  of  Urine  fhmi  Znlarged  Prostate  is  a  oommoo 
complication  of  the  disease.  It  may  arise  in  a  patient  who  has  not  been  able 
to  empty  his  bladder  for  some  time,  and  is  little  more  than  an  aggravatiwi  of 
his  usufd  condition,  or  it  may  occur  in  an  old  man  whose  prostate  is  waSif' 
ably  enlarged,  but  who,  under  ordinary  circumstances,  gets  rid  of  hia  unJ* 
without  dUSculty.  In  the  latter  case  it  is  due  to  congestion  and  swelling  o| 
the  diseased  gland,  usually  induced  by  exposure  to  cold,  or  alcoholic  or  veii»*' 
excesses.  It  is  especially  apt  to  occur  after  drinking  the  soar,  bad  win** 
usually  provided  at  public  dinners. 

Diagnosis.— The  exact  condition  of  the  enlarged  prostate  can  be  asoerttiB^ 
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oaly  by  examination  through  the  rectnm  and  urethra.  By  rectal  exploration 
with  the  finger,  the  degree  of  enlargement  of  the  lateral  lobes  can  best  be 
ascertained  ;  though,  as  in  many  cases  the  end  of  the  finger  cannot  reach  the 
farther  extremity  of  the  gland,  it  will  be  impossible  to  say  to  what  extent  the 
hypertrophy  has  extended.  The  urethral  exploration  must  be  conducted  by 
means  of  a  long  gum-elastic  or  a  silver  prostatic  catheter,  and  will  afibrd 
information  that  rectal  exploration  cannot  give ;  by  it  are  ascertained 
approximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  urethra  as 
to  elongation  and  curve. 

The  diagnosis  of  obstruction  in  consequence  of  enlarged  prostate  has  to  be 
made  from  that  produced  by,  1,  Stricture  of  the  Urethra  ;  2,  Calculus  of  the 
Bladder ;  3,  Vesical  Tumour ;  4,  Chronic  Cystitis  ;  5,  Atony  of  the  Bladder  ; 
C>,  Paralysis  of  the  Bladder. 

1.  In  Stricture  the  stream  of  urine  is  small,  but  the  jet  is  increased  by 
straining,  while  in  enlarged  prostate  the  stream  is  dribbling,  but  not  reduced 
in  volume,  and  straining  only  makes  matters  worse.  Stricture  most  com- 
monly occurs  before  middle  life,  prostatic  disease  always  after.  In  stricture 
the  obstruction  is  within  six  inches  of  the  meatus  ;  in  prostatic  disease  it  is  at 
least  seven  firom  the  orifice.  It  is  not  wise,  however,  to  trust  too  implicitly  to 
measurements  in  inches,  as  the  penis  varies  considerably  in  length.  If  the 
finger  be  passed  into  the  rectum,  it  can  at  once  be  determined  whether  the 
point  of  obstruction  is  in  front  of  the  apex  of  the  prostate. 

2.  Calculus  presents  many  symptoms  in  common  with  enlarged  prostate,  and 
its  more  special  symptoms  nmy  be  absent.  In  stone  the  frequency  of  micturi- 
tion is  greater  by  day,  in  prostatic  disease  it  is  worse  at  night.  The  presence 
of  a  small  quantity  of  florid  blood  in  the  urine  passed  after  exercise  should 
make  the  Surgeon  strongly  suspect  the  presence  of  a  stone ;  but  the  use  of  the 
sound  will  alone  lead  to  an  exact  diagnosis. 

3.  Vesical  Tumour  gives  rise  to  more  pain  and  tenderness  on  the  introduc- 
tion of  instruments  than  prostatic  enlargement ;  and  the  urine  generally  con- 
tains blood  and  mucus,  often  with  sabulous  matter.  Microscopic  examination 
of  the  contents  of  the  urine  may  show  the  presence  of  the  component  tissues 
of  the  tumour.  Tumours,  especially  of  the  malignant  kind,  may  be  felt  through 
the  rectum ;  while  villous  tumours  give  rise  to  the  almost  constant  presence  of 
hlood  in  the  urine. 

4.  In  Chronic  Cysiiiis,  without  complication,  the  absence  of  the  physical 
nifpm  of  enlarged  prostate,  as  ascertained  by  examination  by  the  rectum  and 
nrethin,  will  establish  the  diagnosis. 

5.  Aiony  o/lhs  Bladder  is,  as  before  stated,  very  commonly  associated  with 
enlarged  prostate.  Its  absence  would  be  shown  by  the  urine  flowing  from 
the  catheter  in  a  steady  stream,  not  influenced  by  the  respiratory  movements-, 
indicating  an  active  contraction  of  the  bladder. 

0.  True  Paralysis  of  the  bladder,  accompanied  with  a  similar  afiection  of 
other  parts,  is  recognized  by  its  concomitant  conditions,  and  by  the  absence 
of  physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature 
of  the  flow  of  urine  through  the  catheter. 

TREATifENT.— In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
medical  means  ;  though  the  patient^s  condition  may  be  somewhat  ameh'orateri 
hj  remedies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
improve  the  condition  of  the  urine.    If  it  be  very  acid,  alkalies  with  hcn*^ 
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should  be  given.  If  the  symptoms  of  chronic  cystitis  make  their 
the  various  remedies  recommended  in  the  treatment  of  that  disease  may  be 
given.  If  haemorrhage  occur,  tincture  of  perchloride  of  iron,  infonon  of 
uva  ursiy  or  gallic  acid,  will  be  useful.  Counter-irritation,  the  a}^lication  of 
iodine^  and  other  measures  calculated  to  promote  absorption  of  the  enliii]ged 
gland,  are  not  of  the  slightest  service. 

Various  operative  procedures  have  been  recommended  and  pmctiMd  by 
Mercier  and  others  for  the  removal  of  the  mechanical  obstruction  caused  hj 
the  enlarged  prostate,  but  they  are  both  inefficient  and  dangerous,  and  have 
been  almost  unanimously  condemned. 

In  jGoct,  the  sole  treatment  of  enlarged  prostate  consists  in  the  r^^lar  use  of 
the  catheter,  in  order  to  draw  off  retained  urine  ;  and  when  once  this  trait- 
ment  has  been  commenced,  it  must  be  continued  for  the  remainder  of  life,  the 
patient  being  taught  to  use  the  instrument  for  himself.  It  is  especiaUj 
necessary  to  empty  the  pouch  that  forms  in  the  has  fond  of  the  Madder  behind 
the  prostate  ;  and  which,  being  below  the  level  of  the  urethra,  tends  to  collect 
an  accumulation  of  viscid  mucus  and  fetid  urine  which  the  patient  canaoi 
expel  without  aid,  partly  from  their  gravitating  into  this  pouch,  and  partly 
from  the  muscular  power  of  the  organ  being  impaired.  The  removal  of  these 
matters  is  of  great  importance;  as  they  may,  by  undergoing  putrefaction,  give 
rise  to  septic  infection.  The  bladder  should  be  effectually  emptied  at  IcMt 
twice  every  day.    By  far  the  most  convenient  instrument  in  the  majority  of 


Fig.  915.— Elbowed  Catheter. 

cases  is  the  soft  French  *'  elbowed ''  catheter — the  *'  catheter  u  coude,*'  of  the 
size  and  shape  here  represented  (Fig.  915).  The  stem  is  soft  and  pliable,  but 
the  angle  and  eyed  point  are  made  of  firm  gum-catheter  materiaL  By 
keeping  the  point  well  up  against  the  urethra,  it  will  often  slip  in  very  easily 
and  smoothly  in  cases  of  enlarged  prostate.  These  catheters  are  made  with 
their  points  bent  at  different  angles  or  with  double  elbows,  instead  of  single. 
and  very  often  when  one  will  not  pass,  another  of  a  slightly  different  form 
will  slip  in  readily.  The  size  of  the  instrument  is  of  some  importance.  As 
a  rule,  No.  8  or  9  passes  most  readily.  There  is  nothing  gained  by  uaiog  a 
smaller  instrument,  as  the  passage  through  the  diseased  prostate,  although 
it  obstructs  the  flow  of  urine,  is  always  larger  than  that  through  a  healthy 
gland. 

If  the  coude  catheter  does  not  pass,  a  flexible  india-rubber  catheter  may 
often  be  of  use.  Hutchinson  states ''  that  in  almost  all  cases  of  prostatic 
retention,  a  flexible  India-rubber  catheter  without  a  stylet  can  be  paned  into 
the  bladder.**  Its  use  is  so  perfectly  iminless  and  free  from  danger,  that  it 
may  al^iiys  be  tried  ):)efore  adopting  more  severe  measures.  If  from  any 
cause  it  be  necessarv  to  retain  such  an  instrument,  Hutchinson  uses  a  noisle 
vrith  rings  passed  into  the  orifice  of  the  India-rubber  catheter,  and  fitted  with 
a  **  styletted  plug.**  The  nozzle  is  about  three-quarters  of  an  inch  in  length, 
and  is  fitted  accurately  by  the  plug.    The  stylet  reaches  about  two  inches 
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down  the  catheter  bo  hb  to  BtiSen  it.  With  snch  an  instrnment  tn  use,  the 
patient  need  not  be  confined  to  bed. 

If  neither  of  these  instnunents  will  enter  the  bladder,  a  common  Freaoh 
<;onical  instrument  may  pass ;  but  this  verj  rarely  succeeds  when  the  cond^ 
«athetor  fails. 

A  common  gnm-elastic  catheter  of  AiU  size,  which  may  be  bent  to  any  angle 
in  hot  water  and  filed  by  immersing  it  in  oold,  may  pass  when  other  instru- 
ments  fail.  Hometimes,  if  it  be  bent  to  a  cane  like  that  of  a  lithotrite,  it 
may  slip  over  the  enlarged  middle  lobe.  It  must  be  remembered  that  the 
heat  of  the  orethra  aoon  causes  the  catheter  to  lose  the  form  impressed  upon 
it,  and  consequently,  if  it  does  not  enter  at  once,  prolonged  attempts  to  pass  it 
areoseless. 

Sir  B.  Brodie  recommended  that  a  gnm-elastic  instrument,  long  and  of 
lai^  sisc,  on  a  well-curved  stylet,  so  that  it  might  preserve  its  curve  when 
that  is  withdrawn,  shonld  be  kept  in  readiness  for  these  coses.  A  manoeuvre 
mentioned  by  Sir  B.  Brodie  will  often  be  of  use  in  surmounting  a  large 
middle  lobe  ;  \\z.,  after  passing  the  gum-elastic  catheter  as  far  as  it  will  go. 
to  withdraw  the  stylet  slightly,  so  as  to  tilt  np  the  point  of  the  catheter,  which 
then  passes  over  the  obstacle. 

If  none  of  the  foregoing  means  snccccda,  the  Snrgeon  most  have  recourse  to 


I'ig.  Sid.  -KnUuvnl  MM'llr  Ixit-c  of  ProiUtr.  ■rmtlnR  pt«t|nH  of  the  Citbrkl. 

flilver  instroment^.  If  the  prostate  be  much  enlarged  it  may  be  necessary  in 
order  to  reach  and  empty  the  bladder,  to  use  a  prostatic  catheter.  This  iastrU' 
moot  should  be  made  of  silver,  and  be  of  large  size,  equal  to  about  No.  1:!.  In 
order  to  properly  enter  the  bladder,  which  is  carried  away  from  the  surface  by 
the  elongated  urethra,  the  proeUtic  should  be  about  four  inches  longer  than 
an  ordinary  catheter  ;  and,  hs  the  neck  of  the  viscns  is  usually  pushed  np  high 
behind  the  pubcs  by  tlie  projection  upnrards  of  the  lateral  lobes,  the  curve  of 
the  instrument  shonld  be  greater  and  longer  than  usual.  I  find  the  bcat- 
shiqied  prostatic  catheter  to  be  one,  the  curve  of  which  is  exactly  the  third  of 


io64  DISEASES   OF  THE   PROSTATE. 

the  cmmmference  of  a  pircle  five-and-a-half  inches  in  diameten  The  eye^t 
should  be  large  and  rounded ;  and  I  have  found  it  of  use  to  have  the  lower 
end  of  the  stylet  provided  with  a  piston-plate,  so  that,  by  withdrawing  this, 
the  mucus  may  be  sucked  in  through  the  eyes  of  the  instrument.  In  intro- 
ducing the  catheter,  care  must  be  taken  when  the  point  enters  the  prostatic 
portion  of  the  urethra,  to  depress  the  handle  well  between  the  thighs,  while 
the  instrument  is  drawn  slightly  towards  the  pubes,  lest  the  end  hitch  against 
the  enlarged  middle  lobe  (Fig.  916).  If  it  be  simply  depressed,  without  at 
the  same  time  being  held  back  a  little,  it  will  probably  tunnel  the  obstruction. 
In  some  cases  the  ordinary  catheter  passed  in  the  same  way  will  enter  more 
aasily  than  the  prostatic*  It  is  sometimes  possible  to  lift  the  catheter  orer 
the  obstruction  by  pressing  on  it  with  the  finger  on  the  rectum.  In  fact,  no 
one  curve  or  one  kind  of  instrument  will  answer  in  all  cases.  If  it  is  neces- 
sary to  use  a  rigid  instrument,  I  certainly  think  a  silver  instrument  is  safer 
and  more  easily  managed  than  the  gnm-elastic.  It  might  be  supposed  that  a 
less  chance  of  mischief  would  result  from  the  gum-elastic  than  firom  the 
metallic  catheter,  as  being  the  softer  and  more  yielding  instrument ;  but  this 
is  erroneous,  if  the  stylet  be  allowed  to  remain  in,  as  it  is  then  as  rigid  at  the 
point,  as  hard,  and  as  likely  to  penetrate  soft  structures  as  a  silver  one  wonld 
be.  The  patient  himself  should  use  a  soft  instrument,  if  possible,  bnt  it  occa- 
sionally happens,  as  occurred  in  a  case  under  my  care,  that  no  soft  catheter  of 
any  shape  could  be  made  to  pass  ;  in  such  cases  the  patient  can  easily  be  taught 
to  use  a  metal  instrument. 

Treatment  of  Complete  Betention  firem  Proetatio  SnlArgemeBt.— 
In  these  cases  the  patient  must  be  relieved  by  an  instrument  as  soon  a^ 
possible,  as  elderly  people  are  liable  to  suffer  severely  if  there  is  any  delay, 
fever  soon  setting  in,  which  may  be  fatal. 

It  cannot  be  too  forcibly  insisted  on  that  in  these  cases  there  is  no  actnal 
narrowing  of  the  canal.  The  enlarged  prostate  is  no  doubt  swollen,  bnt  then* 
is  always  sufficient  space  left  for  the  passage  of  the  largest  catheter,  if  only  the 
proper  way  can  be  found.  Nothing  is  gained  by  using  small  instmments : 
anything  below  No.  8  or  9  (English)  is  liable  to  wound  the  swollen  mucous 
membrane,  and  cause  troublesome  hemorrhage.  In  complete  retention  the 
various  modes  of  overcoming  the  obstacle  in  the  prostate,  which  have  jnd 
been  described,  must  first  be  attempted,  beginning  with  soft  instroments,  and 
using  silver  only  after  these  have  fisdled.  If  the  retention  is  .thus  relieved,  it 
becomes  a  question  whether  the  catheter  should  be  left  in  the  bladder  or 
withdrawn  aft;er  the  viscus  is  emptied.  As  a  general  rule,  it  is  certainly  £ir 
better  not  to  leave  the  catheter  in,  for  the  reasons  given  at  page  104H.  The 
instrument  should  be  introduced  twice  in  the  twentv-four  hours ;  and  care 
should  be  taken,  if  possible,  to  empty  the  pouch  l)ehind  the  prostate  h} 
depressing  its  point  Should  the  mucus  be  very  viscid  and  offensive,  tli** 
bladder  may  be  washed  out.  After  the  bladder  has  been  emptied  for  the  fin»: 
time,  it  will  be  found  to  refill  in  the  course  of  a  very  few  hours,  nsaally  in  9\\ 
or  eight,  the  secretion  of  the  kidneys  appearing  to  be  set  free  on  the  ronovj) 
of  the  pressure. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catheter,  it 
may  be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  three  days ;  and 
then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these  cirDQm8tana«  it 
presents  a  great  advantage  over  the  silver  catheter,  becoming  soft,  accommo- 
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dating  itself  to  tbe  shape  of  the  pRrts,  and  not  being  so  liable  to  irritate  the 
mnooiiB  membrane  with  its  point,  which,  dippinj;  down  iuto  tbe  pouch  behind 
the  profltate,  acts  as  a  Hyphen,  emptying  this  part  of  tbe  Uadder  fax  better 
than  a  silver  catheter  conld  do. 

Should  the  Sat^eon/<iti  to]ias»  any  ittMlrumtnt  into  Ihfi  bladdtr,  it  becomea 
an  important  question  what  coniw  is  to  be  pursued.  In  these  cases,  which , 
however,  veiy  rardf  occur,  three  lines  of  practice  may  be  adopted  ;  punelvrr 
ef  l/te  bladder  above  th»  pubes,  puneiure  ihrovgh  Ute  rectum,  or  forcible 
ealheleritm. 

Pnnotnr*  kbor*  tlw  FoImb  can  very  Beldom  be  required.  Since  the 
Univeiaitj  CoU^e  Hospital  was  opened,  only  three  cases  have  presented  them- 
selves in  which  it  was  thought  proper  to  adopt  such  a  procedure  for  retention 
from  enlarged  prostate  ;  and  in  one  of  these  cases,  which  was  under  my  care, 
the  enlargement  of  the  prostate  was  ocunplicated  with  impermeable  stricture, 
which  was,  indeed,  the  main  cause  of  the  retention.  The  operation  consists 
either  in  pushing  the  trochar  at  once  through  tbe  abdominal  wall ;  or  elxe,  aa 
in  tapping  for  ascites,  making  a  small  incision  about  half  an  inch  in  length 
through  the  int^nments,  exactly  in  the  mesial  line,  immediately  above  the 
pubes,  and  then  pushing  a  curved  trochar,  with  its  concavity  downivards  and 
backwards,  into  the  bladder  behind  that  bone,  and  consequently  midenieath 
the  reflection  of  Uie  peritoneum  (Fig.  917).     After  the  bladder  has  been 
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emptied,  tlie  cannula  or  an  elastic  gum  tube  most  be  left  in  for  the  encaiK' 
of  the  urine,  whilst  the  continuity  of  tbe  natural  passage  is  being  restored. 
When  the  bladder  is  greatly  distended,  in  consequence  of  retention  from 
enlai^ement  of  the  prostate  or  any  other  cause,  the  peritoneal  reflection  in 
carried  op  with  it,  and  a  considerable  portion  of  the  anterior  wall  of  the  organ 
uncoverad  by  peritoneum  is  left  above  the  pubes.  In  a  case  of  unrelieved  re- 
tention from  stricture,  in  which  the  patient  died  suddenly  during  the  adminis- 


io66  DISEASES    OF   THE   PROSTATE. 

tration  of  chloFoform,  and  which  I  had  an  opportunity  of  dissectimir,  I  found 
that  the  gununit  of  the  bladder  reached  to  five  inches  above  the  gymfAjiiB 
pnbiSy  and  was  only  two  inches  below  the  umbilicus  ;  that  the  line  of  reflection 
of  the  peritoneum  was  d|  inches  above  the  bone ;  and  that  the  space  uncovered 
by  serous  membrane  was  2^  inches  wide.  The  bladder  contained  nearly  fortj 
ounces  of  urine,  the  retention  having  lasted  forty-eight  hours. 

Brander  of  Jersey  and  others  have  modified  this  operation  by  puncturing 
through  the  symphysis  pubis,  by  means  of  a  trochar  and  cannula.  There  if^ 
not,  however,  sufiicient  evidence  to  enable  us  to  decide  as  to  the  merits  of  this 
procedure. 

Pnnotnrtt  througk  the  B^etniu  is  not  generally  a  safe  procedure  io 
retention  firom  enlarged  prostate,  in  consequence  of  this  structure  encroadiin^ 
on  that  part  of  the  inferior  fundus  of  the  bladder  which  is  uncovered  by  peri- 
toneum. When,  however,  the  retention  arises  from  enlargement  of  the  nrethnl 
portion  rather  than  of  the  lateral  lobes,  this  operation  may  be  safely  done ; 
and,  indeed,  I  have  known  it  put  in  practice  with  advantage  in  such  catf» 
(Fig.  917). 

A  procedure  that  was  formerly  recommended  by  Brodie,  Listen,  and  most 
Surgeons  of  authority  in  these  matters,  was  Foroiblia  Cat]iflteriaai«  or 
Tunnelling  the  Prostate.  As  the  retention  is  generally  owing  to  an  «h 
largement  of  the  urethral  portion  of  the  prostate,  relief  was  afforded  by  pushing 
the  point  of  a  silver  catheter  through  this  obstacle  into  the  bladder.  A  false 
passage  was  thus  purposely  formed,  in  which  the  instrument  was  left  for  about 
forty-eight  hours,  when  it  would  usually  enter  it  again  with  sufficient  readi* 
ness  on  being  re-introduced.  This  practice  has,  however,  been  very  generallj 
rendered  unnecessary  by  the  use  of  improved  instruments,  aided  by  ansBsthetics ; 
and  '^  tunnelling  the  prostate  **  may  be  looked  upon  as  belonging  to  a  past  a^ 
of  Urinary  Surgery,  ruder  than  the  present. 

When  the  bladder  has  been  relieved,  the  |)aticnt  must  be  freely  purged* 
Belladonna  suppositories  are  often  of  use,  but  if  there  be  much  pain,  opium  or 
morphia  will  be  preferable.  In  a  few  days  the  congestion  of  the  prostate  patter 
off,  and  the  patient  may  be  again  able  to  pass  water  unaided.  In  many  cases, 
however,  the  bladder  of  an  old  man  which  has,  perhaps,  not  been  completelr 
emptied  for  some  time,  becomes  permanently  atonic  after  a  single  attack  of 
retention,  and  he  is  never  able  again  to  dispense  with  the  catheter. 

OTHSXl    BiaXABXS    OF    THK    FR08TATX. 

Atrophy  of  tlie  Frostate  sometimes  occurs.  It  may  be  the  resnlt  of 
exhausting  disease,  especially  phthisis,  of  old  age,  of  mechanical  pressure  from 
tumours  or  calculi,  or  of  local  disease  of  the  gland  itself.  Congenital  deBciency 
of  the  prostate  may  also  occur. 

Cancer  of  the  Froetate. — ^The  prostate  is  very  rarely  attacked  by  cancer, 
but  rare  as  the  disease  is,  I  have  seen  at  least  three  instances  of  it,  and  cio 
therefore  scarcely  agree  with  the  estimate  of  Tanchou,  given  by  Walshe,  that 
it  only  occurred  five  times  in  upwards  of  eight  thousand  fatal  cases  of  cancer. 
The  form  met  with  is  most  commonly  scirrhus ;  one  case  of  colloid  htf 
been  recorded  by  Stanley  Boyd.  I  have  seen  true  scirrhus  in  a  man  about  7i* 
years  old.  He  died  with  secondary  tumours  in  the  lymphatic  glands,  and  iritk 
a  liver  studded  with  cancerous  nodules. 
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The  Symptoms  are  obscure  pain  and  irritability  about  the  neck  of  the 
bladder,  with  the  occasional  passage  of  blood.  Digital  examination  by  the 
rectum  wiU  probably  detect  a  hard,  ill-defined  mass,  occupying  the  situation 
of  the  prostate,  nodular  on  the  surface,  and  often  peculiarly  fixed.  It  is 
slightly  tender  on  pressure.  The  rapid  increase  in  size,  with  obstruction  to 
the  passage  of  urine,  and  fretfuent  hsematuria  and  increasing  pain,  will  reveal 
the  true  nature  of  the  disease. 

The  only  Treatment  that  can  lie  adopted  is  that  calculated  to  relieve  the 
bladder  from  the  mechanical  obstacle  to  the  escape  of  urine,  and  to  palliate 
suffering  by  ordinary  means. 

Taberola  of  the  Pxostote  is  not  uncommonly  met  with.  It  usually  formR 
41  part  of  extensive  tubercular  disease  of  the  genito-urinary  tract.  In  fact  it  is 
rare  to  find  it  sufficiently  advanced  for  a  diagnosis  to  be  made  without  one  or 
both  epididymes  being  similarly  affected,  and  it  is  often  very  difficult  to  tell 
where  the  disease  originally  commenced.  The  vesicular  seminalcs  are  usually 
implicated,  and  the  tubercular  infiltration  frequently  extends  to  the  floor  of  the 
bladder.  Not  uncommonly  it  is  associated  with  tubercle  of  the  kidney.  The 
j>ast  mortem  appearances  are  those  of  tubercle  elsewhere.  Softening  yellow 
masses  are  found  usually  near  the  urethral  surface.  After  a  time  the  mucous 
membrane  gives  way,  and  a  ragged  cavity  ^nth  yellow  walls  is  left  in  the  floor 
of  the  prostatic  urethra.  Sometimes  the  tubercular  abscess  may  open  into  the 
rectum,  and  thus  a  fistula  mav  be  left  between  the  urethra  and  the  bowel. 
More  rarely  it  causes  an  abscess  pointing  forwards  in  the  perinseum.  Tubercle 
in  the  lungs  is  usually  present  at  death.  The  Symptoma  vary  very  much, 
according  to  the  situation  of  the  ulceration.  If  it  is  limited  to  the  prostate, 
it  may  cause  surprisingly  little  disturbance.  In  a  case  which  occurred  in 
University  College  Hospital,  the  patient  died  of  tubercular  meningitis,  some 
months  after  castration  for  tul«rcular  testicle.  At  the  j)08t  mortem  examina- 
tion two  cavities  were  fomid  in  the  prostate  large  enough  to  admit  the  top  of 
the  thumb,  but  the  patient  had  made  no  complaint  of  any  urinary  trouble. 
If  the  ulceration  extend  towards  the  bladder,  there  may  be  extreme  symptoms 
of  irritable  bladder.  Digital  examination  by  the  rectum  shows  the  prostate 
to  be  hard,  nodular,  and  irregularly  enlai^ged.  Sometimes  a  softening  patch 
may  \k  detected  in  it.  The  vesicnlie  seminalcs,  if  they  can  be  reached,  are 
usually  found  to  be  enlarged.  There  may  be  a  purulent  discharge  from  the 
urethra,  and  pus  in  the  urine.  The  detection  of  the  tubercle  bacillus  would 
<letermine  the  nature  of  the  case.  The  Treatment  is  merely  palliative.  The 
disease  is  too  widely  disseminated  when  first  nx^ognized  to  make  it  possible  to 
<lo  anything  by  exposing  the  gland  and  scraping  it. 

C^yita  or  CaTities  are  sometimes  found  in  the  prostate ;  they  may  be 
<lilatation8  of  gland-follicles,  abscesses,  or  cavities  containing  concretions  or 
<*alculi. 

Tsostetie  Oalovli  have  been  already  described  in  the  Chapter  on  Urinary 
^alcnlns  (Vol.  II.,  p.  'd^U  u 
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CHAPTER    LXXII. 


DISEASES  OF  THE  URETHEA* 


TTXUBTHRITIB. 

Simpto  Inflammatioii  of  the  Urethra  is  especially  apt  to  occur  iii 
stromous,  rheumatic,  or  gouty  IndiTidualfly  from  slight  sources  of  irritation, 
either  direct  or  sympathetic,  that  would  not  excite  it  in  more  healthy  constitQ- 
tions.  In  strumous  children,  it  may  arise  from  worms  in  the  intestines,  or 
from  gastric  irritation  ;  and  in  gouty  or  rheumatic  subjects,  it  appears  often  t(» 
occur  in  connection  with  an  acid  state  of  the  urine.  Excessive  beer  drinking 
may  cause  a  slight  discharge  from  the  urethra — the  '^bi^rtripper'"  of  the 
German  students.  In  other  cases,  the  irritation  of  a  stricture,  the  ym^ 
of  instruments,  or  ordinary  sexual  intercourse,  may  occasion  the  disease, 
without  there  being  anything  of  a  specific  character  about  it.  Contact 
with  women  who  are  out  of  health,  pregnant,  or  suffering  from  lenoorrhout 
may  and  often  does  give  rise  to  local  irritation  of  this  kind.  UrethritiB* 
especially  when  arising  from  sexual  intercourse,  is  frequently  mistaken  for 
gonorrhoea.  From  this  it  may,  as  a  rule,  be  distinguished  by  the  less  intense 
degree  of  inflanmiation,  and  by  the  absence  of  the  secondary  oonsequencei^ 
that  frequently  follow  true  gonorrhoea;  yet,  in  many  instances,  the  dia^rDO^i*^ 
is  extremely  difficult,  especially  from  the  subacute  forms  of  gonorrhcea  that 
are  common  in  London. 

Symptoms. — Urethritis  is  characterized  by  heat,  pricking,  and  tension  about 
the  urethra  for  a  day  or  two,  followed  by  muco-pnrulent  dischaige,  often 
rather  profuse,  and  accompanied  by  some  ardor  nrinie.  The  symptoms 
altogether  are  not  severe,  and  the  disease  usually  subsides  at  the  end  of  » 
week  or  ten  days ;  but  sometimes  it  becomes  chronic,  especially  if  conjoined 
with  stricture,  and  then  constitutes  an  extremely  troublesome  affection,  more 
particularly  in  gouty  indi\iduals. 

Treatment. — The  treatment  of  urethritis  is  mildly  antiphlogistic  The 
bowels  should  be  kept  open,  and  salines  freely  administered ;  in  cases  in 
which  there  is  reason  to  believe  that  the  affection  is  of  gouty  origin,  small 
doses  of  Golchicum,  in  combination  with  alkalies,  wiU  be  found  of  eqieciai 
service  in  cutting  the  disease  short.  The  use  of  emollient  or  slightly  as- 
tringent injections,  such  as  opiate  lotions,  or  a  veiy  weak  solution  of  aoetau- 
of  lead,  with  belladonna,  will  be  fomid  serviceable  as  the  disease  i&  on  the 
decline,  but  not  until  then ;  and  when  the  affection  has  reached  a  chronic 
stage,  small  doses  of  copaiba  may  be  advantageously  administered.  Tlit" 
diet  in  all  cases  should  be  of  the  blandest  character,  stimulants  of  all  kindfr 
being  interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  nnf^uentiy  ^^' 
rise  to  temporary  retention  of  urine.    This  may,  however  most  commonly 
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be  readUy  relieved  by  antiphlogistic  treatment,  capping  or  leeches  to  the 
perinseom,  the  warm  hip-bath,  and  salines,  with,  perhaps,  opiate  suppositories, 
and  plenty  of  demulcent  drinks.  The  catheter  should  not  be  used  in  these 
cases,  if  it  be  possible  to  give  relief  without  it. 

OONORBHCBA. 

OoaorrlioM  is  a  specific  disease,  accompanied  by  inflammation  and  an  abun- 
^nt  muoo-purolent  discharge  ;  affecting  the  urethra  most  commonly,  but  also 
the  other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
glans  in  the  male,  and  of  the  TuWa  and  vagina  in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male  ;  and  the  disease 
may  be  looked  on  as  an  infectious  urethritis.  Its  seat  of  greatest  intensity  is 
usually  the  fossa  navicularis ;  but  it  may  extend  over  a  much  greater  surface, 
affecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous  lining  of 
the  bladder.  In  the  female  it  commonly  spreads  over  the  extensive  mucous 
surface  of  the  external  organs  of  generation,  and  sometimes  invades  the  uterus 
and  Fallopian  tubes. 

Cause. — Gonorrhoea  has  its  origin  in  the  female,  and  is  possibly  developed 
de  novo  in  pi^stitutes,  that  is,  without  infection  from  the  male.  It  is  a  highly 
infective  inflammation  of  the  mucous  membrane  of  the  vagina  generated  by 
the  decomposition  of  retained  semen  and  of  foul  discharges,  the  result  of 
repeated  acts  of  indiscriminate  intercourse  without  proper  attention  to  cleanli- 
ness. It  is  impossible  to  say  where  urethritis  or  vaginitis  ends,  and  infective 
gonorrhoea  begins.  In  the  male,  gonorrhoea  arises  in  all  cases  from  the  appli- 
cation of  a  peculiar  animal  .poison,  generated  in  the  female  by  impure  or  indis- 
<;riminate  sexual  intercourse,  to  the  parts  which  it  attacks,  and  must  not  be 
confounded  with  the  various  non-specific  inflammatory  diseases  that  may  affect 
the  parts  commonly  the  seat  of  gonorrhoea,  and  which  are  all  characterized  by 
muoo-purulent  discharges. 

The  poison  of  gonorrhoea  differs  entirely  from  those  of  the  venereal  diseases 
^lescribed  in  Chapter  XXXTI.,  as  has  been  fully  proved  by  the  unerring  test 
of  inoculation ;  these  diseases  not  being  capable  of  reproducing  one  another 
in  any  circumstances.  The  actual  nature  of  the  virus  has  not  been  certainly 
ascertained.  The  pus  from  gonorrhoea  always  contains  micrococci,  and  it  has 
been  maintained  by  Neisser,  Bokai,  Bockhart,  and  others,  that  this  organism 
is  the  actual  virus.  Bokai  inoculated  six  students  with  the  organism,  which 
had  been  cultivated  in  suitable  fluids,  and  in  three  gonorrhoea  followed.  Bock- 
hart also  successfully  inoculated  the  organism  in  the  urethra  of  a  man  after  it 
had  been  cultivated  to  four  generations  in  prepared  gelatine.  It  seems 
probable,  therefore,  that  the  ♦*  gonococcus,"  as  it  has  been  termed,  is  cither 
the  actual  virus  or  in  some  way  connected  with  its  development. 

The  suppurative  inflammation  which  is  characteristic  of  gonorrhoea  has 
these  peculiarities :  1.  It  has  a  distinct  and  lengthened  period  of  incu- 
hation  ;  2.  It  rapidly  propagates  itself  along  the  mucous  tracts  that  it  affects ; 
;^.  It  is  contagious  in  the  highest  degree  not  only  when  the  pus  is  applied 
to,  and,  as  it  were,  rubbed  into  the  mucous  surfaces  of  the  generative  organs 
during  coitus,  but  when  it  simply  touches  other  mucous  surfaces ;  and  4.  It 
is  sometimes  attended  by  remote  constitutional  phenomena  partaking  of  % 
pysemic  character. 
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Gharacteb. — OonoTrhoea  is  nsnally  looked  upon  as  a  purely  local  affection 
of  the  genital  organs.  Some  Surgeons,  however,  amongst  whom  may  be  espe- 
cially mentioned  Travers,  seem  to  consider  it  as  occasionally  assuming  a  con- 
stitutional character ;  in  this  opinion  I  entirely  agree.  Alttiough  gonorrhoea 
in  the  early  stages  is  doubtless  a  strictly  local  affection,  yet  it  is  occasionailj 
followed  by  a  particular  train  of  very  characteristic  phenomena,  that  cnn 
scarcely  be  looked  upon  in  any  other  light  than  as  the  result  of  constitutional 
infection  ;  the  more  so,  as  some  individuals  never  have  gonorrhoea  without  the 
disease  being  followed  by  these  sequences,  whilst  others  are  altogether  exempt 
from  them.  The  parts  that  are  secondarily  affected  are  chiefly  the  fibron» 
tissues,  the  mucous  and  the  cutaneous  surfaces.  The  affiections  of  the  fibf out 
088X168  give  rise  to  so-called  rheumatism  and  to  peculiar  forms  of  inflamma- 
tion of  the  testicle  and  of  the  sclerotic.  The  affection  of  the  mtieaus  mm- 
branes  displays  itself  in  specific  inflammation  of  the  eyes.  The  occurrence  of 
these  various  affections,  assuming  as  they  do  a  specific  type  so  distinctlj 
marked  that  they  can  at  once  be  characterized  as  gonorrhosal,  certainly  tend5 
to  show  that  the  disease  impresses  the  constitution  in  some  peculiar  maimer, 
somewhat  analogous  to  syphilis  or  pyaemia ;  though  in  a  lar  minor  d^r^e* 
and  with  much  less  certainty,  than  these  diseases. 

Symptoms. — The  symptoms  of  gonorrhoea  in  the  male  may  be*  divided  into 
three  stages  : — 1.  The  Incubative  Stage,  or  the  period  of  Trritation  ;  2.  The 
Acute  Inflammatory  Stage  ;  and,  3.  The  Chronic  Stage. 

1.  Znenbativa  Stage. — The  first  stage,  that  of  irritation,  usually  comes  on 
from  three  to  five  days  after  connection,  when  the  patient  begins  to  experiena* 
some  degree  of  heat,  itching,  and  general  irritation  about  the  penis.  The  Iip» 
of  the  urethra  are  somewhat  red  and  swollen ;  its  orifice  gapes ;  and,  on 
squeezing  it,  some  mucus  exudes.  This  stage  usually  continues  for  three  or 
four  days,  but  sometimes  for  six  or  eight,  when  it  terminates  in  the  second 
stage,  which  is  one  of  active  inflammation. 

2.  Aeuta  or  Inflammatory  Stago. — ^The  discharge  now  becomes  abun- 
dant, thick,  and  of  a  greenish-yellow  colour ;  there  is  great  pain  in  makins: 
water,  with  considerable  heat  and  smarting,  and  the  urine,  which  flows  in  a 
diminished  stream,  is  passed  with  increased  frequency.  The  urethra  is  swollen, 
firm,  and  cord-like  to  the  touch  ;  the  whole  penis,  indeed,  looks  generally  ml 
and  turgescent.  As  the  disease  advances,  and  the  bulbous  portion  of  tho 
urethra  becomes  affected,  weight  and  tension  in  the  perinteum  will  be  com- 
plained of.  If  the  prostatic  portion  be  the  seat  of  disease,  there  will  be  heat 
and  weight  about  the  anus.  During  the  whole  of  this  period  there  is  generallj 
a  good  deal  of  constitutional  disturbance,  restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  of  the  complaint  is  the 
occurrence  of  Chordee,  which  consists  in  painful  erections  at  night,  with  a 
twist  in  the  body  of  the  penis,  which  is  usually  curved  down  towards  tho 
scrotum. 

8.  Chronic  Stage. — The  acute  symptoms  usually  continue  for  about  a  fort- 
night, when  the  third  stage,  that  of  subacute  or  chronic  inflammation,  sets  in. 
During  this  period  of  the  affection  the  inflanunatory  symptoms  gradaally  sub- 
side, but  a  thin  muco-purulent  discharge  keeps  up,  with  some  degree  of  heat 
and  irritation  about  the  urethra,  and  occasional  smarting  in  passing  urine. 
Under  proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight 
or  three  weeks ;  but,  if  neglected,  or  in  certain  oonstitutions,  ft  may  ^^  ^^ 
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UUU17  monthSy  or  even  years,  then  degenerating  into  a  QhtU  In  proportion  to 
the  continuance  of  the  aflEection  the  inflammatory  symptoms  subside,  though 
the  specific  and  contagious  character  does  not  disappear,  and  the  affection  may 
continue  so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a 
girl  who  had  been  two  years  in  the  Magdalen  Hospital^  and  who  infected  a 
person  with  whom  she  had  connection  immediately  after  she  left  that  Institu* 
tion.  The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in 
women  than  in  men.  So  long,  however,  as  any  purulent  discharge  continues 
from  the  male  urethra,  though  it  be  but  a  daily  drop,  the  patient  must  be  looked 
upon  as  infectious. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to  one 
another.  Thus  the  disease  is  most  severe  in  young  and  plethoric  persons,  and 
in  first  attacks ;  but  it  is  most  difficult  of  cure  in  strumous  and  phlegmatic 
constitutions,  more  especially  if  there  be  a  gouty  or  rheumatic  tendency  co* 
existing,  and  is  very  troublesome  to  remove  after  repeated  attacks.  I  have 
observed  repeatedly  that  it  is  very  apt  to  degenerate  into  a  gleet  in  people  who 
are  subject  to  chronic  eczema. 

There  is  a  form  of  chronic  gleet  which  continues  very  persistently  after  an 
attack  of  gonorrhceal  epididymitis.  In  these  cases  the  discharge  is  not  so 
much  urethral  as  testicular.  It  appears  to  proceed  from  the  increased  exuda- 
tion from  the  mucous  membrane  of  the  secretory  and  efferent  structures  of 
the  testis,  during  the  process  of  resolution  of  the  inflammation. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes, 
but  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
poison  of  gonorrhoea  can  be  generated  de  novOj  as  it  is  not  improbable  that 
many  individuals  conmiunicate  the  disease,  believing  themselves  to  be  perfectly 
cured,  though  still  suffering  from  slight  gleet. 

GU«t. — The  \j^Tm  gleet  is  applied  to  any  mucous  or  muco-purulent  discharge, 
which  is  very  snull  in  amount  and  persists  for  an  indefinite  time  unaccom- 
panied by  any  other  obvious  symptoms.  This  condition  is  one  which  gives  rise 
to  great  mental  uneasiness  in  many  patients,  and  some  varieties  are,  moreover, 
h'able  to  terminate  in  stricture  if  unrelieved.    The  correct  diagnosis  of  its 
nature  and  source  is,  therefore,  of  extreme  importance.    In  the  first  place,  it 
Is  necessary  to  remember  that  in  young  men  a  somewhat  copious  flow  of  mucus 
'1%  apt  to  accompany  an  erection  of  the  penis.    When,  as  is  frequently  the  case, 
an  erection  occurs  just  before  waking  in  the  morning,  the  mucus  maybe  found 
«r]aeing  the  lips  of  the  urethra  together,  and  may  be  mistaken  by  the  patient 
for  a  gleet.    Again,  true  gonorrhceal  gleet  must  not  be  confounded  with  pro* 
Htatorrhoea  (see  p.  1055).    Desormeaux  has  shown  by  means  of  the  endoscope, 
that  a  true  gonorrhceal  gleet  is  due  to  the  presence  of  chronically  inflamed 
jiatches  of  mucous  membrane  in  the  urethra.    These  patches  are  purplish  or 
«lark  red  in  colour,  whereas  the  normal  urethra  is  a  pale  pink.    Sometimes  the 
Hur&ce  of  the  mucous  membrane  is  covered  with  small  granulations,  like  those 
neen  on  the  conjuctiva  in  granular  lids.    This  condition  Desormeaux  calls 
"  granuUr  urethritis."    The  patches  may  be  multiple,  but  more  often  there  is 
#»iilj  one  situated  in  the  bulbous  portion  of  the  urethra.    The  mfmptams  of 
MUch  a  condition  are  the  foUowing.    A  sUght,  sometimes  aUnost  colourless, 
i^ometimes  yellowish,  discharge  wiU  be  found  glueing  the  Ups  of  the  urethra 
to^eOier  in  the  morning.   This  discharge  is  little  affected  by  diet  or  stimulant*, 
hut  is  usually  greatly  aggravated  by  connection.    If  during  mictuntion  the  firrt; 
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few  drops  of  urine  be  passed  into  a  separate  vessel,  floocali  of  macos  and  pos 
are  seen  floating  in  it.  There  is  no  pain  or  discomfort  in  micturition,  but  the 
stream  may  be  slightly  narrowed,  and  a  few  drops  of  urine  may  be  retained 
in  the  urethra,  and  dribble  away  afterwards,  as  in  a  slight  stricture.  These 
inflamed  patches  may  usually  be  detected  without  difficulty  by  the  use 
of  the  olive-headed  bougie.  As  the  sound  passes  the  inflamed  spot,  the 
patient  will  complain  of  pain,  and  on  withdrawing  it  a  drop  of  blood  may  he 
found  upon  its  bulb,  A  slight  feeling  of  resistance  to  the  instrument  ii 
also  felt. 

In  other  cases  the  gleet  may  be  due  to  a  chr6nic  inflammatory  dischaiige 
from  the  glands  and  follicles  of  the  urethra.  Hill  states  that  it  occasionaUj 
arises  also  from  small  vegetations  or  warts  situated  immediately  inside  the 
meatus. 

Treatment. — The  treatment  of  gonorrhoea  must  be  conducted  with  re- 
ference to  the  stage  to  which  the  disease  has  attained,  but  espeoiaUy  with 
regard  to  the  amount  of  inflammatory  action  accompanying  it.  It  is  of  two 
kinds,  rational,  and  specie  or  empirical.  Both  plans  are  useful,  and,  indeed, 
usually  necessary  for  a  proper  cure,  but  they  cannot  be  adopted  indiscrimi- 
nately. Thus,  if  specific  means  be  employed  during  the  acute  inflammaton 
stage  of  the  complaint,  much  mischief  may  ensue ;  whilst,  if  antiphlogistic 
treatment  be  persevered  in  for  too  long  a  time,  the  disease  may  be  kept  up 
indefinitely. 

It  has  been  proposed  to  adopt  what  has  been  termed  the  abortive  or  rwul^ix* 
treatment,  during  the  earliest  stages  of  gonorrhoea  ;  indeed,  during  the  inm- 
hative  period.  This  method  consists  either  in  the  injection  of  a  very  strong 
solution  of  the  nitrate  of  silver  into  the  urethra,  or  in  the  application  to  the 
inflamed  mucous  membrane  of  a  strong  ointment  of  that  salt  by  means  of  a 
bougie  smeared  with  it ;  other  Surgeons,  again,  have  recommended  the  adnu- 
nistration  of  very  large  doses  of  copaiba  at  this  period.  These  various  plans 
have,  however,  deservedly  fallen  into  disrepute.  I  have  on  several  occasions 
seen  most  intense  inflammation  produced  by  this  mode  of  treatment,  and  nerer, 
in  any  case,  any  good  result.  Independently  of  this,  it  is  impossible  to  know 
whether  the  case,  in  the  earliest  stage,  will  prove  to  be  one  of  simple  urethritis 
or  a  specific  gonorrhoea. 

In  the  a4yute  inflammatory  stage,  attended  by  heat,  swelling  of  the  organ* 
great  ardor  urinse,  and  abundant  muco*purulent  discharge,  the  treatment 
must  be  entirely  antiphlogistic,  the  activity  of  the  measures  being  popor- 
tioned  to  the  intensity  of  the  inflammation.  If  this  be  severe,  warm  hip- 
baths, poppy  fomentations,  or  the  envelopment  of  the  penis  in  warm  wate^ 
dressing,  will  be  of  essential  ser\ice.  At  the  same  time  the  nrine  most  he 
diluted,  and  its  acidity  lessened,  by  the  patient  drinking  laige  quantities  of 
alkaline  diluents — ^barley-water  or  linseed-tea  containing  carbonate  of  potash 
in  solution ;  and  the  skin  and  bowels  may  be  kept  in  action  by  the  adininis-  ^ 
tration,  every  second  night,  of  a  dose  of  bine  piU,  and  eveiy  fourth  or  siith 
hour,  of  a  powder  composed  of  a  drachm  of  sulphate  of  magnesia,  5  gnuns  of 
nitre,  and  -^Vth  of  a  grain  of  tartar  emetic,  dissolved  in  a  wine-giass  of  water. 
All  alcoholic  stimulants,  spices,  salt  food,  and  cofiee  must  be  avoided,  the 
diet  being  restricted  to  light  slops,  and  perfect  rest  enjoined.  By  such  metfs 
as  these,  the  activity  of  the  inflammation  will  be  gradually  lessened,  the  dis- 
charge becoming  thinner,  the  smarting  in  micturition  less  severe,  and  the 
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erections  leas  painful.    The  patient  shoold  also  be  desired  to  pass  his  mine 
fireqnently,  so  as  to  wash  the  urethra  clean. 

Daring  this  stage,  or  earlier  if  the  nature  of  the  disease  is  recognized, 
W.  W.  Cheyne  reconunends  the  use  of  iodoform  and  eucalyptus  bougies. 
These  are  composed  of  iodoform,  5  gr. ;  oil  of  eucalyptus,  10  t^^  ;  oil  of 
theobroma,  85  gr.  This  is  sufficient  to  make  one  bougie  4  inches  long.  It 
is  thus  used:  the  patient  first  passes  water  to  clean  the  urethra,  he  then  dips  the 
bougie  in  carbolic  oil  (1  in  20)  and  passes  it  quickly  into  the  urethra  before  it 
becomes  softened  by  the  heat  of  his  fingers.  It  must  be  pushed  in  with  a 
pencil,  or  some  oonvenient  instrument,  till  it  completely  disappears.  An  absor- 
bent pad  of  iodoform  or  salicylic  wool  is  then  placed  over  the  end  of  the  penis, 
and  covered  with  oUed-silk  or  guttti-percha  tissue  secured  by  a  strip  of  plaster. 
The  patient  then  refrains  firom  making  water  for  as  long  as  possible.  One  bougie 
may  be  used  daily  for  two  or  three  days,  and  m  the  interval  some  simple 
injection,  such  as  chloride  of  zinc  (gr.  \  to  ^),  or  sulpho-carbolate  of  zinc 
(gr.  ij  to  3j)  may  be  used.  Cheyne  states  that  by  these  means  the  inflamma- 
tion is  often  cut  short  and  a  cure  efiected  in  a  week  or  ten  days  or  sooner. 
If  it  fiiils  it  does  no  harm.  One-twentieth  of  a  grain  of  perchloride  of 
mercury  added  to  each  bougie  is  said  to  increase  the  certainty  of  their 
action. 

During  the  second,  or  in  fiact  in  all  stages  of  gonorrhoea,  much  harm  is 
often  done  by  applying  lint  to  the  penis.  This  does  not  absorb  the  discharge, 
but  rather  shuts  it  in.  It  is  better  to  put  the  penis  in  a  macintosh  gonorrhoea- 
bag,  at  the  bottom  of  which  a  good  sized  piece  of  salicylic  wool  may  be 
placed  to  absorb  the  discharge. 

When  the  third  stags  of  the  disease  has  been  reached,  specific  treatment 
may  be  employed  with  great  advantage ;  while,  if  reoonrae  were  had  to  it 
at  an  earlier  period,  it  would  certainly  increase  the  inflammation  and  give 
the  patient  much  distress.  Even  in  this  stage  the  specific  remedies,  such  as 
copaiba  and  cubebs,  must  be  cautiously  given ;  the  Surgeon  feeling  his  way 
with  them,  and  being  prepared  to  discontinue  them  and  to  return  to  strictly 
antiphlogistic  measures,  if  he  find  that  they  increase  the  irritation.  Should 
the  disease,  however,  from  the  commencement,  have  assumed  a  subacute 
character,  the  specific  treatment  may  with  safety  be  adopted  at  a  much  earlier 
period. 

Copaiba  and  cubebs  are  the  remedies  that  are  almost  universally  used  in 
this  stage  of  gonorrhoea.  Of  these,  copaiba  is  the  least  irritating,  and  con- 
sieqaently  most  generally  to  be  preferred.  It  may  be  administered  in  a  variety 
of  ways ;  in  capsule,  pill,  draught,  or  extract.  The  capsule  is  generally  to  be 
IN^femd,  on  account  of  the  nauseous  taste  being  thus  more  completely  disguised ; 
but  in  many  cases  it  acts  with  more  certainty,  and  with  better  effect,  if  given 
in  either  of  the  other  forms.  When  the  capsules  are  given,  the  patient  may 
take  fix>m  six  to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an 
alkaline  mixture,  which  increases  materially  the  effect  of  the  drug.  A  very 
excellent  mode  of  administering  copaiba  is  to  rub  it  down  into  a  mass  witii 
burnt  magnesia,  and  to  let  the  patient  take  about  a  drachm  of  this  paste  three 
times  a  day,  in  a  bolus  wrapped  in  wafer-paper ;  or,  if  the  taste  be  not  much 
objected  to,  he  may  take  it  most  advantageously  in  mucilage,  with  liquor 
potassflB  and  tincture  of  henbane. 

In  some  relaxed  constitutioaM,  and  more  particularly  after  frequent  clajM. 
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cnbebs  will  be  found  to  core  the  patient  more  readily  than  copaiba,  or  rather 
most  successfully  if  given  in  combination  with  it.  An  excellent  plan  is  to  [mt 
about  half  an  ounce  of  powdered  cnbebs  into  a  mortar,  and  to  rub  it  up  with 
as  much  copaiba  as  will  form  a  stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a  bolus  thrice  daily.  The  effects  of  this  electuary  are  often  most 
striking  ;  but  it  can  be  used  only  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatory  symptoms  have  subsided.  Copaiba  in  many  sub- 
jects brings  out  a  red,  raised  rash,  most  marked  on  the  backs  of  the  hand> 
and  feet,  but  sometimes  extending  over  the  whole  body.  It  is  accompanicHl  bj 
considerable  itching  and  often  by  some  rise  of  temperature.  Hill  states  that 
a  similar  eruption,  but  more  papular  in  character,  may  follow  the  administra- 
tion of  cnbebs.  Hsematuria  has  been  occasionally  observed  as  the  result  of 
large  doses  of  copaiba.  Oil  of  yellow  sandal  wood  may  sometimes  be  emplovfl 
with  advantage,  though  its  action  is  somewhat  uncertain.  It  may  be  given 
in  capsules  in  doses  not  exceeding  twenty  minims  three  times  a  day,  or  the 
following  formula  will  be  found  useful ;  oil  of  sandal  wood,  5ij,  tragacanth  in 
powder  5ss.,  water  to  Jviij  ;  one  ounce  to  be  taken  three  times  a  day. 

It  is  during  the  third  sta^e  of  gonorrhoea  that  Zi^eotioiui  mayadran- 
tageously  be  used.  Much  and  very  unfounded  prejudice  exists  against  their  use 
in  the  minds  of  many  ;  but  surely  it  is  as  safe  to  apply  proper  local  applications 
to  an  inflamed  urethra  as  it  is  to  an  inflamed  conjunctiva ;  and  the  badooni^- 
quences,  such  as  stricture  and  inflamed  testicle,  which  have  sometimes  been 
referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance  sod 
to  the  severity  of  the  disease  itself  than  to  the  remedies  employed,  or  to  their 
application  at  too  early  a  stage  or  of  too  great  a  strength.  It  is  in  long- 
standing cases  of  gonorrhoea,  in  which  the  discharge  continues  for  months  ^r 
years,  that  stricture  follows,  not  in  cases  of  ordinary  duration  ;  and  it  is  tbi* 
result  of  the  chronic  inflammatory  thickening  of  the  mucous  membrane, 
and  has  no  more  to  do  with  the  injections  than  with  the  copaiba  or  salines 
which  the  patient  may  have  taken.  As  the  ardor  urinse  subsides,  emollient 
and  slightly  astringent  injections  may  be  used.  The  best  is  perhaps  chloride 
of  zinc  ot  the  strength  of  two  grains  to  twelve  ounces  of  water,  to  which  tw<« 
drachms  of  extract  of  belladonna  may  be  added.  This  injection  may  be  nsc^ 
frequently  during  the  day.  Acetate  of  lead,  from  one  to  two  grains  to  the  oonrc 
of  water,  is  often  useful.  If  this  induce  irritation,  a  few  grains  of  the  waten 
extract  of  opium  may  advantageously  be  added.  As  the  disease  subsides,  a 
stronger  astringent  is  required,  and  then  one  or  two  grains  of  the  acetate 
of  zinc  may  be  added  to  each  ounce  of  the  injection  ;  or  a  weak  solution  of 
sulphate  may  be  employed,  gr.  ij  to  each  ounce  of  water  ;  or  an  injection  (»f 
gr.  \  of  the  nitrate  of  silver  to  the  ounce  may  be  used.  During  the  whole  of 
this  stage,  the  diet  and  habits  of  life  must  be  carefully  regulated,  and  all  stimn- 
lants  interdicted.  The  injections  should  be  discontinued  as  soon  as  the 
discharge  has  ceased  ;  unless  this  be  done,  they  may  re-induce  it. 

The  mode  of  injection  is  of  importance.  A  glass  syringe  should  alwajs  l>e 
used,  with  a  smooth  rounded  nozzle.  The  patient  sitting  on  the  edge  of  the 
chair  and  holding  up  the  penis,  should  carefully  insert  the  end  of  the  syringe 
between  the  lips  of  the  urethra,  and  then  slowly  throw  in  the  injection  as  far 
as  it  will  go.  Although  the  inflammation  is  usually  at  first  confined  to  the 
anterior  portion  of  the  urethra,  yet  it  in  most  cases  extends  to  the  bulb,  and 
the  injection  should  be  applied  to  the  ^}iole  length  of  the  inflamed  niutvu»» 
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membrane.    If  any  enter  the  bladder  it  cannot  signify,  as  it  will  immediately 

be  decomposed  by  the  salts  and  mucus  of  the  urine. 
Instead  of  the  ordinary  glass  syringe,  the  injector  (Fig.  91«)  nuiy  be  ad- 

vantagGonaly  nsed.     By  it,  the  injection  is  thrown  fkim 

behind  forwards,  so  that  when  passed  beyond  the  inflamed 

part  it  washes  ont  the  discharge,  instead  of  forcing  it 

further  on. 
TMfttmMit  of  Ole«t. — In  fflset,  mnch  difficnlty  will 

often  be  experienced  in  curing  the  patient  of  his  dis- 
charge.   Here  much  depends  not  only  on  the  adminis- 

tration  of  proper  remedies,  but    on  care  being  taken 

attentively  to  regulate  his  habits  of  life.  It  will  con- 
stantly be  found  that,  aflcr  the  disease  has  apparently 

been  cured,  excesses  at  table,  and  more  especially  the 

drinking  of  beer,  or  of  effenescing  or  acid  wines,  will 

bring  iMck  the  discharge.      It  will  return  also  after 

connection,  thongh  it  have  previously   ceased  entirely. 

This  is   especially    the  case   in   stmmous,    gouty,   or 

rheumatic  constitutions,  in  which  all  urethral  inflamma- 
tions are  with  difficulty  removed.  In  these  cases,  then, 
abstinence  from  alcoholic  liquids  and  dietetic  stimu- 
lants, and  a  continent  life  must  be  strictly  enjoined  ;  but 
the  local  treatment  requires  careful  attention. 

In  the  early  stE^;eB  of  gleet  an  attempt  may  be  made 
to  cure  it  by  iujections.     For  this  purpose  somewhat 
stronger  solutions  are  required  than  in  the  more  acute 
period  of  the  disease.    Sulphate  of  copper  will  often  be       j-    bis.— t«v.u» 
found  useful,   commencing  with  half  a  grain  to  the  in]«ctor. 

ounce,  and  gradnally  increasing  it  to  one  or  even  two 
grains.  Tannic  acid  in  the  strength  of  from  two  to  four  grains  to  the 
(tiince  will  sometimes  check  the  dischaige.  Soluble  bougies,  similar  to 
those  already  described,  but  containing  tannic  acid,  sulphate  of  zinc,  or 
acetate  of  lead,  are  often  of  great  service.  These,  combined  with  the  internal 
administration  of  copaiba  and  cubebe,  or  the  perchloride  of  iron,  may  eflect  a 
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cure.  If  these  do  not  succeed,  the  occasional  passage  of  a  ftall-sized  bougie  is 
of  the  greatest  nse.  The  orifice  of  the  urethra  must  also  be  examined  for 
warty  growths,  which  may  keep  up  the  discharge.  ,   .    - 

^Vhen  the  disease  bas  become  very  chronic,  and  lias  assumed  the  form  of 
irronukr  urethritis,  it  is  difficult  of  cure  ;  for.  as  Desormennx  has  pointed 
cut,    no  injection,  which  the  healthy  portion  of   the  urethra  u  wvpable 
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of  bearing,  will  have  much  effect  upon  the  inflamed  patch.  He  therefon: 
recommends  the  application  of  a  very  strong  solntion  of  nitrate  of  nlvcr 
throngh  the  endoscope  ;  but  equally  satis&ctoiy  results  may  be  obtained  by 
the  use  of  Ouyon's  injector  (Fig.  919).  This  consists  of  a  hollow  bnlbotu 
sound  perforated  in  the  bulb,  and  fitted  with  a  small  syringe.  The  balboiM 
sound  having  been  passed  first  up  and  down  the  urethra  till  the  exact  sitnatioa 
of  the  inflamed  spot  is  found  by  the  tendemeas  and  slight  cling  before  men- 
tioned, the  perforated  head  is  held  fixed  at  the  diseased  spot,  and  a  few  drops 
of  a  solution  of  nitrate  of  silver  (ten  to  twenty  grains  to  the  ounce  of  water) 
are  injected.  The  patient  should  pass  urine  immediately  before  the  injection, 
and  not  again  for  some  hours  if  possible.  Berkeley  Kill,  who  has  had  great 
experience  of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for 
some  time  after,  no  complications  are  likely  to  follow ;  but  neglect  of  the^e 
precautions  may  be  followed  by  swelled  testicle  or  even  perineal  abscess  AftiT 
the  operation,  a  weak  astringent  injection  must  be  used  for  a  few  daya,  and 
the  passage  of  bougies  for  a  short  time  after  is  usually  necessary  to  oompleto 
the  cure.  Otis,  of  New  York,  is  of  opinion  that  every  prolonged  gleet  is  the 
result  of  a  narrowing  of  the  canal,  and  he  reoonamends  internal  urethrotomj 
as  a  cure — cutting  the  urethra  up  to  its  normal  size  by  the  method  descnbed 
under  the  treatment  of  stricture  of  the  urethra.  The  operation  is  somewhat 
severe,  and  should  never  be  had  resort  to  till  all  other  means  have  failed. 

The  treatment  of  gleet  may  therefore  be  summed  up  as  follows.  The 
patient  must  be  carefully  examined,  in  order  to  detect,  if  poasible,  some  ood- 
stitutional  condition,  such  as  struma,  gout,  or  rheumatism,  which  may  serve 
as  a  guide  to  general  treatment,  diet,  and  use  of  stimulants.  Change  of  air 
and  sea-bathing  are  often  of  essential  service.  The  orifice  of  the  nrethrs  most 
be  examined  for  warty  growths  or  suppurating  follicles.  If  these  are  fomd, 
they  may  be  touched  with  nitrate  of  silver.  If  they  are  not  Awnd,  Uh? 
electuary  of  cubebs  and  copaiba,  or  one  composed  of  cubebs  and  the  ae»- 
qnioxide  of  iron,  may  be  administered  with  advantage,  and  the  injectioDB  re- 
commended for  the  chronic  stage  of  gonorrhoea  may  be  persevered  with- 
Should  these  fail,  and  should  the  ohve-headed  sound  give  distinct  evidence  of 
a  tender  spot,  and  perhaps  a  slight  narrowing  of  the  urethra,  the  pasBsge  of  i 
fiillHrized  metallic  bougie  every  second  or  third  day  should  be  tried.  \U 
after  a  fair  trial,  this  &il  also,  injection  of  nitrate  of  sUver  by  Goyon*s 
injector  must  next  be  had  recourse  to,  followed  by  mild  injections  and  the 
passage  of  bougies ;  and,  hutly,  if  everything  else  have  Med,  and  a  distinct 
narrowing  of  the  canal  be  present,  internal  urethrotomy  may  be  tried  as  a  M 
resource. 

Complications  of  Oonorbhcea. — Oonorrhcea,  when  acute  or  vimlent, 
seldom  runs  its  course  without  local  complications  of  some  kind,  the  resoliof 
the  propagation  of  the  inflammation  to  neighbouring  parts,  often  of  consider* 
able  severity,  and  occasionally  even  hazardous  to  life  ; — such  as  chordec. 
phimosis,  sympathetic  bubo,  perineal  abscess,  irritability  of  the  bladder,  reten- 
tion of  urine,  haemorrhage  from  the  urethra,  &c.  Many  of  these  oomplicstioD* 
present  no  special  features,  but  require  to  be  treated  on  general  principles, 
without  reference  to  their  specific  cause.  Others  demand  more  special  mana^ 
ment,  and  these  we  may  briefly  consider  here. 

ZaiUaiunation  of  Mhm  l^mphatica  of  the  Peaia  may  occur,  stretchioL' 
along  the  sides  and  dorsum  of  the  penis  in  the  form  of  hand  thread-Hke  lin^* 
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with  much  redness  and  oedema  of  the  integuments,  and  general  swelling  of  the 
organ,  the  glans  in  these  cases  often  assuming  a  turgid  aspect  and  a  dull 
brick-red  colour.  This  condition  is  a  verj  serious  one,  as  it  may  lead  to  one 
of  two  consequences,  or  both  may  ensue,  viz.,  inflanmiation  and  suppuration 
of  the  inguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  gives 
rise  to  the  most  serious  constitutional  effects  in  gonorrhoea,  closely  resembling 
the  less  severe  forms  of  pyemia. 

Oliordeo,  or  painftd  erection  of  the  penis,  with  twist  of  the  organ,  coming 
on  at  night,  is  often  a  most  distressing  and  troublesome  symptom.  It  is 
usually  best  relieved  by  the  application  of  cold  to  the  part,  by  the  administra- 
tion at  bed-time  of  a  pill  composed  of  gr.  j  of  opium  with  gr.  v  of  camphor. 
Bicord  recommends  a  suppository  of  camphor  and  opium,  gr.  x  of  camphor, 
and  gr.  j  of  the  watery  extract  of  opium,  to  be  introduced  into  the  rectum  an 
hour  before  bed-time,  as  the  best  means  of  removing  the  tendency  to  chordee. 
Full  doses  of  bromide  of  potassium  are  sometimes  of  use. 

Acute  PMMrtatitLi,  presenting  all  the  symptoms  described  on  p.  1058, 
and  in  rare  cases  terminating  in  abscess,  is  an  occasional  complication.  It 
must  be  treated  as  there  described. 

Chroiiie  FrostetitLi  is  rather  a  sequel  of  gonorrhoea  than  a  complication. 
Its  symptoms  and  treatment  have  been  already  described  (p.  1054). 

Znflaaimation  of  tlie  Veek  of  the  Bladder  with  Strangury  and 
Bjraria  is  not  an  uncommon  complication.  It  arises  from  exposure  to  cold 
or  wet  during  a  clap,  and  occasionally  from  the  use  of  too  strong  injections. 
The  discharge  may  lessen  when  the  symptoms  of  the  deeper  inflammation  set 
in.  When  the  neck  of  the  bladder  only  is  inflamed,  the  urine  remains  acid, 
and  contains  but  a  slight  excess  of  mucus.  Frequency  of  micturition,  often 
excessive,  and  accompanied  by  the  most  severe  pain,  forms  the  most  prominent 
symptom.  Pus  and  blood  may  escape  with  the  last  few  drops  of  urine.  It 
is  distinguished  ftom  acute  prostatitis  by  rectal  examination,  when  absence 
of  prostatic  swelling  and  tenderness  will  be  recognized.  The  inflammation  in 
many  cases  is  less  acute,  especially  when  the  inflammation  comes  on  at  three 
or  four  weeks  afl^r  the  commencement  of  the  clap.  In  the  acute  form  leeches 
to  the  perinseum,  hot  baths  and  fomentations,  and  full  doses  of  Dover's  powder, 
or  of  henbane  and  potash,  will  afford  much  relief.  If  the  pain  is  very  severe, 
a  morphia-suppository  must  be  inserted  into  the  rectum.  In  more  chronic 
cases  the  administration  of  the  perchloride  of  iron,  with  belladonna-supporitories, 
will  be  beneficial. 

Cystitis,  of  an  acute  character,  may  occur  by  the  extension  of  the 
urethral  inflammation.  The  urethral  discharge  diminishes  as  the  symptoms 
of  cystitis  come  on,  or  ceases,  just  as  in  epididymitis ;  the  patient  is  seized 
with  intolerable  and  frequent  dysuria,  strangury,  and  general  febrile  disturb- 
ance. The  urine  becomes  loaded  with  muco-pua,  and  may  be  fetid  and 
alkaline.  The  condition  is  perilous.  There  is  danger  to  life  if  the  conatitu- 
tioD  be  broken,  and  there  ii  always  danger  of  prolonged  or  possibly  intractable 
subacute  cystitis.  Indeed,  I  believe  that  many  of  the  cases  of  chronic  sub- 
acute cystitis,  with  muco-pua  in  the  urine,  and  perhaps  atony  of  the  bhidder 
occurring  in  middle-aged  men,  may  be  traced  back  to  the  influence  of  a 
^ronorrhcea  contracted  in  early  life. 

The  Tr$atment  of  this  condition  consists  in  the  employment  of  belladonim 
cir  opiate  suppositories  ;  the  frequent  use  of  warm  hip-baths  ;  the  appbcatiou 
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of  fomentations  to  the  perinaeiun,  and  of  hot  poultices  to  the  pubic  leginu. 
Brodie  makes  the  important  practical  statement  that,  if  the  urine  continue  acii 
the  best  treatment  consists  in  the  administration  of  calomel  and  opium.  This 
is  entirely  in  accordance  with  my  experience,  and  where  the  patient  is 
moderately  young,  and  the  urine  acid,  with  pulse  good,  calomel  with  opium,  or 
Dover's  powder,  will  give  effectual  relief.  As  the  cystitis  subsides,  the  uretlura! 
discharge  re-appears. 

Pyelitis  and  Vephritis  are  fortunately  very  rare  oomplicationB  <>f 
gonorrhoea.  Murchison  has  recorded  two  cases  in  which  death  ntpidlv 
followed  extension  to  the  kidney,  with  coma  and  delirium.  In  a  case  lately  in 
University  College  Hospital,  a  slight  urethral  discharge  was  followed  by  (ttia 
in  the  course  of  the  ureter,  and  the  symptoms  of  pyelitis.  The  disease  assnincd 
a  chronic  form,  the  pus  in  the  urine  being  very  abundant.  Gonorrhoeal  rheu- 
matism of  a  severe  form  set  in  at  the  same  time.  After  about  two  yean  tin 
patient  partially  regained  health,  the  amount  of  pus  becoming  very  small.  Ic 
another  case  in  the  same  hospital,  a  large  renal  abscess  formed  some  time  after 
an  attack  of  gonorrhoea,  to  which  it  seemed  to  be  directly  attributable.  Th^ 
abscess  was  aspirated  twice,  and  the  patient  recovered,  but  at  his  death  ftmn 
years  after  the  kidney  was  found  to  be  shrivelled  to  a  small  mass  of  fibnn> 
tissue. 

Batention  of  Urine  from  Oonorrhoea  may  set  in  at  any  period  of  tb. 
acute  stage.  The  obstruction  is  usually  dependent  on  congestion  and  inflam- 
mation of  the  mucous  membrane  of  the  urethra.  Leeches  to  the  periiusQUi. 
the  warm  hip-bath,  aud  opiate  suppositories,  will  probably  afford  relief.  It  i> 
always  desirable  to  avoid  using  the  catheter,  as  it  is  apt  to  lacerate  the  swollen 
and  softened  mucous  membrane,  and  thus  to  occasion  troublesome  bleeding ; 
and  will  always  produce  much  pain,  and  increased  irritation  of  the  canal. 
Should,  however,  the  retention  have  continued  twenty-four  hours,  or  longer,  it 
will  probably  not  give  way  to  the  means  above  indicated,  and  then  it  will  ix 
necessary  to  use  the  instrument,  when  a  full-sized  one  should  be  very  carefi"0 
introduced ;  a  large  instrument  entering  the  bladder  as  easily  as  a  smaller  on* . 
and  with  less  risk  of  injury  to  the  tender  walls  of  the  canal. 

When  the  catheter  has  been  introduced,  it  is  often  somewhat  difficult  t« 
determine  whether  it  should  be  left  in  or  taken  out.  If  it  be  left  in,  inflaiii- 
mation  is  increased.  If  it  be  taken  out,  the  Surgeon  may  not  be  able  ea>!-; 
to  introduce  it  again.  The  solution  to  this  question  is  to  be  fonnd  in  tL- 
facility  with  which  the  instrument  is  passed.  If  it  have  been  introduo^' 
without  much  difficulty,  it  is  better  to  withdraw  it  after  the  bladder  1:>^' 
been  emptied,  aud  to  continue  the  antiphlogistic  treatment,  when  a  66ivi:<i 
introduction  may  not  be  required.  If,  on  the  other  hand,  the  catheter  ha\t 
been  passed  with  great  difficulty,  and  be  firmly  grasped  by  spasm,  it  sliou.*. 
be  left  in ;  but  very  active  treatment  must  be  employed  to  prevent  it  fnn: 
exciting  too  much  inflammation. 

It  must,  however,  be  remembered  that  the  retention  may  be  due  to  m<  ri 
serious  conditions  ;  to  prostatitis,  to  abscess  in  the  prostate  or  the  perina'UiiK 
or  to  inflammatory  exudation  in  the  tissues  about  the  neck  of  the  bladder,  h' 
these  circumstances,  more  active  antiphlu<;istic  measures  will  be  reqniml* 
with  the  use  of  the  catheter  twice  in  the  twenty-four  hours,  and  proiNtl^l} 
fi*ee  incisions  into  the  perinaeum,  if  there  be  pus  or  urine  extxavaaated  iut>' 
tliat  region. 
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In  many  cases  of  gonorrhceal  retention,  an  old  stricture  complicates  the  clap. 
Here  the  employment  of  energetic  antiphlogistic  measures  and  the  use  of  the 
catheter  are  indicated. 

K»]iiorrliage  firom  the  Urethra  may  occur  either  as  the  result  of  ohordee, 
and  consequent  rupture  of  some  blood-vessels  of  the  corpus  spongiosum,  as  the 
consequence  of  attempts  at  passing  the  catheter,  or  as  a  kind  of  exudation 
from  the  mucous  membrane.  Most  conmxonly  it  may  be  arrested  by  the 
application  of  ice,  and  the  employment  of  moderate  local  antiphlogistic 
treatment.  Should  it  be  abundant,  the  introdaction  of  a  large  gum-elastie 
catheter,  and  pressure  by  means  of  a  bandage  to  the  penis  or  perineum,  will 
arrest  it. 

Urethral  or  Peri-Urethral  AbseeMi  occaBionally  forms  in  gonorrhoea. 
It  \&  supposed  to  result  from  inflammation  culuiinatiug  in  suppuration,  taking 
place  in  the  one  of  the  lacunae  or  glands  of  the  mucous  membrane.  An 
abscess  may  form  at  any  part  of  the  urethra,  but  the  two  most  common 
situations  are  near  the  end  of  tlie  penis  and  in  the  region  of  the  bulb.  It  is 
possible  that  in  many  cases  the  pus  may  be  discharged  into  the  urethra  without 
being  iiecognized  ;  but  if  the  collection  of  pus  reaches  any  size  it  points  towards 
the  surface.  In  the  neighbourhood  of  the  glans  it  forms  a  rounded  swelling, 
usually  projecting  under  or  to  one  side  of  the  frsenum.  It  is  tender  on 
pressure,  and  the  paiU  round  are  swollen  and  oedematous.  In  this  situation 
it  should  be  opened  as  early  as  possible  lest  it  should  burst  into  the  urethra, 
after  which,  as  the  aperture  is  usually  insufficient,  a  second  opening  will  form 
on  the  surface,  leaving  a  fistula,  which  is  very  troublesome  to  heal. 

When  the  abscess  forms  in  the  region  of  the  bulb,  it  forms  a  hard,  tender, 
swelling  in  the  perineum,  constituting  one  of  the  varieties  of  perimial  abscess. 
In  this  situation,  also,  if  opened  early  by  a  free  incision  in  the  middle  line,  it 
will  be  found  to  have  no  communication  with  the  urethra,  and  will  quickly 
heal  without  leaving  a  fistula.  If  it  be  not  opened  in  time,  it  may  burrow 
widely  beneath  the  accelerator  nrinse,  and  the  expansion  from  it  covering  the 
penis.  Under  these  circumstances  it  may  be  felt  both  at  the  root  of  the  penis 
and  in  the  {)crinsum,  and  there  may  be  considerable  swelling  of  the  scrotum. 
The  incision  in  such  a  case  should  be  made  behind  the  scrotum  only.  If  left, 
too  long,  a  communication  with  the  urethra  may  have  taken  place,  but 
provided  the  incision  is  made  in  the  perinaeum  only,  it  will  heal  without 
difficulty. 

Sequencer  of  Gonourhcea. — The  sequences,  or  more  remote  complications 
of  gonorrhoea,  are  partly  local  and  partly  constitutional.  Amongst  the  local 
we  find  more  particularly  Warte  about  the  prepuce  and  glans  or  within  the 
uretlmil  orifice,  which  require  to  be  treated  by  excision  or  caustics ;  and 
Stricture,  the  management  of  which  is  fully  described  elsewhere.  In  some 
cases,  also,  in  consequence  of  extravasation  of  blood,  or  inflammatory 
exudation  into  the  corpus  spongiosum  or  the  corpora  cavernosa,  limited  and 
localized  Induration  and  Thickening  of  the  Penis  may  result,  attended 
by  chordee,  painful  erections,  and  a  permanent  twist  in  the  organ.  In  such 
ccmditions  as  these,  an  attempt  may  be  made  to  produce  absorption  of  the 
effused  mass,  by  the  administration  of  small  doses  of  bichloride  of  mercury, 
with  the  inunction  of  iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  has  been  of  long  continuance,  the  generative 
organs  are  ofi^en  left  in  a  weak  and  irriiahle  stale;  the  penis,  scrotum,  and 
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spennatic  oords  being  lax  and  elongated,  with  an  apparent  want  of  power,  and 
often  painful  and  dragging  sensations  abont  the  cords  and  groins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  certain  sequences,  to 
which  some  constitutions  are  especially  liable,  occasionally  occur  as  the  lesalt 
of  this  disease ;  viz.,  inflammation  of  the  testes  and  of  the  eyes,  and 
rheumatism.  Some  of  these,  as  the  affections  of  the  eyes  and  testes,  may 
be  either  local  or  constitutional:  the  others  are  clearly  constitutional. 
The  constitutional  effects  of  gonorrhoea  offer  characters  that  haTe  some 
analogy  to  those  presented  by  the  more  chronic  and  subacute  fbrms  of 
pyasmia.  This  is  more  especially  the  case  in  monarthritic  inflammation  of 
the  knee  or  wrist,  leading  to  disorganization  or  permanent  ankylosis  of  these 
joints. 

Goaosrhosal  EpididyiiiitiB  is  certainly  the  most  conmion  of  these  sequences. 
It  ahnost  invariably  affects  only  one  testis,  and  commences  in  the  epididymis, 
whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in  individoab 
who  have  a  lax  and  long  scrotum,  with  very  pendulous  testes.  It  seldom  sets 
in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but  may  oocnr  at 
any  period  during  the  continuance  of  the  discharge,  though  it  is  more  frequent 
between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In  cases  of  ^eet» 
also,  it  not  uncommonly  occurs  at  a  later  period.  In  many  instances  it  is 
referred  to  some  slight  injury — a  blow,  or  squeeze,  received  during  the  oon* 
tinuance  of  the  gonorrhoea ;  but  in  some  cases  it  would  appear  to  arise  from 
extension  of  the  inflammation  along  the  ejaculatory  duct.  It  was  formerlj 
believed  to  arise  in  some  cases  from  so-called  metastasis  of  inflanomation  from 
the  urethra  to  the  testis.  That  the  disease  commences  in  the  epididymis,  may 
be  advanced  in  support  of  the  first  opinion  ;  whilst  the  fact  that  the  dischaige 
usually  ceases  when  the  inflammation  of  the  testicle  comes  on,  and  retoras  as 
it  subsides,  has  been  adduced  in  support  of  the  doctrine  of  its  metastatic 
origin.  Cm*ling  is  of  opinion  that  the  diminution  of  discharge  is  doe  to 
counter-irritation,  as  he  has  seen  a  case  in  which  the  urethral  discbaige 
ceased,  although  the  orchitis  had  been  occasioned  by  a  blow.  As  the 
symptoms  and  treatment  of  gonorrhoeal  inflammation  of  the  testicle  peseat 
nothing  peculiar,  I  shall  reserve  their  consideration  until  we  speak  of  diseases 
of  this  oi^n.  Gonorrhoeal  epididymitis  is  apt  to  be  followed  by  long-con- 
tinued gleet,  consequent  on  the  exudation  from  the  lining  membranes  of.  the 
vas  deferens,  and  the  secretory  apparatus  of  the  testes. 

Cknunrrhaaal  TwflamTnation  of  tho  Byaa  is  fortunately   not  of  vefj 
common  occurrence.    It  may  affect  either  the  conjunctiva  or  the  sclerotica. 

Chmonrhcaal  €k>i\]imoti¥itia  is  one  of  the  most  destructive  fonna  of 
ophthalmia,  giving  rise  not  unfrequently,  in  the  couise  of  forty-eight  hooiii 
to  the  most  intense  chemoeis,  with  opacity  and  softening  of  the  oonMS* 
followed  by  staphyloma  and  a  discharge  of  the  humours.  In  the  majority  of 
instances  only  one  eye  is  affected ;  but,  in  some,  both  are  involved  to  an  eqnsl 
extent.  The  disease  commences  with  the  ordinary  symptoms  of  oonjimotiTal 
mflammation  ;  itching  and  swelling  of  the  eyelids,  velvety  redness  of  the  con- 
junctiva, muco-purulent  discharge,  with  much  lachrymation.  The  cbemosis 
sets  in  early,  and  is  very  severe ;  and,  unless  treatment  afford  speedy  relief  the 
consequences  are  most  disastrous  to  vision.  Lawrence  states  that^  of  U  cases 
that  fell  under  his  observation,  9  had  only  one  eye  affected  and  5  both.  W 
the  9  in  whom  one  eye  only  was  diseased,  the  organ  was  lost  in  6  cases:  of 
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the  5  in  whom  both  eyes  were  afTected,  both  oiganfi  were  destroyed  m  one  case ; 
in  2  one  eye  only  was  lost ;  one  patient  recovered  imperfectly ;  and  in  only 
one  did  complete  recovery  ensae. 

It  has  been  a  question  with  Surgeons,  whether  gonorrhceal  ophthalmia  is  the 
result  of  the  direct  application  of  the  specific  pus  to  the  conjunctiva,  or  occurs 
as  a  constitutional  disorder.  There  is  no  doubt  that  the  application  of  the 
pus  to  the  surface  of  the  conjunctiva  will  occasion  the  disease ;  and  this  is 
now  generally  acknowledged  to  be  the  only  mode  of  origin. 

The  Treatment  of  this  dangerous  affection  must  be  of  an  active  character. 
The  violent  depleting  measures  formerly  recommended  are  now  universaUy 
condemned.  General  blood-letting  is  never  required ;  much  relief  may 
however  be  given  by  the  extraction  of  a  small  amount  of  blood  from  the 
temple  by  leeches.  The  patient  must  be  confined  to  a  dark  room,  the  bowels 
must  be  kept  regular,  and  a  moderate  diet  allowed.  The  most  active  topical 
agent  that  we  possess  is  the  nitrate  of  silver.  The  use  of  this  astringent, 
originally  introduced  by  Little,  has  been  much  insisted  on  by  Guthrie, 
Walker,  and  others,  and  is  generally  adopted  at  the  present  day,  being 
certainly  the  most  useful  agent  that  we  possess.  Surgeons  differ  somewhat 
iu  opinion  as  to  the  strength  of  the  application ;  some,  the  Germans 
especially,  advise  that  the  solid  stick  should  be  used ;  whilst  others  employ 
it  in  solution,  of  the  strength  of  a  drachm  to  the  ounce  of  distilled  water. 
Wharton  Jones  employs  a  weaker  solution,  one  of  four  or  five  grains  to  the 
ounce,  and  I  have  seen  cases  very  successfuUy  treated  by  this  plan ;  so 
much  so,  indeed,  that  I  am  disposed  to  prefer  it  to  the  stronger  solution.  A 
few  drops  must  be  introduced  about  twice  in  the  twenty-four  hours,  into  the 
inner  cauthus  of  the  eye  ;  the  lids  in  the  meantime  being  kept  covered  by 
compresses  dipped  in  weak  alum  lotion,  and  the  purulent  discharge,  as  it 
accumulates,  careftilly  washed  away  by  tepid  alum  injections.  Instead  of 
alum,  boracic  acid  may  be  used  with  great  effect,  and  lately,  a  very  weak 
solution  of  bichloride  of  mercury  (1  in  5000)  has  been  tried  with  considerable 
success.  In  doing  this,  great  care  must  be  taken  that  none  of  the  discharge 
come  into  contact  with  the  eyes  of  the  Surgeon  or  nurses,  as  it  is  highly  con- 
tagious, and  will  almoet  to  a  certainty  produce  the  disease ;  instances  are 
recorded  in  which,  in  this  way,  the  attendant's  vision  has  been  destroyed.  If 
the  chemosis  be  considerable,  it  must  be  incised  ;  and,  as  the  inflammation 
subsides,  belladonna  lotions  may  be  employed  with  advantage,  and  the  use  of 
tlie  nitrate  of  silver  and  other  lotions  gradually  discontinued. 

Great  care  must  be  taken  to  prevent  infection  of  the  other  eye  when  only 
one  is  affected.  It  may  be  covered  with  a  compress,  or,  as  Dixon  recommends, 
a  watch-glass  may  be  placed  over  it  and  secured  by  plaster. 

CtoaorrhaMl  8ol«rotitU  is  by  no  means  of  such  frequent  occurrence  as 
tlie  conjunctival  inflammation ;  when  it  happens,  it  will  be  found  to  be 
associated  with  gonorrhoeal  rheumatism,  and  not  unfrequently  with  inflam- 
mation of  the  testicle,  occurring  apparently  in  individuals  in  whom  there  is  a 
tendency  to  affection  of  the  fibrous  tissues.  This  disease  is  evidently  of  con- 
stitutional origin,  as  it  cannot  possibly  arise  ftom  local  contagion ;  it  is  attended 
by  tlie  ordinary  signs  of  sclerotic  inflammation,  and  is  usually  accompanied  by 
some  degree  of  iritis. 

Tlie  constitutional  Treatment  is  that  for  gonorrhoeal  rheumatisuL  Locally 
the  eye  must  be  protected  from  light,  and  a  few  drops  of  atropine  solution  put 
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ia  occasionally.    If  there  is  mnch  pain,  blood  may  be  taken  from  the  temple 
by  cupping  or  leeches. 

Znflaanmation  of  the  B'oae»  attended  by  profuse  snppuiationy  is  a  com- 
plication that  I  have  more  than  once  had  occasion  to  observe  in  gonorrhcc^i. 
The  swelling  of  the  organ  is  confiiderable,  the  tenderness  great,  and  the  di&>^ 
charge  abundant ;  a  condition,  indeed,  of  the  Schneiderian  membrane  that 
seems  analogous  to  the  inflammation  of  the  conjunctiva  just  described. 

The  Treatment  that  I  have  found  to  succeed  best,  consists  in  fomentations. 
followed  by  astringent  lotions  or  injections. 

OonorrhoBa  of  the  Sectnm  has  been  met  with  in  rare  cases.  In  womei: 
it  may  be  the  result  of  infection  from  vaginal  discharge,  but  in  men  it  i^ 
usually  the  result  of  unnatural  vice.  The  symptoms  are  pain  in  die  bowel, 
with  a  thick  muco-pm-ulent  discharge.  The  Treatment  consists  in  injections 
of  acetate  of  lead  and  opium. 

Oonorrhoal  Bhenmatism  principally  occurs  in  young  and  otberwisie 
healthy  persons.    The  exact  nature  of  the  disease  is  very  uncertain.     It  ih 
supposed  by  many  to  be  a  form  of  blood-poisoning  analogous  to  pyaemia. 
Berkeley  Hill  states  that  his  observations  lead  him  to  believe  that  the  diseast 
is  met  with  chiefly  in  gouty  or  rheumatic  subjects.    If  the  patient  have  not 
previously  suffered  from  these  affections,  a  family  history  indicating  a  tendency 
to  them  will  usually  be  found.    In  patients  who  are  distinctly  rheumatic  or 
gouty,  Hutchinson  states  that  any  urethral  discharge,  whether  specific  or  mit, 
may  give  rise  to  symptoms  identical  with  those  of  gonorrhoea!  rheumatism. 
The  affection  is  more  common  in  men  than  in  women,  and  seldom  sets  in  till 
the  third  week  after  the  commencement  of  the  discharge,  though  it  may  occur 
as  late  as  the  second  month.    The  disease  may  assume  various  forms.     It  may 
commence  insidiously  with  pain  in  the  joints,  quickly  followed  by  consideral>lt: 
effusion.     Several  joints  may  be  affected,  but  the  knee  is  attacked  with  Ikr 
greater  frequency  than  any  other  articulation.    The  febrile  disturbance  may 
be  slight.    The  pain  and  swelling  last  usually  for  some  weeks,  and  gradually 
subside  ;  but  relapses  are  common.    In  other  cases  the  course  of  the  affection 
more  closely  resembles  that  of  acute  arthritis ;  the  pain  is  intense,  and  the 
ligaments  are  early  affected.    The  swelling  assumes  an  oval  form,  effusion  into 
the  articular  cavity  being  slight,  or  even  wanting.    The  constitutional  dis- 
turbance is  severe.  This  variety  most  commonly  ends  in  ankylosis.  In  anoUier 
form  occasionally  met  with,  pain  forms  the  chief  symptom,  without  swelling  ur 
interference  with  movement.   Other  structures  beside  the  joints  may  be  affected, 
as  the  fasciae,  the  sheaths  of  tendons,  bursae,  and  occasionaUy  the  nerve^. 
Gonorrhccal  sclerotitis,  as  already  mentioned,  is  always  connected  with  rheu- 
matism, and  orchitis  may  arise  from  the  same  cause.     Gonorrhoeal  mB\ 
be  distinguished  from  simple  acute  rheumatism  by  the  attack  being  k^ 
severe,  by  the  affection  usually  being  limited  to  two  or  three  joints,  and  oft«fn 
to  the  knee  only,  and  by  the  absence  of  the  profuse  sweating  and  the  creamv* 
white  tongue.    The  prognosis  is,  as  a  rule,  good.    Suppuration  may  oa.'asion- 
ally  take  place,  and  the  disease  then  merges  into  that  to  be  immediatclv 
described,  gonorrhoial  pyaemia.  Ankylosis  is,  however,  very  common,  espcx^ially 
in  the  arthritic  form.    This  arises  not  so  much  from  destruction  of  the  carti- 
lages, but  from  shortening  and  contraction  of  the  inflamed  capsule  of  the 
joint  as  recovery  takes  place.    This  form  of  ankylosis  is  practically  incmahle. 

Treatment — The  first  essential  point  of  treatment  is  to  chock  the  nrothni] 
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discharge  as  quickly  as  possible  bj  the  means  ahready  described.  Iodide  of 
potassium,  with  alkaline  tonics,  are  sometimes  of  use.  Calomel  and  opium 
were  formerly  administered,  but  are  not  now  believed  to  be  of  any  value. 
Salicylate  of  soda  in  large  doses  has  been  tried  with  varying  effect.  Quinine 
may  be  given  if  the  temperature  is  elevated,  and  in  the  later  stages  perchloride 
of  iron  is  often  of  material  service.  The  local  joint-affection  must  be  treated 
by  absolute  rest  on  splints,  blistering,  and  strapping  over  mercurial  ointment 
in  the  later  stages.  If  ankylosis  occurs,  it  must  be  treated  as  described  on 
p.  352. 

Oonorrhosal  Fyamia.— It  is  not  easy  to  draw  a  clear  distinction  between 
gonorrhoeal  rheumatism  and  pyaemia.  The  term  pyaemia  is  applied  to  those 
aggravated  cases,  fortunately  of  very  rare  occurrence,  in  which  the  joint-affec- 
tion terminates  in  suppuration,  with  complete  destruction  of  the  articulation. 
In  these  cases  abscesses  are  not  uncommonly  met  with  in  other  parts  of  the 
body,  especially  in  the  subcutaneous  tissue.  Visceral  abscesses  are  of  veiy  rare 
occurrence.    The  symptoms  are  those  of  chronic  pyaemia  (Vol.  I.,  p.  955). 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight  pityriasis, 
and  perhaps  a  few  patches  of  psoriasis,  have  been  described  as  occurring  ooca- 
sionally  in  severe  cases  of  gonorrhcBa.  The  description  given  by  Travers  of 
these  eruptions  makes  them  correspond  so  closely  to  the  early  manifestations 
of  syphUis  that  it  is  probable  that  they  really  resulted  &om  an  intra-urethral 
chancre,  mistaken  for  gonorrhoea.  If  these  cases  and  those  in  which  the  rash 
arises  from  copaiba  and  cubebs  be  excluded,  it  is  doubtfid  if  any  truly 
gonorrhoeal  skin-eruptions  exist. 

CkmorrhoBa  in  the  Female  differs  from  the  same  affection  in  the  male  in 
not  being  so  severe,  though  it  is  usually  more  extensive,  and  of  longer  duration. 
The  severity  is  less,  on  account  of  the  shortness  of  the  female  urethra  prevent- 
ing the  occurrence  of  the  retention  of  urine  as  in  the  male,  and  also  from  the 
absence  of  such  parts  as  the  prostate,  testes,  &c.,  the  implication  of  which 
constitutes  the  principal  source  of  difficulty  in  men.  Gonorrhoea  in  the  female 
may  affect  the  parts  to  very  different  degrees  ;  thus,  the  vulva  alone  may  be 
implicated,  or,  as  most  commonly  happens,  the  inflammation  may  spread  to 
the  whole  of  the  mucous  membrane  of  the  vagina.  The  urethra  is  less  com- 
monly the  seat  of  disease,  though  occasionally  implicated  with  other  parts ; 
and,  lastly,  the  interior  of  the  uterus  may  become  affected  by  this  specific  in- 
flammation. In  some  cases  it  will  even  spread  along  the  Fallopian  tubes  to 
the  ovaries  :  and  ovaritis  and  fatal  peritonitis  also  may  be  induced. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  well  marked  in  the 
early  stages,  when  there  is  an  abundant  muco-purulent  discharge  from  the 
}>arts  affected,  with  a  good  deal  of  inflammatory  irritation,  accompanied  with 
pain  in  micturition,  and  a  frecjuent  desire  to  pass  urine.  As  the  disease 
becomes  chronic,  however,  it  is  more  difficult  to  determine  its  true  character ; 
it  being  apt  to  l)e  confounded  with  some  of  those  accidental  and  leucorrhoeal 
discharges  to  which  females  of  all  ages  are  subject. 

Diagnosis. — In  the  majority  of  cases,  gonorrhoea  may  be  distinguished  from 
all  other  muco-purulent  discharges  of  the  female  organs,  by  the  presence  of 
inflammation  about  the  external  parts,  and  the  mucous  membrane  of  the 
vagina  and  urethra.  In  these  cases  it  will  be  found,  on  introducing  a  speculum 
Twhich,  however,  occasions  considerable  pain,  and  is  firmly  grasped  by  the  con- 
traction of  the  vagina),  that  the  discharge  comes  from  the  vaginal  wall,  and 
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that  the  uterine  orifice  is  free  from  it,  or  nearly  so ;  whereas  in  leucorrhoea  the 
discharge  proceeds  in  a  great  measure  from  the  interior  of  the  uterus,  the  oa 
and  cervix  of  which  wiU  probably  also  present  signs  of  diseased  action.  It 
musty  however,  be  borne  in  mind  that  the  discharge  in  gonorrhoea  may  ooca- 
sionally  be  in  a  great  degree  uterine  ;  and  that  that  of  leucorrhoea  may  be  an 
exudation  from  the  mucous  membrane  of  the  vagina.  In  such  circumstances, 
when  the  disease  is  chronic,  it  is  almost  impossible  to  arrive  at  a  conect  con- 
clusion as  to  the  nature  of  the  case  from  simple  inspection ;  and  in  these  cases 
of  doubt  the  Suigeon  had  better  give  a  very  guided  opinion,  lest  he  be  led 
into  the  error  of  inculpating  an  innocent  woman.  The  difficulty  is  increased, 
and  a  good  deal  of  obscurity  thrown  over  the  case,  by  the  fact  that  leucorriuBsl 
discharges  will  occasionally  give  rise  to  urethritis  in  the  male,  whidi  doselj 
simulates  gonorrhoea.  Female  Children  also  are  occasionally  subject  to  an  acate 
inflammation  of  the  vagina  and  nymphse  as  the  result  of  simple  irritation,  of 
constitutional  disturbance,  or  of  teething ;  these  cases  require  to  be  recognised, 
as  they  have  frequently  been  the  cause  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  must  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stage,  general  and  local  antiphlogistic 
means — sahnes,  low  diet,  rest  in  bed,  and  emollient  sedative  fomentations- 
must  be  used.  As  the  disease  subsides  into  a  chronic  condition,  astringent 
injections  must  be  employed  ;  a  weak  solution  of  acetate  of  lead,  or  the  liqnor 
aluminis  compositus  largely  diluted  with  tepid  water,  being  especially  nsefoL 
In  other  cases,  a  weak  solution  of  nitrate  of  silver  may  be  used  with  mnch 
advantage.  These  injections  should  be  employed  three  or  four  times  a  day 
and  in  large  quantity.  After  they  have  been  thrown  up,  a  piece  of  lint  weD 
soaked  in  the  lotion  should  be  introduced  between  the  opposed  mucous  bdt- 
faces,  so  as  to  prevent  their  coming  into  apposition,  the  discharge  being  in  a 
great  measure  kept  up  by  their  friction  against  one  another.  In  order  that 
the  injection  may  be  properly  given,  the  woman  should  lie  flat  on  her  back, 
and  pump  in  the  fluid  by  means  of  one  of  Kennedy's  elastic  bottles.  In  the 
treatment  of  gonorrhoea  in  women,  specifics  are  of  no  use  unless  the  urethra 
be  affected,  when  copaiba  may  be  given,  as  in  the  male.  The  disease  is  apt  to 
degenerate  into  a  chronic  gleety  condition,  leaving  a  thin  muco-purifonn  dis- 
charge, which  will  continue  to  be  infectious  fi>r  a  great  length  of  time. 

8TRIOTT7BB    OF    TBX    UBXTH&IL 

Much  discrepancy  of  opinion  for  a  long  time  existed  as  to  the  structure  of 
the  urethra,  some  Surgeons  admitting,  others  denying  its  muscularity.  The 
presence  of  muscular  fibres  in  the  urethra  had  been  suspected  by  many  in 
consequence  of  the  phenomena  presented  by  some  forms  of  stricture  being 
solely  explicable  in  this  way,  their  presence  was  first  actually  demonstrated  by 
KolUker  and  Hancock,  who  showed  that  the  tube  is  surrounded  thzongh  its 
entire  length  with. an  organic  muscular  coat.  Hancock  has  demonstrated  the 
course  of  these  fibres.  He  has  pointed  out  that  the  fibres  of  the  inner  layer 
of  the  muscular  coat  of  the  bladder  pass  forwards  underneath  the  muooos 
membrane  of  the  prostatic  portion  of  the  urethra,  and  those  from  the  outer 
layer  of  the  muscular  coat  of  the  bladder  outside  the  prostate.  These  two 
layers  join  at  the  membranous  portion  of  the  urethra,  forming  the  muscular 
covering  of  this  portion  of  the  canal.  At  the  bulb,  these  two  layers  diride 
again  ;  the  inner  lying  underneath  the  mucous  membrane,  separated  tifm  it 
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merely  by  areolar  tissne ;  the  external  lying  outside  the  corpna  spongiosum, 
between  it  and  its  fibrous  investment.  At  the  anterior  extremity  of  the 
urethra  they  unite  again  and  form  its  lips.  Thus  the  urethra  is  surrounded 
through  its  whole  length  by  muscular  fibres,  a  double  layer  of  which  invests  it 
at  the  membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  corpus  spongiosum  are  included  between  planes  of  these  fibres.  The 
vesicles  and  ducts  of  the  prostate  are  surrounded  by  layers  of  involuntary 
fibres  ;  those  of  the  ejaculatory  ducts  coming  from  the  non-striated  layer  of  the 
vas  deferens.  These  fibres  are  totally  distinct  firom  the  common  muscular 
apparatus  of  the  perinseum ;  and  their  existence  proves  the  urethra  to  be  a 
musculo-membranous  canal. 

By  Striotnre  of  the  Urethra  is  meant  a  narrowing  of  the  canal  at  one  or 
more  points.  These  may  proceed  from  three  distinct  conditions ;  viz. — 1, 
Spasmodic  Action  of  the  layer  of  the  involuntary]  Muscular  Fibres  situated 
outside  the  mucous  membrane ;  2,  Congestion  of  the  Mucous  Membrane  of 
the  canal ;  or,  8,  Organic  Changes  in  the  Mucous  and  Submucous  Tissues, 
consisting  of  thickening,  induration,  or  the  deposit  of  plastic  matter  within 
them.  According  as  the  disease  arises  firom  one  or  other  of  these  causes, 
it  may  be  termed  a  SpasmodiCy  a  Congesiivey  or  an  Organic  stricture.  These 
different  forms  of  the  disease  having  the  one  condition — ^narrowing  of  the 
methra— and  its  consequences,  in  common,  and  in  practice  being  often 
associated,  present  so  much  variety  in  their  symptoms,  in  the  treatment  they 
require,  and  the  constitutions  in  which  they  occur,  as  to  require  separate 
description. 

Bpeimodio  Stricture. — ^The  existence  of  this  form  of  constriction  has  been 
much  cavilled  at.  Surgeons,  disregarding  the  evidence  of  their  own  senses,  and 
being  led  away  by  an  imperfect  anatomical  examination  of  the  urethra,  have 
denied  the  possibUity  of  spasm  of  this  canal,  not  being  able  to  demonstrate  the 
existence  of  any  muscular  fibres  in  sufficiently  close  proximity  to  the  mucous 
membrane  to  influence  it  by  their  action.  The  possession  of  muscular  contrac- 
tility by  the  urethra  is,  however,  obvious  from  the  &cts  that  a  bougie  may 
occasionally  be  introduced  with  sufficient  ease,  but   that  the  Surgeon,  on 
attempting  to  withdraw  it,  will  find  it  tightly  grasped ;  so  also,  occasionally, 
on  introducing  the  instrument,  he  will  feel  it  meet  with  an  obstruction,  which 
on  steady  pressure  will  yield  with  that  species  of  quivering  that  is  peculiar  to 
spasm  of  muscular  fibre.    Again,  the  fiu^t  that  a  patient  will  at  one  time  pass 
his  urine  with  the  most  perfect  freedom,  whilst,  if  it  be  rendered  acrid  or  acid 
"by  drinking  spirits,  effervescent  wines,  or  other  similar  beverages,  almost  com- 
plete obstruction  will  ensue,  tends  to  prove  the  existence  of  an  occasional 
spasmodic  constriction  of  the  canal.    The  effect  of  anaesthetics  in  facilitating 
the  passage  of  a  catheter  must  also  be  attributed  to  relaxation  of  spasm.  These 
facts,  though  sufficiently  convincing  to  many  Surgeons,  had  failed  to  carry 
proof  of  the  existence  of  spasmodic  stricture  to  others,  until  the  researchea  ol 
Kollikcr  and  Hancock,  which  have  been  referred  to,  set  the  question  of  the 
muscularity  of  the  urethra  finally  at  rest. 

/^iisM.— The  causes  of  spasmodic  stricture  are  generally  such  condition^  ^ 
occasion  an  irritable  state  of  system,  as  long  residence  in  hot  climates,  eap^,.:^^^ 
if  conjoined  with  habitual  excesses  in  drinking,  high  living  and     ^^jj^jj 
indulgences.    The   more  immediate  causes    are   usually  ^'^y  ^J^^x^^taiices 
that  occasion  irritation  of  the  urethral  mucous  membrane,  which,  oeix^^  p^^. 
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pagated  to  the  smooth  mnscnlar  fibres  beneath,  calls  them  into  activity, 
and  thus  gives  rise  to  the  spasmodic  affection.  The  most  nsaal  of  these  are 
those  conditions  of  the  system  in  which  the  lithates  are  largely  eliminated  ;  as 
exposure  to  cold  and  wet,  by  which  the  action  of  the  skin  is  suspended  ;  or 
too  free  an  indulgence  in  spirituous  and  acid  liquors — such  as  red  or  effervescent 
wines,  beer,  or  punch — ^which  are  well  known  to  give  rise  to  an  attack  in 
many  constitutions. 

Symptoms. — In  spasmodic  stricture  we  find  evidence  of  narrowing  of  the 
urethra,  and  consequent  impediment  to  the  free  flow  of  urine,  rapidly  super- 
vening under  the  influence  of  certain  causes,  and  as  speedily  subsiding.  A 
patient,  for  instance,  in  his  ordinary  health  and  passing  urine  freely,  if  he  take 
such  food  or  drink  as  will  give  rise  to  a  very  acid  condition  of  this  fluid,  if  he 
be  exposed  to  cold,  or  get  out  of  health  in  any  way,  suddenly  finds  himself 
able  to  pass  his  urine  only  in  a  small  stream  by  drops  with  much  straining,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  treatment 
these  symptoms  rapidly  subside  ;  recurring,  however,  on  the  application  of  any 
exciting  cause.  At  the  time  of  the  occurrence  of  this  spasm  there  is  often  a 
sensation  of  weight  and  uneasiness  in  the  perinajum,  with  evident  irritation  of 
the  urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the 
orifice  ;  in  fact,  a  tendency  to  a  combination  of  the  congestive  with  the  spas- 
modic form  of  stricture.  There  will  often  be  found  to  be  a  very  slight  organir 
stricture  in  cases  of  the  spasmodic  form  of  this  disease ;  so  that,  when  the  spasm 
subsides,  the  urethra  will  not  be  quite  so  free  as  natural. 

Treatment — If  the  patient  be  suffering  from  spasmodic  difficulty  in  passing 
urine,  an  injection,  consisting  of  half  a  drachm  of  laudanum  in  a  little  starchy 
should  be  thrown  up  the  rectum,  a  morphia-suppository  given,  or  a  full  dose 
of  Dover's  powder  administered,  and  the  warm  hip-bath  used.  As  the  opium 
begins  to  take  effect,  the  urine  will  usually  be  passed  without  much  difficulty. 
The  bowels  should  then  be  made  to  act,  when  the  patient  Avill  usually  be 
relieved.  If  the  spasm  continue,  as  it  often  does,  for  some  days  or  weeks  after 
this,  a  full-sized  soft  bougie  should  be  introduced  every  second  or  third  day,  in 
order  to  lessen  the  irritability  of  the  urethra.  In  some  cases,  this  is  more 
effectually  done  by  the  use  of  a  plated  bougie  well  wanned  and  oUed.  What- 
ever instrument  is  used  should  be  of  large  size,  from  No.  8  to  10.  A  small 
bougie  will  often  be  arrested,  and  will  create  much  irritation,  when  a  large  one 
will  pass  readily.  If  the  use  of  the  instrument  cause  irritation  and  increase  of 
spasm,  it  is  better  to  omit  it  entirely,  and  to  trust  to  constitutional  treatment. 
But  the  Surgeon  must  not  be  discouraged,  if  the  first  few  introductions  of  the 
bougie  appear  to  increase  the  irritation ;  as  the  urethra  becomes  accustomed 
to  the  use  of  the  instrument,  relaxation  of  the  spasm  will  take  place.  At  tlie 
same  time,  the  patient's  general  health  should  be  carefully  attended  to ;  the 
bowels  must  be  kept  open,  and  the  diet  regulated  ;  all  acids,  stimulants,  and 
sweets  being  carefully  avoided.  During  the  time  when  the  bougie  is  being 
used,  he  should  take  the  citrate  of  potash  well  diluted. 

As  9,  preventive  treatment  of  these  attacks,  a  careful  regulation  of  the  diet* 
warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in  action  by  means 
of  horsehair-gloves  and  tepid  baths,  will  be  found  serviceable. 

CoagestiTe  Stricture. — Many  Surgeons  look  upon  spasmodic  sb^ttnre  as 
essentially  dependent  on  congestion  of  the  mucous  membrane  of  the  urethra* 
overlooking  altogether  the  existence  of  spasm,  or  considering  it  as  the  result 
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of  iiTitation  of  the  perineal  muscles,  and  not  of  the  trae  organic  mnsclas  of 
the  canal.  That  the  two  conditions  of  congestion  and  spasm  are  frequently 
associated  in  the  urethra,  in  the  relation  of  cause  and  effect,  there  can  be  no 
doubt ;  and  this  is  the  most  frequent  condition  in  which  spasmodic  strictures 
are  found.  Indeed,  congestion  plays  an  important  part  in  all  forms  of  stric- 
ture ;  it  may,  as  we  have  just  seen,  be  connected  with  the  spasmodic  variety ; 
it  may  occur  alone ;  or  it  may  be  associated  with  organic  stricture.  Some 
parts  of  the  urethra  appear  to  be  more  subject  to  congestion  than  others ; 
thus,  for  instance,  the  membranous  and  prostatic  portions,  especially  the  folds 
of  mucous  membrane  constituting  the  verumontanum,  are  peculiarly  liable  to 
become  congested. 

Catues. — Congestive  stricture  frequently  occurs  as  the  result  of  chronic  and 
long-continued  inflammation  of  the  urethra,  or  of  the  passage  of  urine  that 
has  been  rendered  irritating  by  being  too  concentrated,  or  by  an  admixture  of 
an  undue  proportion  of  lithates.  It  is  especially  in  gouty  or  rheumatic  sub- 
jects who  suffer  from  irritability  of  the  skin  and  mucous  membranes  that  this 
condition  occurs.  In  these  cases  there  is  no  true  or  permanent  obstruction ; 
bat  the  disease  is  transitory,  and  dne  solely  to  a  swollen  state  of  the  mem- 
brane of  the  part.  But  in  the  majority  of  cases  it  complicates,  and  aggravates 
serionsly,  spasmodic  and  slight  organic  strictures. 

Symptoms.—  In  congestive  stricture  we  not  only  find  the  common  symptoms 
f )Ccasioned  by  an  impediment  of  the  free  passage  of  the  urine,  but  some  swelling 
of  the  lips  of  the  urethra,  with  reddening  and  eversion  of  them.  Tliere  is  also 
slight  gleety  exudation,  and  not  unfrequently  an  abundant  puriform  discharge, 
in  fact,  urethritis  of  a  marked  kind,  with  a  sense  of  weight  or  fulness  in  the 
perinasum,  pain  in  micturition,  and  sometimes  uneasiness  in  defaecation.  This 
state  of  things  constitutes  a  very  troublesome  affection,  intimately  connected 
with  the  various  forms  of  urethritis,  and  exceedingly  apt  to  relapse  from  appa- 
rently very  trivial  circumstances,  slight  errors  of  diet,  dyspeptic  derangements^ 
or  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  carefiil  regulation  of  the  diet 
and  habits  of  Ufe,  and  especially  in  the  administration  of  the  citrate  of  potash, 
and  the  saline  aperient  mineral  waters,  as  those  of  Carlsbad  or  FriedrichshalL 
If  there  be  much  tenderness  or  weight  about  the  perinseum,  the  application 
of  leeches  to  this  part,  together  with  the  use  of  the  warm  hip-bath,  will  be 
serviceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than  by  local 

s-neans  in  many  cases,  yet  is  often  greatly  relieved  by  the  occasional  introduc- 

t^ion  of  bougies.    In  some  instances  a  soft  instrument,  in  others  a  silver,  will 

1  pQ  found  to  answer  best.    Whatever  is  used,  care  should  be  taken  to  introduce 

i  fc  slowly  and  with  every  possible  gentleness.    With  all  care,  some  haemorrhage 

usually  follows  the  passage  of  the  instrument ;  not  from  deep  laceration,  but 

pimply  as  the  result  of  compression  of  the  mucous  membrane;  and  tbe 

rl  f  flcharge  of  blood  appears  to  be  beneflcial  rather  than  otherwise. 

Orgaaio  Stricture-— This,  the  true  form  of  stricture,  is  the  result  of  the 
fV>rmation  of  dense  fibrous  tissue  in  the  mueouB  membrane  and  BubBaxx^voxxft 


t  I  **«ue  of  a  portion  of  the  urethra,  in  many  cases  ext«ndmg  to  the  ^eighYHsvxtxiig 
f  >ongy  tissue,  or  even  further.    This  is  produced  as  ^1^^.  J^^?  ^^    ^Vvtc^mc 
rAiiammation  or  of  the  healing  of  ulcers  or  wounds,  and  differs  in  no  xt^spect 
pjn  the  cicatricial  fibroid  tissue  formed  in  other  parts  under  similar  oironm- 
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stances.  In  its  development  it  shows  the  tendency  to  contraction  which  forms 
the  characteristic  feature  of  all  fibrous  tissue  produced  as  a  consequence  4»f 
inflammation,  and  thus  leads  to  a  narrowing  of  the  canal  it  surrounds.  The 
causes  of  stricture  are,  1.  Chronic  inflammation  of  the  mucous  membrane,  re- 
sulting from  gonorrhoea.  Repeated  gonorrhoeas  and  long-continued  gleets  are 
by  far  the  most  fertile  causes  of  this  disease.  The  long  continuance  of  the 
inflammation  is  more  to  be  dreaded  than  its  intensify  in  occasioning  this  mis- 
chief ;  hence  it  is  of  great  importance  not  to  allow  gleets  to  run  on  indefinitely, 
as  they  will  almost  to  a  certainty  be  followed  by  constriction  of  some  portion 
of  the  urethiu  2.  The  healing  of  an  intra-urethral  chancre  always  giTss 
rise  to  a  stricture.  This  is  met  with  within  an  inch  of  the  orifice,  and  is  a 
comparatively  rare  form  of  the  disease.  3.  The  most  inveterate  form  of  stric- 
ture arises  from  transverse  laceration  of  the  urethra  from  blows  or  kicks  in  the 
perinseum  healing  by  a  contracted  scar.  Severe  contusions  of  other  parts  of 
the  canal  may  in  the  same  way  cause  narrowing  of  its  calibre.  A  more  ni« 
cause  is  the  injury  done  to  the  urethra  of  a  child  by  the  lodgment  of  a  calculns, 
or  in  the  effort  to  extract  it. 

Age, — Stricture  of  the  urethra  may  be  met  with  at  any  age  after  pnberty. 
The  causes  that  usually  give  rise  to  it  seldom  come  into  operation,  however, 
before  the  adult  age ;  hence  strictures  are  not  very  common  before  25  yeazs  of 
age.  Between  that  period  and  the  age  of  40  they  most  commonly  originate; 
and  may  then  continue  for  an  indefinite  period.  The  earliest  age  at  which  I 
have  seen  true  organic  stricture  of  the  urethra  has  been  in  a  boy  14  years  old, 
when  it  had  already  existed  for  more  than  12  months ;  it  was  situated  cme 
and  a  half  inch  from  the  meatus,  and  was  so  tight  as  only  to  admit  of  No.  1 
catheter.  It  was  complicated  with  and  had  given  rise  to  a  fistula  in  perinaeo, 
through  which  the  greater  part  of  the  urine  escaped.  The  boy  in  whom  it 
occurred  could  give  no  explanation  of  its  occurrence,  but  it  was  probaUy  traa- 
matic.  His  attention  was  first  directed  to  it  by  a  sudden  attack  of  retention. 
The  stricture  was  hard  and  gristly,  about  half  an  inch  long,  and  reqnmd 
urethrotomy  for  its  relief.    There  was  no  calculus. 

Seat. — ^The  seat  of  organic  stricture  varies  considerably ;  indeed,  any  portioa 
of  the  urethra  may  be  affected  by  it,  except  the  prostatic.  It  was  at  one  time 
believed  that  the  membranous  portion  of  the  canal  was  the  most  frequently 
affected  by  this  disease.  This,  however,  there  can  be  little  doubt,  is  an  eno* 
neous  opinion.  H.  Smith  has  examined  98  specimens  of  stricture  contained 
in  the  different  London  museums ;  of  these  he  found  only  21  seated  in  the 
membranous  portion  of  the  urethra,  whilst  77  were  anterior  to  the  triangnkr 
ligament ;  the  majority  of  these  being  either  in  the  bulbous  portion  <^  the 
urethra,  or  a  little  in  advance  of  this.  Sir  H.  Thompson,  in  his  excellent  work 
on  Stricture,  states  that,  in  an  examination  of  820  strictures,  he  found  215  at 
the  junction  of  the  spongy  and  membranous  portions  of  the  urethra ;  51  in 
the  spongy  portion,  from  an  inch  in  front  of  its  oommenoement  to  within  two 
inches  and  a  half  of  the  external  meatus ;  and  54  at  the  external  orifice  or 
within  two  inches  and  a  half  of  it.  The  part  most  frequently  affected  is  iht 
first  inch  of  the  spongy  portion ;  in  the  membranous  portion,  strioiore  is 
extremely  rare,  being  idmoet  invariably  of  traumatic  origin  when  sitoated  in 
this  part.  He  says  also,  *'  I  may  confidently  assert  that  there  is  not  a  sinirle 
case  of  stricture  in  tlie  prostatic  portion  of  the  urethra  to  be  found  in  any  one 
of  the  public  museums  of  London,  Edinburgh,  or  Paris."    OccasionaDy  stric^ 
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torus  are  multiple,  two  frequently  occurring,  and  BOmetimes  as  many  as  four 
or  five, 

Fatholt^lioal  Appasnuiovi. — la  describing  the  appearances  commonly 
met  with  in  a  well-marked  case  of  organic  stricture,  it  will  be  most  convenient 
to  sii[^>OBe  that  the  whole  canal  has  been  laid  open  along  its  roof,  and  to  con- 
aider  the  parts  in  the  following  order,  1.  The  part  of  the  urethra  anterior  to 
the  stricture.  2.  The  stricture.  S.  The  urethra  behind  the  stricture,  4.  The 
bladder.    5.  The  uretera  and  kidneys. 

1.  The  Urethra  anterior  to  the  Striclure  is  perfectly  healthy,  unless  it  baa 
been  injured  by  instruments.  If  the  cut  edge  of  the  mucous  membrane  be 
taken  in  a  pair  of  forceps,  it  will  be  found  to  show  a  considerable  degree  of 
elasticity.  Its  colour  is  pink,  and  it  is  semi-transparent.  The  spaces  of  the 
spongy  tissue  beneath  are  empty  and  open,  or  filled  with  hlood, 

2.  The  Sirktwe. — At  the  narrowed  part  the  surface  of  the  mnoous  mem- 


Ltmne  is  of  au  opaline  white  colour,  marked  by  longitudinal  ridges,  and  often 
purciunent-Iiko  in  appearance.     If  its  edge  be  seized  in  the  forceps  it  will  ba 
foood  to  possess  but  little,  if  any,  elasticity,  and  to  be  firmly  fixed  to  the  parts 
l>«aeath.    The  submucous  tissue,  instead  of  forming  a  delicate  areolar  layer, 
itt  represented  by  tough  rigid  fibroid  tissue  firmly  adherent  on  one  side  to  the 
iixncuus  membrane,  and  blending  on  the  other  irith  the  cavemoua  tissue  of  the 
«.;orpus  spongiosom.    The  spaces  of  the  spoiigy  tissue  are,  in  all  more  advanced 
0 pccimens,  ohhterated  for  a  greater  or  less  extent  near  the  stricture,  so  that  the 
cjAUipns  spongiosum  at  this  spot  is  converted  into  a  dense  solid  mass.     In  very 
tj-3ctreme  cases  the  chronic  infiammatory  induration  extends  even  to  the  areolar 
t  iflsoe  beyond.    The  character  of  the  stricture  varies  greatly.    In  some  caaea 
it.    i»  annular,  encircling  the  whole  canal  equally  for  some  little  distance.    Wlie^ 
i  t.   is  elongated,  there  is  usually  marked  consolidation  of  the  corpus  sponjjioBmn, 
.,j5»  in  Fig.  920.    la  other  cases,  again,  annular  strictures  may  be  narrow  aad 

VOL.  II.  *   A 
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sharp-edged,  and  are  then  called  "  pack-thread  "  or  "  bridle  "  strictniefi ;  am- 
sisting  of  bands  stretching  across  the  urethra  (Fig.  921).  Sometimes  there 
are  several  of  these  in  close  proximity  to  one  another,  leaving  merely  narroir 
passages  between  or  under  them.  These  bands  occasionallj  stretch  direct!? 
across  the  canal,  but  at  other  times  and  more  commonly  they  take  a  somewhat 
oblique  direction  (Fig.  922).  It  is  not  very  clear  how  these  bridles  or  ft«M 
stretching  across  the  urethra  are  formed.  It  can  scarcely  be  by  infiammat<BT 
exudation  ;  it  is  more  probable  that  they  are  occasioned  by  perforation  of  an 
annular  narrowing  of  the  mucous  membrane  by  the  point  of  the  catheter. 
These  various  kinds  of  organic  stricture  are  hard  and  elastic ;  sometiines, 
when  old,  almost  cartilaginous  in  their  density,  feeling  gristly  and  rough  tu 
the  instrument  that  passes  over  them. 

The  Amount  of  Canstrictian  varies  greatly  in  organic  stricture,  frf«i 
slight  narrowing  of  the  channel  to  almost  complete  obstruction  of  it  A 
question  has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  com- 
pletely impermeable  by  a  stricture.  In  answering  this,  it  is  neo^saiy  to  be 
agreed  upon  the  meaning  of  the  term  "  impermeable."  If  by  it  be  meant 
impenetrable  to  the  passage  of  a  catheter,  there  can  be  no  doubt  that  soch 
strictures  may  occasionally,  though  very  rarely,  occur  ;  the  channel  being  r* 
narrow,  oblique,  or  tortuous,  that  the  instrument  cannot  be  passed  through  it 
Strictures,  however,  of  this  description  may  usually  be  ultimately  made  per- 
meable to  instruments  by  proper  and  careful  treatment.  If  by  "  impetineable'* 
is  meant  generally  impervious  to  the  passage  of  urine,  there  can  be  no  douk 
that  such  a  condition  does  not  exist.  It  would  clearly  be  incompatible  witb 
life,  unless  a  fistulous  opening  existed  behind  the  stricture,  through  which  the 
urine  might  pass  out ;  and,  even  with  such  an  aperture  existing,  I  havte  never 
heard  of  or  seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatu?. 
unless,  in  consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  the 
urethra  had  sloughed  away  ;  and  it  is  clear  that,  so  long  as  any  urine  passes 
out  in  this  way,  a  stricture  cannot  be  looked  upon  as  truly  impermeable, 

3.  The  Uretlira  behind  the  Stricture  is  dilated  often,  so  as  to  form  & 
considerable  pouch,  in  which  in  rare  cases  phosphatic  concretions  may  form. 
The  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  elasticity 
is  indicated  by  its  being  thrown  into  longitudinal  folds ;  it  is  nsually  of  an  ash- 
gi-ey  colour  indicating  that  it  has  suifered  from  chronic  congestion  or  in&fii- 
mation.  The  orifices  of  the  lacunas,  and  of  the  small  glands  opening  upon  it 
are  dilated  often  to  a  considerable  size.  This  is  also  veiy  marked  in  the  floor 
of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause  considenibk 
embarrassment  in  treatment,  the  instniment  lodging  in  them  after  faavix^ 
safely  passed  the  stricture.  The  cause  of  these  changes  is  the  extr^ne  tension. 
this  part  of  the  urethra  is  exposed  to  during  micturition  owing  to  the  olwtnK^ 
tion  in  front,  and  the  powerfiil  hypertrophied  bladder  behind. 

4.  The  Bladder  in  all  well  mai*ked  cases  of  stricture  shows  endencv  v£ 
chronic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  adfc- 
grey  colour.  If  from  any  cause  the  condition  has  been  aggravated  bef<«« 
death,  dark  red  and  purple  patches  will  be  found  upon  it.  As  a  rule  cavft j  of 
the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied,  girins: 
rise  to  marked  fesciculation  of  its  inner  surface.  In  exceptional  cases, 
especially  in  old  men,  it  may  be  dilated  as  well  as  thickened ;  sacculi  are  \-erT 
common. 
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5.  The  Ureters  are  often  more  or  less  dilated.  ThiB  ia  not,  as  was 
formerly  supposed,  due  to  regor^tation  of  urme,  bat  to  obstmction  to  the 
orifice  of  the  ureter  by  the  chronic  inflammation  of  the  mucous  membrane, 
and  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
dilates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  fiirther 
changes  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
Chapter  LXVII. 

Symptoms. — The  amount  of  constitiitioiuJ  disturbance  set  np  by  a 
stricture  will  vary  greatly  in  different  cases.  In  many,  and  indeed  in  most 
instances,  it  is  not  very  great.  The  extent  to  which  the  constitution  is 
influenced  will  generally  be  in  proportion  to  the  tightness  and  duration  of  the 
stricture ;  but  it  is  surprising  how  much  constitutional  irritation  is  set  up  in 
some  systems  by  a  stricture,  even  though  it  be  not  very  tight.  The  inter- 
ference with  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
kidney,  the  nature  and  the  symptoms  of  which  have  been  fully  described  in 
Chapter  LXII.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
tutional symptoms  are  rather  of  a  nervous  character ;  the  patient  suffering  not 
only  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by  nervous 
prostration,  each  time  the  urine  flows  over  the  tender  and  irritable  surface. 

The  Local  Signs  of  stricture  are  always  well  marked,  are  very  unequivocal, 
and  are  dependent  simply  on  the  mechanical  obstacle  presented  by  the  con- 
tracted urethra  to  the  free  escape  of  the  urine.  The  disease  usually  com- 
mences with  the  retention  in  the  urethra  of  a  few  drops  of  urine  after  evacua- 
tion of  the  oontents  of  the  bladder  ;  these  escape  and  wet  his  clothes.  The 
patient  finds  that  he  has  to  pass  urine  more  frequently  than  usual,  both  by 
night  and  day  ;  there  is  some  straining,  perhaps  a  slight  gleety  discharge,  and 
a  feeling  of  weakness  about  the  genital  organs.  The  stream  of  urine  has 
changes  impressed  upon  it  during  its  passage  through  the  stricture,  by  which 
its  shape  and  direction  are  modified  ;  thus,  it  may  become  forked,  scattered, 
twisted,  fan-like,  or  be  discharged  in  a  double  current — one  projected  directly 
forwards,  the  other  dropping  ixjrpendicularly  downwards.  There  is  usually 
but  little  pain  in  micturition,  and  such  as  there  is  occurs  during  this  act,  and 
ceases  as  soon  as  it  is  completed.  As  the  disease  advances,  these  signs 
necessarily  become  more  marked,  until  they  may  terminate  in  complete 
retention;  they,  however,  often  come  on  in  a  very  insidious  manner,  and 
when  the  patient  seeks  advice  he  is  found  to  be  alr^y  the  subject  of  a  very 
tight  and  intractable  stricture  ;  indeed,  in  some  cases,  the  first  circumstance 
that  directs  the  attention  of  the  patient  to  his  complaint  is  the  sudden 
occurrence  of  retention  of  urine. 

Szuniaatloii  of  the  Patient  finr  Mriotnre. — ^In  all  cases  of  suspected 
stricture,  the  Surgeon  should,  if  possible,  see  the  patient  pass  water  before 
using  an  instrument.  He  will  thus  be  able  to  jnd^  of  the  actual  amount  of 
obstruction.  It  sometimes  happens  that  the  canal,  though  not  greatly 
narrowed,  is  tortuous  and  indurated,  so  that  an  instrument  enten  vrith  great 
difficulty,  although  the  patient  passes  a  fair  stream  of  urine.  Such  a  case 
might  readily  be  mistaken  for  a  very  tight  stricture  if  the  examination  is  com- 
menced by  attempting  to  pass  an  instrument.  The  existence  of  a  stricture 
can  however  be  determined  with  certainty  only  by  the  introduction  of  an  in- 
strument.   In  exploring  the  canal  in  a  suspected  case,  two  points  have  to  be 

ascertained,  the  existence  of  a  stricture,  and  its  degree  of  tightness. 

4  A  2 
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The  Existence  of  a  Stricture  is  best  detennined  by  paflring  a  soft 
conical  French  boogie  about  No.  8  (English  scale).  It  must  be  slightly 
warmed  and  well  oiled.  This  will  pass  readily,  unless  the  canal  be  distinctly 
constricted,  when  it  will  be  arrested  at  the  narrow  point.  In  this  exploration, 
too  small  an  instrument  must  not  be  used,  lest  it  hitch  in  the  f ossse  of  the 
urethra  or  against  the  verumontanum,  and  this  accidental  arrest  bemistak.n 
for  the  obstruction  produced  by  a  stricture  ;  or  it  may  pass  through  the 
stricture,  and  thus  mislead  the  Surgeon.  The  existence  of  a  stricture  having 
been  ascertained,  the  next  point  is  to  determine  its  d^ee  of  iightneee.  This  is 
best  done  by  withdrawing  the  instrument  previously  used,  and  then  introduc- 
ing a  smaller  one  about  the  size  of  the  stream  of  urine  that  the  patient  paaBe& 
If  this  &il  to  enter  the  stricture,  a  smaller  one  still  must  be  used,  until  that 
size  is  reached,  which  can  be  introduced  with  but  a  moderate  degree  of  force. 
In  this  way  the  existence,  the  seat,  and  degree  of  tightness  of  the  strictare, 
are  ascertained. 

A  soft  instrument  should  always  be  used  by  preference  for  this  preliminary 
examination,  as  it  causes  less  pain,  and  with  the  most  ordinary  skill  and  cair 

it  is  impossible  to  do  the  patient  any  injury 
with  it.  There  is  no  doubt  that  iufoimation 
as  to  the  length,  degree  of  induration,  and  fonn 
of  the  narrowing,  may  be  gained  by  the  expe- 
rienced Surgeon  by  means  of  a  metal  bougie ; 
but  the  knowledge  thus  gained  is  not  sofBcient 
to  counter-balance  the  greater  ease  and  safety 
of  a  soft  instrument. 

The  slighter  narrowings  of  the  nrethim  are 
not  easily  recognized  by  the  means  just 
described.  For  Uiis  purpose  the  conical  ix  olive* 
headed  bougie  (Figs.  923,  924)  will  be  found 
most  useful.  The  conical  shape  of  this  inatm- 
ment  enables  it  to  pass  readily  towards  the 
bladder,  but  on  withdrawing  it  the  shoalder 
hitches  on  any  narrow  part.  The  instniinent 
should  be  graduated  in  inches,  so  that  the  exact 
distance  of  the  stricture  from  the  orifice  can  be 
readily  determined.  If  it  be  desired  to  determine  more  accurately  the  seal  of 
the  stricture,  the  distance  of  the  orifice  of  the  bladder  from  the  meatus  externa^ 
must  first  be  determined  by  carefully  passing  a  graduated  *'  catheter  d  &Mii^,** 
and  noting  the  exact  moment  at  which  the  urine  commences  to  flow.  The 
graduated  olive-headed  sound  is  then  passed,  and  slowly  withdrawn.  If  the 
hitch  or  cling  be  felt  between  one  inch  and  one  and  three-qnart^a,  the 
stricture  is  in  the  membranous  part.  If  between  one  and  three-qoartera  and 
three  inches,  it  is  in  the  bulbous  portion.  For  the  purpose  of  measuring  these 
slight  strictures,  Otis,  of  New  York,  has  invented  an  instrument  which  he  call* 
the  **  urethrometer  *'  (Fig.  925).  It  consists  of  a  straight  tube,  the  end  of 
which  can  be  dilated  into  a  sort  of  fenestrated  sphere,  and  the  size  to  which  it 
is  dilated  is  registered  on  a  small  dial  on  the  handle.  The  instrument  can  be 
readily  introduced  into  the  bladder,  if  necessaiy,  but  there  is  no  advantage  in 
so  doing.  When  in  the  urethra,  behind  the  stricture,  the  bulb  is  gradnallT 
expanded  till  it  is  just  held,  but  not  tightly  grasped.    It  is  then  drawn  steadilT 


Fig.  0!S.~ 
Conical-headed 


Sound. 


Fig.  924.— 
OUveheaded 
Sound. 
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forward,  and  when  it  \&  stopped  the  bulb  is  gradually  diminished  till  it  passes 
the  stricture.    The  exact  size  of  each  part  is  thus  registered  on  the  di:il« 

The  employment  of  soft  wax  bougies  has  been  recommended  with  the  view 
of  taking  a  mould  of  the  size,  shape,  and  direction  of  the  stricture,  by  pressing 
the  end  of  the  instrument  into  it ;  but  no  possible  advantage  can  be  derived 
from  this  proceeding,  and  a  Surgeon  accustomed  to  the  use  of  metallio  instru- 
ments can  obtain  all  this  information  with  more  certainty  by  the  finer  touch 
afforded  by  them. 

TreatmsnL — The  treatment  of  organic  stricture  of  the  urethra  may  be  con- 
ducted by  the  following  methods : — 1,  Gradual  Mechanical  Dilatation ;  2,  Con- 
tinuous Dilatation ;  8,  Caustics ;  4,  Forcible  Expansion  or  Rupture ;  5» 
Internal  Urethrotomy ;  6,  External  Urethrotomy  or  Perinseal  Section.    What- 


Ffg.  925.— Otis's  Urethrometcr.    a.  Open  ;  •.  End  cIomcL 

ever  plan  of  treatment  be  adopted,  the  Surgeon  must  bear  in  mind  that  his 
operations  have  to  be  conducted  upon  a  tender  canal  endowed  with  exquisite 
sensibility,  which  sympathizes  closely  with  the  conditions  of  the  general  system, 
and  in  which  improper  violence  or  too  active  measures  may  set  up  a  degree  of 
irritation  that  will  readily  extend  to  neighbouring  structures,  and  thus  jeopar- 
dize the  life  of  the  patient.  But,  though  it  is  necessary  to  recollect  all  this,  he 
must  not  run  into  the  opposite  and  equally  dangerous  extreme  of  adopting 
inefficient  measures  for  the  removal  of  the  obstruction.  A  bad  stricture  is 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable,  and  will 
almost  inevitably,  if  left  to  itself,  terminate  fatally  by  the  induction  of  renal 
disease,  or  of  serious  local  complications.  We  must  therefore  not  hesitate  to 
adopt  sufficiently  energetic  measures  for  its  removal ;  and  if  these  be  properly 
conducted,  there  is  scarcely  any  affection  in  which  the  Surgeon  can  afford  hk 
patient  greater  relief  than  in  this.  At  the  same  time,  however,  that  local 
means  are  being  used,  constitutional  treatment  should  not  be  neglected. 
Organic  stricture  is  often  more  or  less  associated  with  a  spasmodic  or  a  con- 
gestive condition  of  the  urethra,  and  requires  the  same  constitutional  treat- 
ment, modified  according  to  circumstances,  that  is  necessary  in  these  affections 
— proper  r^ulation  of  diet,  avoidance  of  all  articles  of  food  that  generate 
litbates,  and  care  not  to  allow  the  urine  to  become  too  concentrated.  Attention 
to  the  maintenance  of  the  healthy  action  of  the  Uver  and  skin  will  also  tend 
much  to  increase  the  patient's  comfort,  and  to  ward  off  the  more  serious 
consequences  of  stricture. 

In  all  except  the  slightest  cases  of  stricture  it  is  advisable,  before  begiiming 
mechanical  treatment,  to  subject  the  patient  to  constitutional  remedies  to 
diminish  as  &r  as  possible  the  congestion  and  spasm  which  may  be  present.  If 
any  serious  difficulty  be  anticipated,  and  if  the  circumstances  of  the  patient 
permit  it,  he  should  be  confined  to  bed  for  a  day  or  more.  The  bowels  should 
be  freely  opened,  and  he  should  sit  for  some  time  in  a  hot  hip-bath,  morning 
and  evening.  An  opium  or  morphia  suppository  may  be  administered  at  night. 
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and  if  the  signs  of  congestion  be  well  marked,  a  few  leeches  may  be  applied  to 
the  perimeom.  Oocasionallj  blisters  oyer  the  seat  of  strictare^  when  it  eta  be 
clearly  felt  ftt)m  without,  may  be  of  service.  By  these  means  alone,  a  stricture 
which  at  first  seemed  almost  impermeable  may  be  so  far  relieved  as  to  take  s 
No.  4  or  5  catheter. 

1.  OradvAl  Meohaaiioal  SilatetioaL,  as  it  is  erroneously  termed,  is  the 
nsoal  and  certainly  the  most  snccessfhl  mode  of  treating  ordinary  strictures ; 
but  it  is  not  the  mere  stretching  or  forcible  dilatation  of  the  Btrictore  tliat 
cures  it.  The  means  employed  to  produce  dilatation  tend  to  promote  the 
absorption  of  chronic  inflammatory  products  in  and  underneath  the  maoooi 
membrane,  which  especially  constitute  the  stricture. 

The  instruments  that  are  used  for  dilatation  are  either  metaUic,  such  u 
silver  catheters,  steel  sounds,  or  plated  bougies ;  or  made  of  some  soft  and 
yielding  material,  as  gum-elastic  catheters,  catgut,  whalebone,  or  elastic 
bougies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  instrument  to 
anoUier,  it  is  well  not  to  be  too  exclusive  in  the  use  of  any  one  ;  for  it  will 
be  found  in  particular  strictures  and  certain  constitutions  that  it  is  advan- 
tageous to  depart  from  the  ordinary  practice,  and  that  the  Surgeon  may 
modify  with  great  benefit  to  his  patient  the  mechanical  means  that  he  adopts 
As  a  general  rale,  if  the  stricture  can,  be  treated  from  the  first  by  soft  insmi- 
ments,  so  much  the  better.  They  cause  less  pain  and  irritation,  and  the 
danger  of  making  false  passages  is  avoided.  When  the  stricture  is  tii^^bt, 
cartilaginous  and  of  old  standing  it  is,  however,  firequently  impossible  to  pass 
any  soft  instrument  through  it,  and  then  a  well-made  steel  bougie  or  a  silver 
catheter  must  be  used.  When  once  dilatation  has  been  carried  to  a  oertain 
point,  for  instance  to  the  introduction  of  a  No.  5  catheter,  then  soft  instra- 
ments  can  always  be  employed  if  preferred  ;  but  at  this  stage  of  the  treatment, 
when  the  risk  of  making  a  &lse  passage  is  very  small,  conical  steel  boogies 
will  in  many  cases  be  found  not  only  more  eificient  but  quite  aa  comfortable 
to  the  patient. 

The  best  soft  instruments  are  the  conical  bougies  and  catheters  with  huttHm 
ends  (Figs.  926  and  927).  Their  introduction  excites  &r  less  irritation  and  pain, 
with  much  less  likelihood  of  bleeding  from  a  congested  mucous  membrane,  than 


Fig.  P^G.^Conical  Btilbons  Bongie. 


does  that  of  metallic  or  even  gum-elastic  instruments.    In  most  cases  of 
ordinary  stricture  they  will  be  found  to  be  the  safest  and  most  agreeable  ifl- 


ng.  0S7.— Oonloal  Bolbons  Catheter. 


stmments  to  use.    They  will  often  glide  through  a  tight  iiritabie  strictiiri, 
when  all  other  instruments,  especially  metallic  ones,  fail  to 
kfiiiform  bougie  made  of  whale-bone,  gum-elastic  or  catg 
be  passed  through  a  very  narrow  stricture,  when  every  othi 
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to  do  80.  The  ordinary  EngliBh  gam-elaBtic  catheter  is  of  little  use  in  the 
treatment  of  airictnre  by  simple  dilatation.  A  conical  instrument,  the  point 
of  which  is  small  enough  to  pass  readily  through  the  stricture,  can  easily  be 
pushed  on  so  as  to  exert  considerable  dilating  force  with  its  thickest  part. 
An  ordinary  English  gum-elastic  which  is  the  same  size  throughout,  cannot  be 
got  into  the  stricture  at  all  so  as  to  exert  any  dilating  force,  as  it  is  not  stiff 
enough  to  be  forced  into  it.  If  a  stylet  be  used  to  stiffen  it,  it  becomes  as 
capable  of  making  a  false  passage  as  a  steel  bougie,  and  is  not  under  the  same 
control. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  the  plan  'recommended 
by  Brodie  may  be  advantageously  employed.  This  consists  in  taking  a  tine 
catgut  bougie,  and  bending  it,  as  represented  in  Fig.  928, 
about  an  inch  from  the  point,  so  as  to  follow  the  track  of  the 
stricture  more  closely.  In  this  way,  strictures  that  are  other- 
wise impassable  may  be  rendered  pervious  with  comparative 
ease. 

If  metal  instnmients  are  used  the  most  efBcient  are  conical 
steel  bougies  or  sounds  as  they  are  often  caUed.  The  best 
curve  for  these  instruments,  I  think,  consists  of  one-fourth  of 
the  circumference  of  a  circle  4^  inches  in  diameter.  There 
should  be  a  difference  of  three  sizes  between  the  point  and  pig,  ^o^.  _ 

the  thickest  part,  which  corresponds  to  the  bend  of  the  ^*^  sS^Jr 
instrument.  The  point  should  be  well  rounded,  and  the  stricture, 
instrument  passes  more  readily  if  there  is  a  slight  con- 
striction immediately  beyond  it.  The  instruments  should  be  made  of 
nickel-plated  steel  and  be  highly  polished.  It  should  have  a  broad 
metdlic  handle,  which  transmits  any  sensation  communicated  to  the  point 
more  readily  than  a  wooden  one.  That  this  instrument  will  pass  much 
more  easily  than  a  catheter  is  self-evident,  and  the  latter  should  be  used  only 
when  it  is  intended  to  tie  it  in.  If  a  catheter  be  used  it  should  be  made  very 
solid  and  stiff.  The  rings  should  be  large,  so  as  to  serve  for  a  handle,  and 
the  eyes  well  rounded  off  and  somewhat  depressed,  so  that  they  nuiy  not 
scrape  the  urethra.  These  instruments  should  be  used  with  every  possible 
care  and  gentleness  ;  but,  though  no  one  recognizes  more  strongly  than  I  do 
the  necessity  of  not  employing  unnecessary  violence  in  their  introduction,  it 
is  useless  to  think  of  passing  a  catheter  through  a  tight  hard  stricture 
without  the  employment  of  some  degree  of  force.  The  catheter  will  not 
"  find  its  own  way  *'  here  as  it  may  in  a  healthy  urethra,  but  it  must  be  guided 
and  directed  by  the  hand  of  the  Surgeon  ;  and  there  is  scarcely  an  operation 
in  surgery  that  requires  more  tact  and  delicacy  of  manipulation  than  that  of 
passing  an  instrument  through  a  tight  stricture.  Here  some  force  must  be 
used,  but  the  skill  is  shown  in  proportioning  this  to  the  amount  of  resistance, 
and  in  using  it  in  a  proper  direction.  The  appearance  of  force  is  indeed  often 
greater  than  the  reality ;  for,  though  the  point  of  the  catheter  have  passed 
a  tight  stricture,  it  may  still  require  considerable  pressure  to  push  the  rest  of 
the  instrument  through  it.  With  a  conical  steel  bougie  less  force  is  required 
than  with  the  catheter,  as  the  stretching  is  not  done  with  the  point  which 
usually  passes  easily  through  the  stricture,  but  with  the  expanded  part  beyond, 
which  from  its  conical  form  passes  without  much  difficulty. 

/n/roAietfm.— Catheters  and  sounds  are  best  introduced  by  laying  th^ 
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patient  fiat  upon  his  back,  with  the  pelvis  somewhat  raised,  and  the  head 
and  shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts  the 
instrument,  well-warmed  and  oiled  with  ^^  Lund^s  oil  *'  or  vaseline,  into  the 
urethra,  with  its  concavity  turned  towards  the  left  groin,  and  passes  it  down  the 
canal,  at  the  same  time  drawing  the  penis  upwards  with  his  left  hand,  so  as  to 
put  the  mucous  membrane  on  the  stretch.  As  the  instrument  approaches  the 
triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the  same 
time  raised  perpendicularly ;  and,  as  its  point  passes  under  the  pubes,  it  shoold 
be  kept  well  against  the  upper  surface  of  the  urethra,  and  made  to  enter  the 
bladder  by  depressing  the  handle  towards  and  between  the  thighs.  The  snrest 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  which  is  more  fixed 
than  the  lower,  and  less  liable  to  the  existence  of  fistulous  openings  or  ftlse 
passages.  Should  difficulty  be  experienced,  the  introduction  maybe  facilitated 
by  injecting  and  slightly  distending  the  urethra  with  olive  oil  before  paasiiig 
the  instrument. 

If  difficulty  is  found  in  introducing  the  instrument,  and  if  any  doubt  exist 
as  to  its  being  in  the  right  passage,  the  finger  must  be  introduced  into  the 
rectum  and  its  position  felt  for.  If  the  point  of  the  instrument  has  left  the 
urethra  this  may  be  recognized  by  its  being  too  thinly  covered  and  too  near 
the  gut,  or  by  its  being  out  of  the  middle  line. 

Chloroform  or  ether  need  be  administered  only  if  the  stricture  be  very 
tight  or  the  patient  irritable.  Under  the  influence  of  an  ansssthetic,  however, 
many  strictures  may  be  readily  passed  with  metallic  instruments  that  aie  noC 
pervious  any  other  way. 

Basiilts  of  Zntroduetion  of  aa  Instrument. — The  introduction  of  an 
instrument  usually  gives  rise  to  a  smarting,  painful  sensation  in  the  nr^hrs  ; 
this  is  generally  most  severe  as  the  point  approaches  the  neck  of  the  bladder, 
and  is  then  sometimes  attended  by  nausea  and  sudden  f  aintness.  As  a  general 
rule,  the  instrument  should  be  passed  every  second  or  third  day,  and  when 
introduced  should  be  left  in  for  about  five  minutes,  or  until  the  spasm  (»f 
the  urethra  induced  by  its  introduction  has  subsided.  If,  however,  the 
stricture  be  extremely  tight,  a  very  small  catheter  only  having  been  intro- 
duced, the  instrument  may  be  left  in  for  twenty-four  or  forty-eight  hours. 
when  it  will  be  found  that,  however  tightly  grasped  it  had  been  originaUy, 
it  has  become  loosened ;  a  slight  discharge  being  at  the  same  time  set  up 
from  the  urethra.  It  may  then  be  readily  withdrawn,  and,  when  the  ixriut- 
tion  has  subsided  at  the  end  of  a  couple  of  days,  a  considerably  larger  one  may 
be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  veiy  gradual. 
It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of  introdnctioa. 
Many  urethrse  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  the 
same  instrument  on  two  or  three  successive  occasions  before  a  larger  siie  can 
be  introduced.  The  size  of  the  instrument  may  be  gradually  increased  until 
that  is  reached  which  the  urethral  orifice  readily  admits;  beyond  this,  the 
Surgeon  should  not  go  ;  but  so  soon  as  the  full  size,  usually  No.  12  or  14,  can 
be  introduced  with  ease,  it  should  not  be  passed  so  ftequently  as  before ;  once 
a  week  or  ten  days,  and  gradually  with  less  frequency.  But  a  patient  who  has 
once  suffered  from  a  tight  stricture  should  pass  an  instrument  at  least  once  a 
month  for  the  rest  of  his  life. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  1^: 
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up,  and  inflammation  of  the  testicles,  and  abscess  in  the  perinseom  or  prostate^ 
indnoed.  I  have  more  than  once  had  occasion  to  regret  being  in  too  much 
haste  to  increase  the  size  of  the  instrnment ;  and,  by  augmenting  it  by  two  or 
three  nnmbers  at  one  sitting,  have  seen  the  patient  thrown  back  for  weeks  by 
the  supervention  of  some  of  the  affections  just  mentioned. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  con- 
siderably relieved  in  the  course  of  a  few  weeks ;  and  the  majority  may  be 
brought  to  the  foil  size  by  continuing  the  treatment  for  a  sufScient  length  of 
time.  Some,  however,  cannot  be  cured  in  this  way ;  it  would  appear  that  the 
tissue  of  which  they  are  composed  is  so  rigid  that,  although  they  may  be 
expanded  np  to  a  certain  size — say  up  to  No.  5  or  6 — ^it  is  impossible  to  go 
beyond  this.  In  other  cases  there  is  a  great  tendency  to  relapse,  and  to  a 
return  of  the  constriction ;  the  stricture  rapidly  becoming  tighter  so  soon  as 
fche  introduction  of  the  instruments  is  discontinued,  even  though  it  be  dilated 
to  the  foil  size  of  the  urethra,  up  to  No.  12  catheter,  for  instance.  In  some 
instances  the  relapse  is  almost  instantaneous,  micturition  being  as  difficult  as 
before  immediately  the  catheter  is  withdrawn.  In  these  cases  recourse  must  be 
had  to  other  measures,  which  will  be  described. 

Accidents  attending  Cathetebisk. — ^The  introduction  of  instruments 
occasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
Amongst  these,  syncope  and  rigors,  hsamorrhage,  and  inflammatory  irritation 
about  the  urethra  or  testes,  are  the  most  conmion. 

Verroiui  Symptoms,  Bigom,  aad  Urethral  Fev«r. — ^The  subject  of 
urethral  fever  following  the  use  of  instruments  on  the  urinary  organs  in 
persons  affected  with  chronic  subacute  interstitial  nephritis  has  ahready  been 
discussed  at  p.  915.  There  is  no  class  of  cases  in  which  this  untoward  com- 
plication is  more  apt  to  occur  than  in  the  treatment  of  stricture  of  the  urethra, 
owing  no  doubt  in  a  great  degree  to  the  frequency  of  the  occurrence  of  chronic 
and  possibly  unsuspected  kidney  disease  in  old  cases  of  stricture. 

Various  degrees  of  constitutional  disturbance  may  be  produced  by  the 
peasage  of  an  instrument  through  a  stricture.  In  nervous  and  sensitive  indi- 
viduals this  operation  is  often  attended  by  a  sensation  of  f aintness  and  chilli- 
ness as  the  instrument  enters  the  bulb  or  membranoui^  portions  of  the  urethra. 
This  sensation  is  not  due  either  to  pain  or  to  fear.  It  is  purely  reflex,  and 
in  most  cases  soon  passes  off,  being  less  liable  to  recur  as  the  urethra  getsmore 
accustomed  to  the  use  of  instruments. 

If  a  person  liable  to  these  nervous  feelings  is  exposed  to  a  chill,  a  severe 
rigor  may  come  on  some  hours  after  the  passage  of  the  instrument,  or  the  same 
occurrence  may  happen  when  there  has  been  no  predisposition  to  it,  the  rigor 
coining  on  suddenly  and  without  warning.  This  is  more  apt  to  happen  when 
the  stricture  is  tight ;  when  metallic  instruments  have  been  used — ^possibly 
with  some  degree  of  force,  and,  though  during  a  considerable  length  of 
time — ^perhaps  in  vain  attempts  to  penetrate  the  stricture.  The  rigors 
in  these  circumstances  are  very  severe,  so  much  so  as  to  resemble  an 
attack  of  ague.  During  the  rigor  the  temperature  rises  considerably,  ofl^n  to 
104^  or  105^  The  subsidence  of  the  rigor  is  marked  by  profuse  sweating, 
and  is  usually  attended  by  great  exhaustion.  This  occurrence  is  always  very 
alarming,  and,  though  usually  not  attended  by  positive  danger,  leaves  the 
patient  weak  and  exhausted ;  and  if  he  be  old,  of  broken  constitution,  or 
the  subject  of  chronic  kidney-disease,  a  fatal  result  may  rapidly  ensue.    In 
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these  distreesing  cases,  death  may  occur  at  different  periods  and  in  diflhrent 
ways.  The  earliest  period  at  which  I  have  seen  a  fatal  termination  has  been 
in  nine  hoars ;  nsoallj  it  takes  place  in  from  24  to  48  hours  after  the  oooor- 
rence  of  the  first  rigor.  The  immediate  cause  of  death  may  be  coma,  ezhaoi- 
tion,  or  cardiac  syncope. 

ThA  cause  of  these  rigors  is  exceedingly  obscure.  Gonstitntional  nervoos- 
ness  or  timidity  has  certainly  nothing  to  do  with  them.  They  oocnr  in 
the  strongest  and  most  courageous  men,  and  they  veiy  rarely  follow 
the  use  of  the  catheter  in  women.  I  have  only  once  seen  these  effects  in  the 
female,  in  the  person  of  a  young  married  lady,  strong  and  healthy,  who 
had  a  stricture  of  the  orifice  of  the  urethra,  which  I  dilated  by  a  two-bladed 
dilator.  Twenty  hours  after  the  operation,  she  had  three  most  intense  rigon 
followed  by  profuse  sweatings.  In  men  they  may  occur  after  dilatation  of  any 
part  of  the  urethra,  but  are  much  most  frequent  after  dilatation  of  a  atrictnre 
seated  in  the  bulb  or  in  the  membranous  portion  of  the  canaL  I  have,  how- 
ever, heard  of  one  case  in  which  a  fatal  rigor  followed  incision  and  dilatation 
of  the  orifice  of  the  urethra.  I  doubt  whether  severe  rigors  occur  onlees  there 
have  been  some  traumatic  lesion,  such  as  abrasion  or  rupture  of  the  mnoona 
membrane  of  the  urethra.  Rigors  certainly  follow  the  use  of  metallic  inatm- 
ments  more  frequently  than  that  of  the  softer  kinds,  which  are  less  likely  to 
produce  such  mischief.  Rigors  are  not  prevented  by  the  use  of  amesthetioB. 
Some  of  the  worst  cases  that  I  have  seen  have  ocourr^  after  prolonged  inatra- 
mentation  under  anaesthetics. 

Treatment — The  rigor  is  best  prevented  by  gentleness  in  the  use  of  inatni- 
ments ;  by  the  employment  of  soft,  rather  than  metallic  ones ;  by  goaiding 
most  oaiefully  against  a  chill,  the  patient  being  kept  in  a  warm  room  doling 
the  whole  of  the  day ;  and  by  the  administration  of  a  f  uU  dose  of  opium  and 
quinine  before  the  use  of  the  instrument. 

When  a  rigor  has  set  in,  the  patient  should  be  wrapped  np  in  blankets ;  n 
glass  of  hot  spirits  and  water  or  tea  may  be  given,  to  be  followed  iq>  by 
quinine  and  opium.  The  sweating,  which  is  often  so  profuse  as  to 
through  pillows  and  bed-clothes,  must  be  enconraged.  When  it  has 
the  patient  should  be  rubbed  dry  and  laid  in  dry  warm  blankets. 

flnppresflioii  of  Urine  is  a  rare  accident  after  simple  dilatation,  being 
more  common  after  the  more  severe  methods  of  treatment,  such  as  fonsible 
dilatation.  The  i^mptoms  are  at  first  those  just  described,  the  patient  soifer- 
ing  fh)m  a  rigor,  with  rapid  elevation  of  temperature,  dxy  skin,  and  vomiting. 
The  secretion  of  urine  entirely  ceases,  or  at  most  a  few  drops  daikly-stained 
with  blood  escape.  The  patient  usually  dies  in  from  two  to  three  days,  nnl^ 
the  secretion  returns.  In  these  cases  the  kidneys  are  usually  found  more 
less  extensively  affected  with  chronic  interstitial  inflammation ;  bnt 
have  been  recorded  in  which  the  microscope  revealed  but  little  change.  They 
are  usually  gorged  with  blood.  The  condition  would  seem  to  arise  from 
reflex  nervous  disturbance  of  the  kidney,  but  the  exact  pathology  of  the  prooeas 
is  very  obscure. 

The  Treatment  consists  in  dry  cupping  over  the  loins  and  holr«ir  badia. 
Large  warm  water  enemata,  with  a  view  of  "  fomenting  the  kidneys,**  have 
been  suggested.  The  bowels  must  be  freely  opened  by  a  compound  jalap 
powder.  Possibly  in  some  cases  pilocarpine  hypodermically  in  doses  of  fhMn 
^  to  I  of  a  grain  might  be  of  use. 
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EMnonrliag^,  which  is  sometimes  rather  proflise,  may  follow  the  introduc- 
tion of  a  catheter,  especially  if  the  stricture  be  congestive,  and  the  instroment 
employed  small.  It  generally  ceases  of  itself;  but,  if  it  be  troublesome,  the 
appliotion  of  cold  will  check  it. 

The  ZaJUunniation  about  the  urethra  and  in  the  testes  that  occasionally 
oocarB  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
too  large  catheters,  and  by  directing  the  patient  to  abstain  from  much  exercise 
dnring  the  time  of  their  introduction. 

Falsa  FuHMges  are  occasioned  by  the  instrument  passing  out  of  the  urethra 
through  its  coats  into  the  surrounding  tissues.     They  are  especially  apt  to 
oooor  in  tight  bridlenstrictures,  when  a  small  instrument  is  being  used,  and 
more  especially  if  the  direction  of  the  constriction  be  somewhat  oblique,  so 
that  the  point  of  the  sound  is  thrown  against  the  side  of  the  canal  (Fig.  921). 
The  extent  and  situation  of  a  false  passage  necessarily  vary  according  to  the 
position  of  the  stricture  ;  and  the  danger  is  usually  in  proportion  to  its  depth. 
The  false  passage  usually  takes  a  direction  downwards  and  to  one  side  of  the 
urethra.     If  the  stricture  be  far  forward,  it  may  run  in  the  corpus  spon- 
giosum ;  but  if  it  be  in  the  usual' situation,  it  may  perforate  the  lateral  lobe 
of  the  prostate,  or  run  between  this  and  the  rectum,  being  unable  to  extend 
upwards  on  account  of  the  rigid  nature  of  the  structures  in  this  situation. 
When  the  false  passage  merely  perforates  the  corpus  spongiosum,  running 
parallel  to  the  urethra,  and  opening  again  into  the  canal,  or  when,  perforating 
a  portion  of  the  prostate,  it  enters  the  bladder,  it  is  not  necessarily  attended 
with  much  danger ;  but  when  it  enters  the  areolar  tissue  between  the  bladder 
and  the  rectum,  breaking  up  this  structure  to  a  great  extent,  admitting  urine 
into  the  recto-vesical  space  and  about  the  neck  of  the  bladder,  then  the  most 
serious  consequences,  such  as  inflammation  and  abscess  in  this  neighbourhood, 
are  apt  to  ensue,  which  may  not  unlikely  be.  followed  by  the  death  of  the 
jjatient. 

At  the  moment  when  a  false  passage  is  made  during  the  introduction  of  an 

instrument,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 

direction,  he  feels  the  point  make  a  sudden  slip,  which  the  plane  of  the  handle 

shows  to  be  to  one  side  of  the  urethra.   The  patient  complains  of  severe  pain, 

and  is  often  conscious  of  a  laceration  ;  there  is  a  grating  or  rough  sensation 

commnnicated  by  the  tissues  against  which  the  instrument  has  passed  ;  and 

though  it  have  entered  deeply,  it  will  be  found  not  to  have  reached  the  bladder. 

On  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  feels  the 

point  of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder ; 

on  withdrawing  it,  it  will  be  found  covered  with  bloody  and  there  will  be  free 

haemorrhage  from  the  urethra. 

The  Suigeon  knows  when  he  has  entered  an  old  &lse  passage  by  the  change 
that  takes  place  in  the  direction  of  the  instrument,  by  its  not  reaching  the 
f  >ladder  and  by  the  rough  sensation  communicated  to  it,  very  different  from 
that  afforded  by  the  smooth  lining  of  the  urethra.    The  patient  is  often  con- 
scions  of  the  existence  and  of  the  entiy  of  the  instrument  into  the  fiiLse  passage, 
nnd  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a  frlse  passage,  he  should,  if 
fioH8ible,  at  the  time  of  the  accident  pass  a  catheter  into  the  bladder, 
ind  leave  it  there  for  a  few  days  until  the  laceration  has  healed.  If  there 
je  an  old  false  passage  he  must  be  careful,  by  keeping  the  point  of  the  instm- 
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ment  away  from  it,  not  to  enter  it,  lest  daring  the  introduction  of  the  catheter 
he  raise  with  the  point  of  the  iostniment  the  valvalar  angle  that  interrenes 
between  it  and  the  urethra ;  every  time  that  this  is  opened  up  it  tends  tu 
lessen  the  chance  of  closure  of  the  aperture,  whilst,  overlapping  ihe  urethra, 
it  interferes  with  the  onward  passage  of  the  instrument  into  the  bladder.  By 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passage  nuy 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  been  mnd 
difSculty  in  introducing  the  catheter,  the  better  plan  will  be  to  allow  it  to 
remain  in  the  bladder  for  two  or  three  days,  when  the  fidse  canal  may  poasiblj 
close. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dilata- 
tion does  not  succeed  in  effecting  a  permanent  cure.  In  these  caaeB  four 
plans  of  treatment  have  been  recommended — continuous  dilatation,  the  de- 
struction of  the  stricture  by  caustic,  forcible  dilatation^  and  its  division  by  the 
knife.    These  methods  will  now  be  described. 

2.  Continiioiui  Bilatation  is  merely  a  modification  of  the  preceding  mode 
of  treatment,  and  is  useful  only  in  very  tight  organic  strictures.  A  small 
instrument  is  first  passed  and  tied  in.  In  tying  the  catheter  in,  caxe  should 
be  taken  that  it  does  not  lie  too  far  in  the  bladder.  It  should  be  pushed  back- 
wards and  forwards  until  the  exact  point  is  found  at  which  the  eye  is  inside 
sujQiciently  to  allow  the  water  to  flow,  and  be  fixed  at  this  point.  It  is  best 
retained  by  soft  thick  silk  tied  round  the  corona  of  the  glans,  or  fixed  to  the  bodj 
of  the  penis  by  a  piece  of  plaster,  care  of  course  being  taken  not  to  prodace 
strangulation.  In  fi*om  twelve  to  twenty-four  hours,  although  it  may  at  &it  have 
been  tightly  grasped,  the  catheter  will  be  found  to  be  quite  loose,  and  nrino 
will  escape  beside  it.  It  must  now  be  changed  for  a  larger  one.  In  doin^ 
this,  the  fresh  instrument  should  be  ready,  so  that  the  moment  one  is  removed 
the  other  may  be  introduced.  A  neglect  of  this  precaution,  especially  when 
false  passages  are  present,  may  seriously  increase  the  difficulty  of  passing  the 
fresh  catheter.  By  the  second  day  a  slight  discharge  will  be  found  to  have 
been  set  up  from  the  urethra.  The  treatment  should  be  continued  till  the 
urethra  reaches  the  size  of  No.  5  or  6,  which  it  will  do  in  a  few  days  at  most, 
after  which  it  is  not  necessary.  The  catheter  may  be  closed  with  a  small 
wooden  plug,  so  that  the  patient  can  draw  off  his  own  urine,  or,  better  stilh 
an  India-rubber  tube  may  be  attached  so  as  to  drain  the  bladder.  In  cases  in 
which  a  gum-elastic  catheter  cannot  be  passed,  a  small  silver  one  may  be  tieil 
in,  and  replaced  by  a  gum-elastic  at  the  first  change.  When  nothing  hot  a 
filiform  whalebone-  or  catgut-bougie  has  been  passed,  it  may  still  be  tied  in,  ^ 
the  urine  will  usually  find  its  way  beside  it  even  when  it  seems  at  first  to  Ik 
tightly  grasped ;  and  in  twelve  hours  or  a  little  longer  it  may,  in  mostcasei^  \^ 
changed  for  a  fine  gum-elastic  catheter.  This  plan  of  treatment  is  of  great  qa 
in  cases  in  which  considerable  difficulty  is  found  in  introducing  the  inslmment. 
but  it  has  the  disadvantage  of  being  extremely  liable  to  set  up  cystitis.  If  tb< 
treatment  be  continued  beyond  three  days,  the  urine  will  almost  always  b 
found  to  be  alkaline  ;  and  this  is  scarcely  to  be  wondered  at  when  we  consider  tfe 
way  in  which  the  bladder  is,  as  it  were,  opened  up  to  the  air.  The  ri«k  t»i 
cystitis  is  much  diminished  by  draining  the  bladder,  for  then  no  urine  is  lef: 
to  decompose,  and  the  mere  contact  of  the  soft  instrument  with  the  walo 
of  the  bladder  seems  to  cause  but  little  irritation  by  itself.  In  rare  caae«. 
sloughing  of  the  urethra  may  take  place  at  the  seat  of  stricture,  leading'  t'» 
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perineal  abscess.    A  case  of  this  kind  occorred  not  long  ago  in  University 
College  Hospital. 

3.  Gaiurties. — In  the  treatment  of  stricture  by  caustics,  two  objects  are 
endeavoured  to  be  attained  ;  the  first  is  the  destruction  of  the  stricture  ;  the 
second,  the  diminution  of  the  sensibility  of  the  surrounding  mucous  membrane, 
so  that  the  irritability  and  spasm  of  the  canal  may  be  lessened.  The  following 
is  the  way  in  which  the  caustic  is  applied.  A  wax  bougie,  well  oiled,  is  passed 
down  to,  but  not  through,  the  stricture  ;  the  Surgeon  then,  with  the  thumb- 
nail, makes  a  notch  on  that  portion  of  the  instrument  opposite  to  the  meatus. 
Another  bougie  of  simUar  length  and  size  is  then  armed  with  a  piece  of  potassa 
fusa  about  the  size  of  a  small  pin*s  head,  placed  in  a  depression  at  its 
end.  A  mark  is  made  on  it,  at  a  point  corresponding  to  the  notch  on  the 
tint  bougie,  and  it  is  then  passed  rapidly  down  until  this  mark  comes  oppo- 
site to  the  meatus,  and  pressed  firmly  for  two  or  three  minutes  against  the 
stricture,  upon  which  the  caustic  exercises  its  action.  This  application,  which 
is  followed  by  a  gleety  discharge,  is  to  be  repeated  every  second  or  third  day 
until  a  bougie  of  proper  size  can  be  introduced ;  and  then  the  dilatation  may 
be  proceeded  with  in  the  usual  way.  This  practice,  stigmatized,  not  unjustly, 
by  Listen  as  ^  most  atrocious,"  has  now  but  few  advocates ;  and,  indeed,  there 
appears  to  be  nothing  useful  effected  by  it,  beyond  what  can  be  accomplished 
much  more  safely  and  easily  by  a  catheter  or  sound  in  an  ordinarily  skilful  hand. 

4.  Poxeible  Bzpansion  or  Rapture. — Forcible  and  rapid  dilatation 
causing  the  expansion  and  rupture  of  the  stricture,  is  a  method  that,  originally 
proposed  and  practised  many  years  since  by  Luxmoor,  Amott,  and  Buchanan 
of  Glasgow,  has  of  late  years  been  revived  in  principle,  and  ingeniously  modi- 
fied in  detail,  by  many  Surgeons,  amongst  whom  Reybard,  Maisonneuve, 
Perrdve,  Wakley,  Holt,  Thompson,  and  Hill  are  the  most  conspicuous.  How- 
ever varied  the  means  by  which  strictures  are  thus  treated,  the  instruments 
employed  maybe  arranged  in  three  groups  :  a.  Those  that  act  as  sliding  tubes  ; 
b.  Those  that  expand  by  a  screw  mechanism  ;  and  c.  Those  that  act  on  the 
principle  of  a  wedge. 

a.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by  Desault 
at  the  close  of  the  last  century,  subsequently  by  various  French  Surgeons,  and 
in  later  years  by  Hutton  of  Dublin,  and  very  extensively  and  suooessfhUy  by 
Wakky.  The  mode  of  application  of  these  tubes  is  as  follows.  A  long  con- 
ductor is  introduced  through  the  stricture  into  the  bladder,  and  over  this  a 
catheter,  either  of  gum  or  silver,  is  passed,  which  in  its  turn  is  made  to  serve 
as  a  conductor  to  a  larger  one.  In  Wakley's  instrument  the  conductor,  or 
^  urethral  guide,'"  consists  of  a  small  silver  catheter,  which,  after  being  passed 
through  the  stricture,  has  a  long  steel  rod  screwed  into  it.  Over  this  a  silver 
tube  is  passed,  which  in  its  turn  is  made  to  serve  as  a  conductor ;  and  thus  the 
atricture  may  be  rapidly  dilated  by  passing  one  tube  over  another  until  a  full 
size  is  reached.  The  only  diflBoulty  in  this  very  ingenious  method — ^which  is, 
however,  common  to  it  and  every  other  plan  of  treating  stricture  by  dilatation 
— consists  in  the  first  introduction  of  the  ''urethral  guide  ;'*  when  that  has 
once  passed  through  the  stricture,  the  tubes  must  follow  as  a  matter  of 
necessity.  They  cannot  possibly  go  wrong ;  and,  as  no  laceration  of  the 
stricture  is,  or  can  be,  effected  by  the  instrument,  it  appears  to  be  a 
peculiarly  safe  means  of  employing  rapid  dilatation  when  circumstances  seem 
to  require  it. 
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of  the  urethra  not  being  injnriouBly  difitorbed   by  the  expansion  of  the 
instrument. 

Berkeley  Hill  has  invented  a  modification  of  the  dilators  previously  in  use 
which  presents  several  advantages.  He  thus  describes  it :  ''  The  instrument 
oonsists  of  a  split  sound,  which  equals  in  calibre  a  No.  2  or  8  catheter.  The 
halves  of  the  split  sound  can  be  separated  by  passing  between  them  a  wedge 
fixed  on  a  slender  stem.  The  wedge  is  prevented,  by  two  dovetail  grooves  at 
its  hinder  part,  from  leaving  the  sound  which  acts  as  a  guide  during  the 
passage  of  the  wedge  down  the  urethra.''  ^  The  advantages  claimed  for  this 
instrument  are  :  simplicity  of  construction ;  the  central  guide  of  Holt^s  in- 
strument is  not  needed,  hence  the  split  sound  can  be  passed  through  narrower 
strictures.  Next  and  chiefly,  diminution  of  resiBtance,  and  consequently  the 
more  immediate  application  of  the  rupturing  force—the  wedge — to  the  impedi- 
ment to  be  overcome.  The  force  needed  to  push  Holt's  dilator  is  sometimes 
very  great,  and  the  attempt  has  been  abandoned,  or  the  instrument  has  broken, 
even  in  skilful  hands,  from  this  cause.  Much  of  the  force  is  expended  on  the 
continuous  friction  outside  the  tube  along  the  split  sound,  and  inside  along  the 
guide.  In  the  wedge-dilator  the  friction-surface  is  reduced  to  two  dovetail 
grooves,  which  together  do  not  exceed  half  an  inch.  For  this,  the  force 
required  is  so  small  that  one  hand  suffices  to  overcome  the  resistance.'*  The 
instrument  can,  if  required,  be  adapted  to  a  conducting  sound,  such  as  is 
described  afterwards  under  Internal  Urethrotomy. 

Forcible  dilatation  is  doubtless  a  most  efficient  mode  of  treating  stricture  ; 
by  it  the  urethra  is  immediately  restored  to  its  full  diameter,  and  the  result 
which  it  may  take  weeks  to  accomplish  by  simple  dilatation  is  at  once 
obtained.  It  is,  however,  by  no  means  devoid  of  damger.  The  urethra  is  not 
dilated,  it  is  split,  and  a  longitudinal  rent  in  the  mucous  membrane  is  made 
corresponding  to  the  length  of  the  stricture.  The  shock  produced  by  so 
violent  a  proceeding  is  often  severe,  and  suppression  of  urine  has  followed  in 
several  recorded  cases.  It  has  also  been  sometimes  followed  by  urinary  absoees, 
and  more  rarely  by  pyaemia.  AVTiat  it  gains  in  rapidity  it  loses  in  safety,  and 
to  adopt  it  as  a  universal  mode  of  treating  strictures  would  lead  to  the  loss  of 
many  lives  that  might  have  been  saved  by  gentle  treatment. 

4.  IMTiaiott  of  tliA  StxictiiM  may  be  practised  either  from  wiihm  the 
urethra,  or  from  mVumi,  through  the  perineum.  , 

Xntenua  Vr^tlirotomy.— The  di\Tsion  from  ttithin   may  \^  P^^^™^ 
in  two  ways  ;  either  by  cutting  through  the  stricture  from  before  backwMOS^ 
or  by  passing  a  proper  instrument  through  it,  and  dividing  '\^  from 
forwards.  ,      ^^ 

The  first  operation— that  of  perforating  the  stricture  from,  hefort  ^  ^^^^  ^j^a 
may  be  jHirformed  by  passing  a  lancctted  stylet  (Fig.  l>iil)  i« to  tVve  stnc     ^^^^ 
thtn pushing  forwards  the  concealed  lancet-like  knife,  attoirxv^^^^^     ^tf^^tous 
the  obstruction.    This  plan  is  necessarily  attended   by    tl^<i  ^   the  stricture 
«)nsequcn(x,'«,  if  an  attempt  l*e  made  to  thrubt  a  atylet  tliroujih  t       ^^^  ^^ 
without  a  guide  ;  the  probability,  indeed  almost  tlie   cert«ixxty,  "^*\^?y  ^-all  of 
jMiiiited  cutting  blade  will  pass  by  the  stricture  and  divido  t.lic  '^^^    .^   ^nd  i* 
the  urethra.     It  is,  indeed,  almost  banished  from    eurg^io*!.!  V^^\'^^  of 
applicable  with  safety  only  to  those  stricture  that  arc  fiitixatcd  in  t*i    F^  ^^^ 
the  urethra  anterior  U)   the  scrotum,  where  the    c«inal   is     straight-       *^\j 
deeper  and  more  curved  ])art8,  any  attempt  at  perforation  would  00 
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Bponding  to  a  No.  1,  having  a  female  screw  at  its 
extremity,  is  then  wrewed  on  to  it  and  paased 
onwards,  while  the  conducting  soond  coils  ap  in 
the  bladder.  If  the  urine  flow,  it  is  then  certain 
that  the  conducting  sound  has  passed  in  the  proper 
direction.  It  is  now  withdiawa  again,  the  con- 
ducting sound  being  left  in  position.  The  catheter 
is  now  replaced  by  the  urethrotome,  which  screws 
in  the  same  way.  Berkeley  Hill  has  invented  a 
very  ingenious  urethrotome  for  cutting  from  behind 
forwards,  in  which  a  very  tine  knife  can  be  pro- 
truded from  an  instniment  not  lai^er  than  a  No.  2. 
Another  instrument  invented  by  the  same  Surgeon 
for  cutting  from  before  backwards  is  represented 
in  Fig.  9H.1.  It  combines  the  principles  of  several 
others,  and  has  been  found  to  work  most  euccess- 
fully.  It  is  thus  employed.  The  condacting  sound 
having  been  passed  and  ascertained  to  be  in  the 
bladder,  the  female  screw  h  is  applied  to  the  male 
screw  a,  and  the  instrument  passed  through  the 
stricture.  The  blades  *  and  A,  when  closed,  about 
equal  a  No.  .1  catheter  in  size.  The  point  b  is 
abont  equal  to  a  No.  1.  The  instrument  having 
been  passed,  the  wedge  «,  which  contains  a  knifb  d 
concealed  in  a  shield  e,  is  now  inserted  between 
the  blades  and  passed  steadily  down.  The  blades 
thus  separated  stretch  and  steady  the  nrethra  ;  and 
when  tbc  sbictore  is  reached,  the  shield  e  stops 
against  it  and  prevents  further  progress.  The 
small  concealed  knife  d  a  then  protruded  by  press- 
ing the  button  at  the  top  of  the  instrument,  and 
as  soon  as  the  finger  is  removed  it  is  withdrawn 
again  by  the  spring  ?.  The  wedge  can  then  be 
passed  on  a  little  further,  and  if  it  bitch  agwn 
the  knifb  can  l)e  again  protruded.  By  this  means 
the  urethra  is  out  only  at  the  points  of  stricture, 
and  no  more  wound  is  made  than  is  absolutely 
necessary.  The  incision  is  always  made  down- 
wards towards  the  floor  of  the  urethra.  This 
instrument  may  bo  employed  in  almost  any  stricture 
that  will  admit  the  conducting  sound. 

In  larger  strictures  Civiale's  aretlm>tome  (Fig. 
1):14)  may  be  used.  I»  order  to  use  this  instrument, 
the  stricture  must  be  dilated  up  to  about  No.  5.  'I 

The  end  of  the  instrument  is  then  passed  beyond 
it,  and,  the  small  blade  having  l>een   made   to 

Hr.  net.  -Bni(Flr>  HIII'i  nUaturnnl  Urnhmtmnr.      *.  PmntVlrw;  n.  M-l<^  Vttw;  r.  CmiiliicllnRHiiuIiil 

-- [the  kDlfr  ;  1.  Knw  f.ir  n«aUtlnK  IbxilMwiM  lu  which  tha  knits  an  be  pm- 
u  flK-  ■  Uie  bntum  •liiKili!  bats  b«*B  nprntntnl  —  ' ■ 
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^cal  Registrar  that  the  resolts  are  as  follows.  In  76  cases  operated  on 
dnring  a  period  of  five  years,  there  were  4  deaths,  one  from  tubercular  disease 
of  kidneys,  longs,  &c.,  one  from  pleurisy,  one  from  septicssmia,  and  one  from 
sappnrafcive  nephritis.  Perineal  abscess  occurred  in  8  cases  ;  extravasation  of 
urine  in  1,  and  epididymitis  in  4.  There  was  haemorrhage  in  5^  and  in  2  the 
patient  was  left  with  permanent  chordee  during  erection. 

(For  the  effects  produced  on  the  kidneys  by  splitting  strictures  and  internal 
urethrotomy,  see  Chap.  LXVII.) 

Eitemal  Urethrotomy. — The  division  of  the  stricture  ^om  mthout,  by 
incision  through  the  perinaeum,  may  be  performed  by  two  distinct  operations  ; 
the  one  being  applicable  only  to  those  strictures  that  are  pervious  to  an  instru- 
ment ;  the  other  to  those  which  are  impermeable.  In  the  first  case  a  grooved 
staff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  In 
the  second  case,  the  Surgeon  cuts  through  the  stricture,  without  any  guidance 
except  such  as  his  anatomical  knowledge  may  afford. 

Operation  for  Permeable  Stricture. — The  first  of  these  operations, 
introduced  by  Syme  as  Urethrotomy,  and  commonly  called  the  Perineal  Section, 
is  comparatively  a  simple  procedure.    The  instruments  required  for  its  per- 
formance are  a  staff,  a  No.  8  silver  catheter,  a  pointed  scalpel,  and  a  broad 
director.    The  staff  should  vary  in  size  from  No.  1  to  No.  6,  according  to  the 
tightness  of  the  stricture  ;  it  should  be  grooved  along  its  convexity,  either  the 
whole  of  the  way,  or  better,  merely  for  the  lower  third  (Fig. 
9'35).    The  stem  is  smooth  and  of  full  size,  and  joins  into  the 
lower  grooved  part  by  a  distinct  shoulder,  which,  being  passed 
down  as  far  as  the  stricture,  forms  by  its  projection  a  guide  to 
that  part  of  the  urethra  requiring  division.    In  those  cases  in 
which  there  are  false  passages,  a  hollow  staff  of  the  same  size 
and  shape  may  be  advantageously  used ;   the  flow  of  urine 
through  it  indicating  with  certainty  its  passage  into  the  poste- 
rior part  of  the  urethra. 

PerAmnaace  of  Perineal  SeetioB. — ^The  operation  is 
performed  as  follows.      The  staff   having  been   passed  well 
through  the  stricture,  so  that  the  shoulder  rests  against  the 
npper  part  of  the  constriction,  the  patient  is  tied  up  as  for 
lithotomy,  and  the  Surgeon,  seating  himself  in  front,  pushes 
the  scalpel,  with  the  back  of  the  blade  downwards,  into  the 
mesial  line  of  the  perinseum  a  little  above  the  rectum,  and  cuts  shoufderod'   suit 
upwards  for  an  inch  or  more  into  the  raphe.    The  dissection  is  ^Jn.^*^"**^  **" 
oairied  on  very  carefully  exactly  in  the  median  line  until  the 
staff  is  reached,  when  the  knife  must  be  entered  into  its  groove  behind  the 
i!»trictare,  and  carried  forwards  through  this.    The  staff,  having  been  pushed 
on  to  ascertain  that  all  is  free,  must  be  withdrawn,  and  a  No.  8  catheter  intro- 
duced, which  is  to  be  kept  in  for  forty-eight  hours ;  it  must  then  be  taken  out, 
[i.nd  at  the  end  of  eight  or  ten  days  the  urethra  must  be  dilated  by  the  intro- 
1  notion  every  second  day  of  a  fiiU-sized  silver  catheter.    Urine  escapes  for 
•yrjme   little  time  by  the  perineal  incision ;  but,  as  this  heals  by  granulation, 
lie  6oy^  of  fluid  gradually  lessens  and  at  last  ceases  entirely. 
The  principal  points  to  be  attended  to  in  this  operation  are — 
1 .   To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  be  especially 
E&refui  in  determining  this  if  false  passages  exist. 

4  B  2 
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strictures  implicating  the  submucouB  tissue  and  mucous  membrane  only, 
without  any  extensive  chronic  inflammatory  induration  of  the  surrounding 
parts.  These  are,  however,  specially  suited  to  internal  urethrotomy  over 
which  the  subcutaneous  operation  seems  to  possess  no  advantages. 

CompAxison  of  XothocUi  of  Troatanent. — Gradual  dilatation,  carried  on 
with  patience  and  gentleness,  if  need  be,  on  account  of  the  irritability  of  the 
urethra  or  the  sensitiveness  of  the  patient,  with  the  help  of  anaesthetics,  will 
suffice  for  the  cure  of  the  vast  majority  of  strictures ;  and  it  rarely  becomes 
necessary  for  a  Surgeon  who  combines  patience  with  skill  to  have  recourse  to 
those  more  severe  methods  of  treatment  which  have  been  somewhat  unduly 
extolled  and  too  often  unnecessarily  practised  of  late  years.  The  urethra  is 
indeed  frequently  treated  as  if  it  were  an  inert  tube,  to  which  the  various 
practices  of  rupture,  splitting,  forcible  dilatation,  or  incision,  could  be  applied 
with  impunity,  rather  than  a  highly  sensitive  canal,  very  apt  to  resent,  locally 
or  constitutionally,  undue  violence  applied  to  it. 

But,  whilst  we  fully  recognize  this  important  point,  and  hold  with  Listen 
that  whenever  a  catheter  can  be  got  through  a  stncture  its  cUre  by  dilatation 
is  all  but  certain  in  the  hands  of  a  skilful  Burgeon,  yet  it  is  undoubtedly  the 
fact  that  cases  do  occasionally  occur  in  which  simple  dilatation  fails  to  effect  a 
cure;  the  stricture  being  highly  contractile,  and  not  allowing  expansion 
l^eyond  a  certain  point,  or  relapsing  whenever  the  dilating  means  are  removed. 
In  other  cases,  also,  the  patient  suffers  so  much  pain  and  irritation  whenever 
an  instrument  is  passed,  that  he  cannot  bear  the  repeated  introductions  that 
are  necessary,  more  particularly  if  the  stricture  be  complicated  with  fistulas  in 
perinseo  or  false  passages,  which  render  its  cure  by  dilatation  tedious  and 
almost  impracticable.  In  such  cases  as  these  the  Surgeon,  being  unable  to 
)>enefit  his  patient  materially  by  dilatation,  must  choose  between  the  employ- 
ment of  palliative  means  or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more  energetic 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  but 
are  absolutely  required. 

1.  Very  old  dense  carttloffinous  strictures^  often  of  traumatic  origin,  which 
admit  an  instrument  with  great  difficulty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a  kind  of 
dense,  fibrous,  almost  cicatricial  tissncy  which  neither  admits  of  expansion  nor 
of  absorption  by  the  pressure  of  instruments  ;  and  in  which  a  considerable 
extent — half  an  inch  or  more— of  the  urethra  is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  fistula  in  the  perina^um  or 
scrotum,  with  perhaps  considerable  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I  think  that  the  perineal  section  or  external  urethrotomy  is  the 
preferable  operation. 

3.  Very  tight  strictures,  accompanied  by  excessive  sensitiveness  of  the  urethra ; 
in  which  eadi  introduction  of  the  instnunent  is  attended  by  intense  suffering 
and  rigors,  so  that  the  patient  cannot  be  induced  to  submit  to  a  proper  course 
of  lx>ugie8. 

4.  Very  elastic^  though  perhaps  narrow  strictures,  that  can  be  dilated  readily 
enough,  even  up  to  the  admission  of  full-sized  instruments ;  but  which,  when 
the  treatment  is  discontinued,  immediately  begin  to  contract  again,  so  that  the 
])atient  is  never  out  of  the  Surgeou^s  hands,  and  sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  urethrotomy 
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three  weeks,  attending  carefully  to  his  oonstitutional  condition,  bnt  withont 
making  any  farther  effort.  He  was  then  placed  under  chloroform,  when  I 
succeeded  in  passing  No.  1.  The  niethra  was  then  dilated  up  to  No.  5, 
beyond  which  no  instrument  could  be  passed,  when  the  perineal  section  was 
performed.  The  patient  made  an  excellent  recovery,  the  fistulous  openings 
closing,  and  the  urine  being  discharged  by  the  natural  channel.  In  another 
case,  persevering  attempts  had  been  made  for  five  years  to  make  an  instrument 
enter  the  bladder,  but  without  success,  the  stricture  not  only  being  exces- 
sively tight,  but  the  urethra  acutely  sensitive  ;  under  chloroform  I  succeeded 
in  introducing  No.  \  silver  catheter  into  the  bladder,  and  speedily  cured  the 
patient. 

The  influence  of  Anasihetics  in  facilitating  the  passage  of  instruments  through 
apparently  impermeable  strictures  is  very  mark^.  Shortly  after  the  introduc- 
tion of  ether  as  an  anaesthetic  agent,  Listen  was  going  to  cut  through  a  stricturs 
that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at  introducing 
an  instrument  into  the  bladder ;  but  no  sooner  was  the  patient  put  on  the 
table  and  rendered  insensible,  than  the  No.  8  silver  catheter,  which  had 
been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to  serve 
as  a  guide  to  the  knife,  slipped  into  the  bladder,  and  thus  rendered  a  dangerous 
operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consequence  of  extravasation  of  urine  and  old  inflammatory 
action,  the  urethra  has  become  so  tortuous  and  narrow,  and  the  perinasum  so 
thickened  and  indurated,  that  an  instrument  cannot  be  passed  through,  even 
though  the  urine  pass  out  readily.  It  must  be  borne  in  mind  that  a  stricture 
may  be  permeable  to  urine,  but  impermeable  to  a  catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a  fluid  will  trickle 
out  of  a  narrow  and  tortuous  channel,  a  catheter  or  solid  sound  can  be  passed 
into  it  from  without.  In  a  case  of  extravasation  of  urine  following  stricture, 
consequent  on  injury  of  the  perinseum,  under  my  care  at  the  hospital, 
in  which  no  catheter  had  been  introduced  for  eight  years,  it  was  found  after 
death  that,  although  the  urethra  had  been  converted  into  a  mass  of  cicatricial 
tissue  at  the  part  injured,  it  was  yet  permeated  by  a  narrow  tortuous  passage, 
through  which  the  urine  had  escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perineal  section  is  not 
practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight  and  tortuous 
that  no  instrument  will  pass  through  it,  or  where,  a  portion  of  the  urethra 
having  sloughed  away,  its  canal  is  obliterated,  neither  the  cure  by  dilatation 
nor  urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have 
recourse  to  incision  of  the  stricture  without  a  guide. 

OpMtttiona  Ibr  Zmp«ni6*1il«  gtriotare. — In  operating  for  the  relief  of 
impermeable  stricture  various  means  have  been  adopted,  the  chief  of  which 
are,  1,  opening  the  urethra  behind  the  stricture  ;  2,  opening  the  urethra 
behind  the  stricture  and  cutting  forwards  through  the  constriction ;  3, 
opening  the  urethra  in  front  and  dividing  the  stricture  from  before  backwards. 

1.  OpMiing  thm  Urethra  behind  tlM  8trietnr#,  or  as  it  is  often  called 
in  this  country  Cock's  operation,  is  thus  performed.  The  patient  having 
been  prepared  as  for  lithotomy,  the  operator  introduces  his  left  fore-finger 
into  the  rectum.  He  then  takes  a  broad  sharp-pointed  knife,  which  Cock 
advised  should  be  double-edged,  and  passes   it  towards  the  apex  of  the 
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inciflion  will  not  follow  the  line  of  the  urethra  and  the  fistulous  track  he 
establishes  between  the  part  of  the  urethra  in  fh>nt  of  the  stricture  and  that 
behind  it  will  almost  to  a  certainty  contract  as  the  wound  heals  to  such  an 
extent  as  to  leave  the  patient  little  better  for  the  operation. 

3.  Opaalng  the  Urotlira  in  Front  of  the  Stricture  and  dividing 
from  befiKrebAokwaxds. — This  operation,  though  difiScult  of  performance  in 
some  cases,  gives  better  results  than  any  other.  Wheelhouse  has  lately 
invented  some  ingenious  instruments  which  greatly  feoilitate  its  performance* 

The  operation  is  thus  performed.  The  patient  having  been  secured  in 
the  lithotomy-position,  Wheelhouse's  staff  is  passed  down  to  the  stricture. 
The  end  of  this  is  about  the  size  of  a  No.  8  catheter;  on  one  side  it  is 
flattened  and  grooved,  and  on  the  other  it  forms  a  small  blunt  hook, 
vdth  which  the  upper  end  of  the  *^  button-hole  "  incision  in  the  urethra  may 
be  drawn  upwards.  The  staff  being  passed  and  held  with  the  grooved  side 
forwards  the  Surgeon  cuts  do^vn  upon  it  by  an  incision  about  1^  in.  long  in  the 
median  line  and  opens  the  urethra  just  above  the  stricture.  The  staff  is  now 
pushed  out  at  the  wound  and  turned  round,  so  that  the  small  hook  is  forwards ; 
it  is  then  drawn  upwards  so  as  to  catch  in  the  upper  angle  of  the  opening, 
and  in  this  way  the  urethra  is  put  on  the  stretch  and  steadied.  If  the  special 
staff  be  not  at  hand  the  end  of  a  catheter  can  be  cut  down  on  with  almost 
equal  ease.  The  edges  of  the  slit  in  the  urethra  are  then  seized  in  artery- 
forceps  and  held  apart  so  as  to  expose  the  interior  of  the  canal  which  can  be 
readily  recognized  by  its  smooth  shining  surface.  It  will  often  be  found  to 
be  convenient  to  pass  a  silk  suture  through  each  side  by  which  the  edges  may 
be  held  apart,  as  the  forceps  are  rather  apt  to  get  in  the  way.  Oozing  having 
l)een  allowed  to  cease,  the  aperture  leading  to  the  stricture  wUl  usually  be 
found  without  very  great  difficulty.  The  chief  trouble  in  many  cases  arises 
from  the  constant  trickling  of  blood  from  the  upper  part  of  the  wound.  This 
may  be  arrested  by  plugging  it  with  a  small  sponge,  or  by  the  application  of 
water,  at  a  temperature  of  about  140''  F.,  which  is  usually  more  efficient  than 
ice.  Another  difficulty  may  arise  from  the  urethra  having  been  opened  too 
far  above  the  stricture,  under  which  circumstances  the  incision  must  be  pro- 
longed downwards.  If  a  false  passage  have  been  opened  instead  of  the 
urethra  it  is  recognized  by  the  absence  of  the  smooth  pink  mucous  membrane. 
The  orifice  of  the  stricture  must  be  sought  for  with  a  fine  probe.  Wheelhouse 
uses  a  small  probe-pointed  director.  In  some  cases  the  small  director  used  in 
slitting  up  the  canaliculus  will  be  found  to  pass  when  other  instruments  have 
failed.  In  seeking  the  true  orifice  of  the  stricture  every  depression  must  be 
carefully  explored  without  force.  Pressure  above  the  pubes  will  often  cause  a 
slight  escape  of  urine  by  which  the  proper  orifice  may  be  rec(^ized.  When 
the  opening  is  found  and  the  i)robe  passed,  the  stricture  must  be  divided 
along  it  with  a  fine  knife  or  tenotome.  Wheelhouse  then  passes  a  small 
gorget  through  tlie  stricture  and  along  this  a  full-sized  catheter  can  be  easily 
guided  into  the  bladder.  It  must  l>e  tied  in  and  retained  for  a  few  days. 
The  wound  may  be  wiped  out  with  a  strong  solution  of  chloride  of  zinc  and 
afterwards  sprinkled  with  iodoform  and  filled  with  iodoform-wool,  which  may 
be  left  undisturbed  till  the  third  day  when  healthy  granulation  vnX\  usually  be 
found  to  have  commenced.  This  oi)eration  requires  care  and  patience,  but  it 
is  easier  and  safer  than  anv  other. 

Oenenl  Besnlte  of  the  Treatment  of  gtrietere. — Whether  it  is  or 
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about  two  ounces  of  starch,  and  to  put  him  into  a  warm  hip-bath  ;  the  intro- 
duction of  the  catheter  may  now  be  attempted,  and  will  very  generally  succeed. 
Should  it  still  fail,  the  effect  of  an  anaesthetic  should  be  tried,  when  it  almost 
invariably  may  be  made  to  pass  without  the  employment  of  any  great  or 
dangerous  d^ree  of  force.  There  are  no  cases  in  surgery  in  which  aneesthesia 
is  of  more  value  than  in  these  ;  under  its  influence  it  is  seldom,  indeed, 
that  the  catheter  will  not  pass.  After  the  instrument  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passing  fix>m 
its  rings  under  the  patient's  thighs,  to  a  bandage  that  is  passed  round  his 
waist.  A  free  purge  may  be  administered  on  the  following  day,  and  the 
patient  should  be  confined  to  bed.  The  catheter  will  be  found  to  be  loosened 
at  the  end  of  forty-eight  hours,  when  it  should  be  withdrawn,  and  the  cure  by 
dilatation  proceeded  with  in  the  usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually  call 
for  operative  interference.  The  first  is  the  necessity  for  very  frequent  intro* 
duction  of  the  catheter,  owing  to  an  irritable  state  of  the  bladder.  In  these 
cases,  it  may  eventually  be  thought  safer  to  puncture  the  bladder  and  to 
establish  a  direct  opening,  either  through  the  rectum  or  above  the  pubes, 
rather  than  subject  the  patient  to  the  constant  terror  of  repeated  catheterism, 
which  will  end  by  exhausting  him.  Every  act  of  catheterism  inflicts  a  certain 
shock  to  the  system,  greater  in  some,  less  in  others  ;  and  if  this  have  to  be 
repeated  every  three  or  four  hours,  less  danger  will  probably  result  from  punc- 
ture of  the  bladder  than  fix>m  the  frequent  use  of  the  instrument.  In  these 
cases  the  patient  cannot  allow  it  to  be  tied  in  for  the  same  reason,  that  of 
extreme  irritability,  that  necessitates  its  repeated  introduction. 

The  second  condition  that  calls  for  operation  is  a  different  one,  viz.,  the 
necessity  of  relieving  retention  of  urine.  For  if  the  Surgeon  be  unable  to 
introduce  a  catheter  in  the  ordinary  way  through  the  stricture,  relief  must 
be  given  to  the  over-distended  bladder  in  some  other  way,  lest  it  or  the 
urethra  burst,  and  extravasation  of  urine  occur.  The  bladder  may  be  emptied 
in  five  ways  :  1,  by  Forcible  Catheterism  ;  2,  by  making  an  Opening  into  the 
Urethra  behind  and  through  the  Stricture;  3,  by  Puncturing  the  Viscus 
itself  through  the  Rectum  ;  4,  by  Puncturing  it  above  the  Pubes,  and  5,  by 
Aspiration. 

1.  7oioi1il«  Oat]i«t«rini  is  a  most  unsnrgical  and  dangerous  procedure. 
Nothing  can  surely  be  more  improper  than  to  take  a  small,  stiff,  silver  catheter, 
pass  it  down  to  the  stricture,  and  then,  by  main  force,  attempt  to  drive  it  on 
into  the  bladder.  In  these  cases  the  Surgeon  usually  fails  in  his  attempt  at 
reaching  the  viscus,  but  pushes  the  point  of  the  instrument  into  the  tissues 
around  the  neck  of  the  bladder  or  into  the  prostate,  and  thus  induces  great,  and 
perhaps  even  fatal,  mischief  in  these  regions.  If  he  should,  by  some  fortunate 
accident,  reach  the  bladder,  it  is  not  by  any  skilful  though  forcible  expansion 
of  the  stricture,  but  rather  by  perforating  the  urethra,  and  burrowing  through 
the  corpus  spongiosum  and  pn^tate — ^  tunnelling,*'  as  it  has  l)een  termed — 
until  he  again  enter  that  canal,  or  in  some  such  way  reach  the  neck  of  the 
bladder. 

2.  Opening  tlM  1Jz«tliv»  teUad  and  throvgh  ths  Strietiu«. — In 
the  kind  of  retention  of  urine  that  we  are  now  discussing,  the  safest,  though 
by  no  means  the  easiest  mode  of  affording  relief  after  the  failure  of  the 
catheter,  is  to  make  an  incision  into  the  middle  line  of  the  perinasum,  and  to 
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Ifc  may  be  securely  retained  by  means  of  a  stitch  of  silver  wire  passed  on 
either  side  through  the  slit  in  the  guard  and  the  contiguous  skin  of  the  nates. 
The  cannula  should  be  retained  for  a  few  days  until  urine  begins  to  pass  by  the 
urethra,  or  until  a  catheter  has  been  passed  through  the  stricture,  when  it 
most  be  withdrawn  and  the  aperture  left  to  close.  The  irritation  of  the 
paasage  of  the  urine  haying  been  removed  from  the  urethra,  a  catheter  may 
often  be  passed  a  few  days  after  the  operation  ;  and  the  stricture  will  readily 
yield  to  dilatation  in  the  ordinary  way. 

This  operation  has  the  advantage  of  being  hx  easier  of  performance  than 
the  last^  and  may  doubtless  occasionally  be  required  in  those  very  rare  cases 
of  retention  from  stricture  in  which  there  is  no  sign  of  abscess  or  extravasa- 
tion in  the  perinsBum,  in  which  the  urethra  appears  not  to  be  dilated  behind 
the  stricture,  in  which  the  prostate  is  not  enlarged,  and  in  which  under 
chloroform,  and  with  patience,  a  catheter  cannot  be  passed  into  the  bladder  ; 
a  combination  of  circumstances  that  will  but  very  rarely  indeed  occur  to  a 
Surgeon  skilled  in  the  use  of  his  instruments. 

The  operation  of  puncture  through  the  rectum  is  not  devoid  of  danger  ; 
peritonitis,  urinary  infiltration,  and  pelvic  inflammation  and  abscess,  may 
result  from  it. 

The  recto-vesical  pouch  of  the  peritoneum  will  sometimes  descend  so  ab- 
normally low  as  to  cover  the  has  fond  of  the  bladder  as  far  as  the  prostate, 
leaving  no  space  for  a  puncture  to  be  safely  made.  This  condition  neces- 
sarily cannot  be  determined  during  life,  hence  its  great  danger.  I  have  known 
two  instances  in  which  a  double  puncture  was  in  this  way  made  through  the 
fold  of  the  recto-vesical  pouch,  half  an  inch  beyond  an  unenlarged  prostate, 
for  relief  of  retention.  In  both  cases,  death  from  peritonitis  occurred*  The 
preparations  are  in  University  College  Museum. 

In  a  remarkable  case  that  was  under  my  care  at  the  Hospital  (in  1859),  a 
sequence   occurred  which  I  have  never  seen  noticed :  viz.,  the  difPosion  of 
rectal  flatus  through  the  areolar  tissue  of  the  pelvis  and  down  the  thighs 
and  nates,  producing  an  emphysematous  condition  of  these  parts  and  the 
death  of  the  patient.    The  case  was  briefly  as  follows.    A  middle-aged  man 
liad  suffered  fi*om  traumatic  stricture  for  very  many  years  —  indeed,  from 
childhood.    He  was  admitted  with  retention.    As  no  catheter  ever  had  been 
or  could  be  passed,  I  punctured  the  bladder  by  the  rectum  in  the  usual  way. 
The  cannula  was  removed  on  the  fifth  day.      He  then  passed  urine  per 
ureikram^  and  continued  to  do  so  up  to  the  time  of  his  death.    The  day  after 
tlie  withdrawal  of  the  cannula  he  felt  very  ill,  but  without  any  positive  or 
tangible  complaint.    The  next  day  it  was  found  that  the  back  and  inner  part 
of  both  thighs  were  emphysematous  and  crackling,  evidently  distended  with 
^^BA*     The  emphysema  extended  downwards  and  also  up  the  flanks,  and  ap- 
peared even  in  the  right  arm.    There  was  no  pain  or  discoloration.    He  died 
on  the  following  day,  the  eighth  after  the  puncture.    After  death  no  trace  of 
pelyic  inflammation,  suppuration,  or  urinary  extravasation  was  found ;  but 
tliere  was  much  infiltration  of  gas  under  the  pelvic  peritoneum,  and  in  the 
areolar  tissue  between  the  bladder  and  rectum.    The  gas  had  probably  passed 
through  the  sciatic  notches  into  the  posterior  parts  of  the  thighs.   It  was  fetid^ 
like  intestinal  flatus. 

4.  PoBotnxe  of  the  HUddor  above  tlio  Futea*  in  cases  of  retention 
from  atricture,  is  but  seldom  resorted  to  ;  although  some  Surgeons  of  emi- 
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time  there  is  a  sense  of  some  relief,  as  if  he  were  emptying  the  bladder,  followed 
after  a  time  by  a  hot  and  burning  throbbing  pain  in  the  perinaeom. 

In  other  cases  the  process  is  more  gradual,  and  is  preceded  by  the  formation 
of  an  abscess  in  the  immediate  neighbourhood  of  the  urethra,  most  probably 
commencing  in  one  of  the  lacunse  or  glands  opening  into  it.  The  abscess 
bursts  into  the  urethra,  and  its  cavity  is  subsequently  distended  with  urine  at 
each  act  of  micturition  ;  finally  its  walls  give  way,  and  general  extravasation 
takes  place.  In  some  cases  it  is  probable  that  the  abscess  arises  from  a  very 
limited  extravasation  of  urine  into  the  tissues  in  the  immediate  neighbourhood 
of  the  urethra,  consequent  upon  ulceration  of  the  mucous  membrane  behind 
the  stricture.  In  these  cases  the  signs  of  perinaaal  abscess,  to  be  presently 
described,  precede  the  extravasation  often  for  some  days. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  membranous 
portion  of  the  canal,  just  between  the  layers  of  the  triangular  ligament,  where 
it  is  weak,  being  least  supported  by  surrounding  structures,  and  usually  most 
'   dilated  and  attenuated  by  the  pressure  to  which  it  has  been  subjected.    The 
extravasated  urine  afterwards  finds  its  way  through  the  anterior  layer  of 
the  triangular  ligament,  where  it  is  perforated  by  the  urethra,  and  so  beneath 
the  deep  layer  of  the  superficial  fascia  of  the  perinaeum,  by  which  its  course 
is  afterwards  directed.    This  fascia  is  firmly  attached  across  the  perinasum 
to  the  free  border  of  the  triangular  ligament  and,  along  each  side,  to  the 
rami  of  the  ischium  and  pubes,  as  far  upwards  as  the  pubic  spine,  from  which 
point  its  attachments  are  continued  outwards  along  Poupart^s  ligament  to 
the  crest  of  the  ilium.    The  extravasated  urine,  therefore,  uniformly  takes  a 
course  forward  into  the  perinseum  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall :  so  that  it 
ascends  contrary  to  gravity  rather  than  soaks  back  into  the  more  dependent 
parts  of  the  body,  as  it  would  do,  were  it  not  for  the  particular  connections  of 
the  fascia  that  has  just  been  alluded  to.    I  have,  however,  known  the  super- 
ficial fascia  to  give  way,  and  the  urine,  then  gravitating  backward,  to  give  rise 
to  extensive  sloughing  in  the  ischio-rectal  fossas  and  about  the  nates,  denuding 
the  rectum. 

The  Local  Effects  of  Extravasated  Urine  that  has  become  acrid,  decomposed, 
and  concentrated  by  long  retention,  are  most  deleterious  upon  the  tissues 
with  which  it  comes  into  contact.    It  acts  as  a  most  intense  irritant  on  all 
that  it  touches.  The  vitality  of  whatever  portion  of  areolar  tissue  it  infiltrates 
16  quickly  destroyed ;  the  tissue  becoming  converted  into  a  kind  of  putrid  stringy 
slough,  intermixed  with  and  soddened  by  a  quantity  of  fetid  dark-coloured 
acrid  pus  and  urine.    The  ravages  of  e.xtravaBated  urine  are  often  extensive  ; 
the  urethra  giving  way  suddenly  behind  the  stricture,  the  fluid  is  driven  with 
all   the  force  of  the  vital  and  physical  contractility  of  the  over-distended 
bladder  into  the  perinffium,  and  thence  rapidly  finds  its  way  through  the 
fscrotnm  upwards.     Rapid  swelling  and  infiltration,  partly  urinous,  partly 
inflanunatory,  take  place  in  the  scrotum  and  penis  ;  these  parts  become  enor- 
mously distended,  ocdematons,  crackling,  and  emphysematous.    The  skin  is 
speedily  affected,  becoming  of  a  dusky-red  or  purple  colour,  and  then  falling 
into  a  state  of  gangrene.    In  this  way  the  testes  may  become  denuded,  and 
the  cords  exposed.    It  is  remarkable,  however,  if  the  patient  survive  these 
destructive  effects,  with  what  rapidity  repair  goes  on  in  this  region.     It 
is  seldom  that  infiltration  extends  higher  than  the  groins,  or  the  anterior 
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region.  It  is  the  confinement  of  the  pus  by  the  fascia  which  gives  these 
abfloesses  their  special  character.  Owing  to  the  attachments  of  the  deep  fascia 
which  have  just  been  described,  the  pus  formed  in  connection  with  the  urethra 
is  shut  off  &om  the  ischio-rectal  fossa,  just  as  extrarasated  urine  is.  If  the 
abflcess  be  left  unrelieved,  it  may  burrow  widely  around  the  bulb  and  along  the 
urethra  before  it  reaches  the  surface  by  perforating  the  fascia.  It  is  very 
important,  therefore,  that  such  abscesses  should  be  opened  early. 
The  chief  forms  of  perineal  abscess  met  with  are  the  following  : — 

1.  Abscesses  arising  from  Suppuration  in  a  Lacuna  or  Follicular  Gland. — 
These  have  already  been  described  as  an  occasional  complication  of  gonorrhoea. 
They  are  met  with  also  in  stricture.  They  may  point  slowly  towards  the 
snr&ce,  without  actually  communicating  with  the  urethral  canal.  In  other 
cases  they  open  into  the  urethra,  and  then  run  the  same  course  as  abscesses 
commencing  from  the  canal. 

2.  Abscesses  commencing  from  Ulceration  in  the  Urethra  behind  a  stricture. 
— These  arise  in  the  dilated  pouch  behind  a  tight  stricture.  As  before  stated, 
the  mucous  membrane  at  this  part  is  thickened  and  opaque,  and  often  pig- 
mentedy  showing  evidence  of  chronic  inflammation.  The  openings  of  the 
ducts  are  dilated,  sometimes  giving  the  whole  surface  a  reticulated  appearance. 
The  ulceration  commences  in  one  of  the  hollows  thus  formed.  The  inflamma- 
tory consolidation  of  the  surrounding  tissues  prevents  general  extravasation  ; 
but  the  pressure  during  micturition  and  the  constant  presence  of  retained 
urine  causes  gradual  extension  of  the  cavity  till  a  distinct  abscess  is  formed 
discharging  imperfectly  into  the  urethra.  Such  an  abscess  slowly  extends 
till  it  reaches  the  sur&ce.  It  then  bursts  its  cavity,  contracts  to  a  narrow 
channel,  and  thus  a  urinary  fistula  is  formed.  At  any  period  before  it  bursts 
superficially,  its  wall  may  be  ruptured  during  a  violent  effort  at  micturition, 
and  di£Euse  extravasation  of  urine  may  result. 

8.  Abscesses  from  Injuries  by  Instrtiments. — These  occasionally  arise  from 
ftlse  passages  made  with  a  catheter  or  bougie  ;  they  may  also  follow  forcible 
dilatation  or  internal  urethrotomy.  More  rarely  they  result  from  inflamma- 
tion and  ulceration  of  the  mucous  membrane  around  an  instrument  tied 
into  a  tight  stricture.  These  abscesses  usually  form  rapidly.  If  resulting 
from  a  false  passage  behind  a  tight  stricture,  they  may  lead  to  extravasation 
of  mine  ;  but  under  other  circumstances,  as  there  is  a  free  passage  through 
the  urethra,  this  is  not  likely  to  occur.  If  the  injury  is  in  the  bulbous  or 
spongy  portion,  the  pus  may  burrow  forwards  along  the  urethra  under  the 
accelerator  urinoe,  and  appear  at  the  root  of  the  penis  in  front  of  the 
flcrotnm. 

4.  Suppuration  ofCowper's  OlandiBBXi  occasional  cause  of  a  perineal  abscess. 
It  may  occur  from  the  irritation  of  a  stricture,  but  far  more  commonly  it  is 
met  with  during  the  acute  stage  of  gonorrhoea.  The  gland  can  at  first  be  felt 
as  a  tender  knot  on  one  side  of  the  middle  line  near  the  bulb.  This  gradually 
increafles  and  becomes  more  tender,  and  at  last  fluctuation  is  felt.  This  form 
of  abflcess  can  be  recognized  if  seen  early  by  its  situation,  and  by  the  feet  that 
it  is  distinctly  on  one  side  of  the  middle  line.  At  a  later  period  it  may  burrow 
widely  round  the  bulb  and  in  the  perinseum,  so  that  its  exact  origin  cannot  be 
determined.    It  usuaQy  causes  some  difficulty  in  micturition. 

5.  Prostatic  Abscesses  may,  as  before  stated  (p.  1058),  occasionally  point  in 
the  perinseum. 
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through  the  fistnlse ;  if  too  large,  it  stretches  the  nrethral  orifice  of  the  fistula 
injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform 
urethrotomy  at  once,  as  much  time  and  pain  are  thus  saved.  In  the  majority 
of  instances,  internal  urethrotomy  with  Civiale*s  instrument  appears  to  me 
to  be  the  safest  and  simplest  procedure,  and  I  have  very  advantageously 
practised  it  in  such  cases.  But  if  the  fistulas  be  very  numerous,  so  as  to  riddle 
the  perinseum  and  scrotum  in  all  directions,  perhaps  the  better  plan  is  to 
l)erform  the  perineal  section.  In  this  way  we  not  only  divide  the  stricture, 
and  thus  at  once  remove  all  obstruction,  but  give  a  fi-ee  exit  to  the  urine,  which, 
instead  of  escaping  by  tortuous  and  sinuous  passages,  finds  its  way  out  readily 
through  the  new  aperture  that  has  been  made,  and  this  will  eventually 
<rranulate  and  heal  by  the  second  intention. 

The  fistulse,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  little  disposed  to  take  on  reparative  action  ;  and 
although  the  cause  that  in  the  first  instance  gave  rise  to  them  may  be 
removed,  yet  they  constitute  an  independent  affection  which  requires  special 
treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the  size 
of  the  canal,  but  more  particularly  with  regard  to  the  part  of  the  urethra  with 
which  it  conmiunicates ;  whether  it  be  a  Perineal^  a  Scrotal^  or  a  Penile  fistula. 
But  in  all  cases,  and  wherever  it  be  situated,  there  is  one  most  important  point 
to  be  attended  to,  viz.,  never  to  let  the  fistula  be  disturbed  or  irritated  by  the 
passage  of  urine  over  or  through  it,  or  it  will  never  heal.  Hence  the  urine 
must  always  be  drawn  off  with  the  catheter,  which  the  patient  should  be 
taught  to  pass  for  himself. 

If  the  fistula  be  Perineal^  and  of  small  size,  a  probe  coated  with  melted 
nitrate  of  sUver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
<ralvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction. 
If  it  be  large,  the  edges  of  the  fistula  may  be  freely  rubbed  with  the  nitrate  of 
fjilver,  or  deeply  pared  and  brought  together  by  quilled  sutures,  after  which  the 
urine  should  be  drawn  off,  whenever  required,  by  a  catheter.  If  the  fistulce  be 
large  and  very  numerous,  it  will  be  better  to  pass  a  grooved  director  down  the 
jtnncipal  ones,  and  slit  them  up  so  as  to  throw  the  several  sinuses  into  the 
Jjirger  one. 

When  the  fistula  is  Scrotalj  it  often  requires  to  be  laid  open,  and  to  be  made 
to  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with 
Iar<^e  sloughy  and  ill-conditioned  cavities  in  this  situation. 

When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal ;  ita 
<,'<Igc8  are  thin,  and  the  track  is  short  and  shallow. 

XTrethroplMrtj  may  in  such  cases  be  advantageously  practised-  Opera- 
tions of  this  kind  require  for  their  success  very  carefiil  management  and 
minute  attention  to  detail ;  they  very  commonly  fail  in  consequence  of  a  small 
4]uantity  of  urine  or  of  mucus  escaping  through  the  wound,  and  thus  inter- 
ferjiig  with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
4  »|>eration,  the  patient  should  be  taught  to  pass  a  catheter,  and  thus  to  draw  off 
liis  own  urine  after  the  operation  as  often  as  necessary  ;  or  anassiatant  must  do 

this  every  third  or  fourth  hour.    Should  this,  however,  not  be  practicable,  a 
•'  4  c  2 
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iif  suture.  The  dieplacement  of  the  skin  coven  in  the  aperture  in  the 
urethra  and  causes  gnraolations  to  spring  up,  bj  which  the  fistula  is  closed 
tFig.  938). 

2.  The  edges  of  the  fistula  having  beeu  pored  and  the  skin  sepamted 
widely,  lateral  incisions  may  be  made  so  as  to  take  off  all  tcuBion,  aad  a 
slip  of  India-rubber  may  then  be  passed  underneath  the  flaps  of  skin,  is 
4>rder  to  prevent  contact  with  nriae  from  disturbing  the  adhesions  (Fig.  !)!l!l). 

3.  Ricord,  recognizing  the  fact  that  the  occasional  intrusion  of  a  drop 
iif  urine  between  the  freshened  edges  of  the  integuments  brought  together 
to  close  the  fistula  is  the  most  common  cause  of  disunion,  recommended 
that,  in  those  cases  iu  which  a  perineal  or  a  scrotal  fistula  happens  to 
<-o-exiet  with  a  penile  one,  a  cathet«r  should  be  passed  through  the  former 
into  the  bladder,  and  left  there  during  the  whole  of  the  operative  procedures 
that  are  adopted  for  the  closure  of  the  penile  fistula.  Should  no  fistula  exist 
in  the  pcrineenm,  he  has  proposed,  though  I  believe  the  operation  has  never 
^■ct  been  practised,  to  pmicture  the  bladder — which  would  most  conveniently 
and  safely  be  done  through  the  rectum — and  to  keep  it  emptied  in  this 
way  until  the  peniJe  fistula  has  been  closed  by  one  of  the  preceding  operations, 
iind  then  to  allow  the  lower  aperture  to  close  spontaneously ;  or,  if  it  were 
situated  in  the  perinfeum,  to  adopt  surgical  means  for  its  occlusion. 

4.  Le  Uros  Clark  has  recommended  and  successfully  practised  the  following 
operation.  Uaxing  pared  the  edges  of  the  fistula,  he  makes  a  transverse  cut 
through  the  integuiucute  of  the  penis,  about  an  inch  in  length,  above  and 
below  it.     He  then  dissects  up  the  flaps  of  akiu  so  bounded,  and  brings  them 
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together  by  metuu  of  clamps  or  the  quilled  suture.  By  this  operation  a  wide 
raw  surface  from  each  dde  is  brought  into  contact,  instead  of  a  mere  raw  edge 
of  cut  integument,  and  there  is  consequently  a  greater  chance  of  sucoenfnl 
union  resulting  (('igs.  !)4<i,  n4l). 

In  all  operations  of  this  kind  union  will  be  promoted  by  keeping  the  port 
conotontly  bathed  with  a  concentrat«d  oold  solotion  of  boracic  acid.  In  this 
way  all  decomposition  of  any  mncns  or  urine  tJiat  may  accidentally  find 
its  way  to  the  wound  is  prevented,  and  at  the  same  time  the  lotion  is  so 
nnirritating  that  it  does  not  interfere  with  union.    The  lotion  is  best  applied 
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and  lateral  vaginal  walls  by  means  of  the  duck-bill  speculum,  when  the  opening 
will  be  fairly  brought  into  view. 

When  the  fistula  is  larger,  and  especially  when  vesical,  its  cure  can  be  accom- 
plished only  by  paring  the  edges,  and  bringing  them  together  with  sutures, 
and  thu9  attempting  to  procure  union  by  the  first  intention.  In  effecting  this, 
however,  two  difficulties  present  themselves — ^the  sutures  either  cutting  their 
way  out  too  soon,  or  the  trickling  of  urine  between  the  freshly  pared  edges 
interfering  with  adhesion.  In  order  to  overcome  these  difficulties,  a  variety  of 
ingenious  contrivances  have  been  introduced  by  different  Surgeons ;  amongst 
which  may  be  especially  mentioned  the  clamps  of 
Marion  Sims  and  Baker  Brown,  and  the  button-suture 
of  Bozeman.  To  Sims  especially  is  due  the  great  merit 
of  having  substituted  silver  wires  for  silk  sutures  in 
this  operation,  by  which  the  probabilities  of  a  successful 
result  have  been  very  greatly  increased. 

Before  the  operation,  the  bowels  should  have  been 
freely  opened  by  castor-oil  and  an  enema.  It  was 
formerly  recommended  that  no  anaesthetic  should  be 
given,  as  its  administration  makes  it  difficult  to  place 
the  patient  in  the  most  convenient  position,  on  the 
knees  and  elbows,  with  the  buttocks  well  raised  and 
the  head  low.  As,  however,  the  operation  is  tedious 
and  painful  it  is  better  to  give  an  anaesthetic,  and  no 
difficulty  will  be  found  in  performing  the  operation  with 
the  patient  lying  on  her  back  in  the  lithotomy  position 
if  the  pelvis  be  well  raised  on  a  pillow.  It  is  of  great 
moment  that  the  parts  should  be  freely  exposed. 
This  is  best  done  by  means  of  the  "duck-billed''  speculum  (Fig.  942), 
by  which  the  posterior  wall  of  the  vagina  is  well  drawn  up  and  out  of  the 
way  of  the  operator,  and  light  is  reflected  on  the  fistulous  opening.  The 
edges  of  the  aperture  are  now  to  be  freely  pared.  This  is  best  done  by 
seizing  them  with  a  hook-forceps  or  a  double  hook,  and  dissecting  off 
the  vaginal  mucous  membrane  to  the  extent  of  about  a  quarter  of   an 


Fig.  942.— Duck-bUIea 
Speculum. 


Figii.  948  and  944.— AnguUrlr  Curred  Knives. 


inch  all  round,  by  means  of  a  fine  small  scalpel  or  angularly  set  knives  (Figs. 
SI48,  944)  and  scissors  properly  curved.  The  dissection  should  be  carried 
towards  the  fissure,  and  especial  care  taken  that  the  angles  are  well  cleared  of 
mucous  membrane. 

After  the  edges  of  the  fistula  have  been  freely  pared,  and  all  bridles  or  cica- 
tricial constrictions  divided,  sutures  of  silver  are  passed  across  the  lips  of  the 
w^onnd.  These  wires  may  most  conveniently  be  passed  by  means  of  the  hollow 
needle  (Fig.  945) ;  or,  if  this  be  not  at  hand,  a  silk  thread  may  be  passed  by 
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Bhonld  be  practised  dming  the  whole  of  the  treatment.  After  the  removal  of 
the  ButnreSy  Simfi  advises  that  the  catheter  should  be  continaed,  and  great 
care  taken  that  the  patient  do  not  move  too  soon,  lest  the  weak  cicatrix  be 
strained. 

A  very  simple  and  snocessf  nl  mode  of  closing  these  tistulse  has  been  invented 
by  Bocconan,  by  what  he  terms  the  ^  button-sutare.*'  After  paring  the  edges 
of  the  fistula,  and  passing  silver  wires  across  in  the  usual  way,  he  draws  the 
parts  together  by  passing  both  ends  of  the  wire  through  an  aperture  in  a  steel 
rod,  which  being  carried  along  them  closes  the  opening.    A  thin  leaden  plate. 


Buzeinau'M  Api^aratus  for  Button  Suture. 
VS^  M7.— AppUcfttion  of  PUte.  Fig.  948.— Application  of  iipUt  »bot 

**  the  button,"  properly  perforated  down  the  middle,  is  then  slipped  along  the 
wires  so  as  to  cover  the  fistula  (Fig.  947) ;  and  split  shot  having  been  pushed 
along,  their  free  extremities  are  pressed  tightly  against  the  button,  the  wires 
are  then  properly  nipped,  and  the  apparatus  left  on  for  about  ten  days  (Fig. 
!)48) ;  the  shot  are  then  cut  ofi^,  the  leaden  plate  is  carefully  lifted  off,  and  the 
suture  wires,  having  been  straightened  out,  are  withdrawn. 

Whatever  kind  of  suture  may  be  employed,  it  is  always  of  great  importance 
that  the  edges  of  the  fistula  be  brought  together  transversely  to  the  long  axis 
of  the  vagina.  Should  the  abnormal  aperture  be  close  to,  or  even  implicate, 
the  cervix  uteri,  this  part  may  be  drawn  down  and  transfixed  by  the  sutures, 
ihus  adding  materially  to  the  support  of  the  posterior  lip  of  the  fissure. 
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Small  Polypoid  Tnmoiirs  are  not  unfrequently  met  with  inside  the  urethral 
orifice.  They  have  occasionally  a  gonorrhoeal  origin,  though  they  commonly 
arise  irrespectively  of  snch  disease.  They  are  always  very  vascular,  and  are 
most  frequently  met  with  in  or  around  the  female  urethra,  where  they  are  of  a 
bright  red  colour,  have  a  florid  hue,  bleed  iVeely  when  touched,  and  are  com- 
jHmed  of  extremely  vascular  papilte ;  they  are  commonly  conoidal  or  oval, 
lK>rdering  the  urethral  orifice  on  one  side,  or  even  encircling  it.  They  grow 
nlowly,  and  seldom  attain  a  larger  size  than  that  of  a  raspberry. 

These  vascular  tumours  are  far  less  frequent  in  the  male  than  in  the  female 
urethra.  When  they  occur  in  men,  they  usually  constitute  a  small  granular 
florid  mass  inside  the  orifice  of  the  canal. 

When  seated  in  or  around  the  female  urethra,  these  tumours  not  unfrequently 
gi\  e  rise  to  very  great  and  continuous  irritation  ;  much  pain  during  and  after 
micturition,  radiating   through   the  whole  pelvic  region,  attended  by   ^ 
admixture  of  mucus  and  a  little  blijod  in  the  urine,  and,  m  fact,  many  of  the 
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CHAPTER    LXXIII. 


DISEASES  OP  THE  PENIS  AND  SCROTUM. 


DISXABXS    OF    THJB    PSMIB. 

Complete  arrest  of  tlie  Development  of  the  Kale  Bezual  Organs 

most  be  of  very  rare  occurrence.  I  have  seen  only  one  instance  of  it.  This 
was  the  case  of  a  man  setat.  22,  in  whom  the  penis  and  scrotum  were  perfectly 
formed,  but  not  larger  than  the  organs  of  an  infant  a  few  months  old.  No 
distinct  testes  could  be  felt,  but  there  was  some  thickened  structure  in  the 
scrotum  which  felt  like  an  unravelled  testis.  The  prepuce  was  long.  There 
was  some  hair,  bat  very  little,  on  the  pubes.  This  person  had  sexual  desires,  and, 
in  fEtct,  had  engaged  himself  to  be  married  wheu  his  condition  led  to  a  surgical 
examination.  He  told  me  that  he  had  erections,  when  the  organ  became 
about  an  inch  or  an  inch  and  a  half  long,  and  that  there  was  occasional 
emission  of  a  glairy  fluid.  He  was  fair,  fresh-coloured,  round-faced,  fat,  and 
had  smooth  rounded  Hmbs,  more  like  those  of  a  stout  girl  than  of  a  young 
man.  His  voice  was  weak  and  feminine  in  tone.  He  led  a  sedentary  indoors 
life,  but  said  that  he  was  strong  and  capable  of  ordinary  physical  exertion. 

Congenital  Malformations. — ^Adhesion  of  Penis  to  Sorotnm.  I  have 
once,  and  once  only,  met  with  a  veiy  curious  malformation  of  the  genital 
organs,  the  penis  being  tied  down  by  its  under  surface  to  the  scrotum,  so  as 
to  lie  in  a  deep  sulcus  between  the  testes.  In  these  cases  the  raph6  of  the 
scrotum  appeared  to  be  continued  in  a  narrow  rather  Arm  band  upwards  to  the 
tinder  surtinoe  of  the  penis,  so  that  this  organ  was  always  bent  or  bowed  down- 
wards. The  patient,  a  man  of  80,  passed  his  urine  downwards,  apparently 
from  the  under  surface  of  the  scrotum  ;  during  erection  the  penis  curved  up 
in  a  semicircular  form,  the  convexity  upwards,  the  glans  being  tightly  tied 
down  to  the  scrotum  by  the  narrow  tense  band  continued  up  from  the  raph^« 
In  fact,  the  condition  of  this  organ  was  very  like  that  which  is  met  with  in 
the  tongue  when  "  tongue-tied.'*  This  malformation  was  remedied  by  cutting 
through  the  frsenum  which  tied  the  penis  do^ii,  and  thus  liberating  the 
origan. 

Byposp«dias  consists  in  a  cleft  condition  of  the  under  surface  of  the 
j>enis.  Up  to  the  tenth  week  of  intra-uterine  life  the  external  organs  of  gene- 
ration are  alike  in  the  male  and  female.  At  this  time  the  urogenital  aperture 
forms  a  narrow  slit  wider  behind  than  before,  at  the  anterior  extremity  of 
which  is  a  small  eminence  representing  the  rudimentary  penis  or  clitoris. 
1  n  the  female  the  urogenital  aperture  remains  unclosed  and  the  external  folds 
of  integument  forming  its  lateral  boundaries  enlarge,  forming  the  labia  majora 
"Which  contain  the  vascular  bulbs  corresponding  to  the  corpus  spongiosum  of 
the  male.    These  remain  separate  and  distinct,  but  a  small  isolated  portion 
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edge  of  the  urethral  groove.  The  flap  thiu  marked,  which  we  will  call  the  - 
right  flap,  is  then  diaaected  np,  leaving  it  attnched  alon^  the  mai^in  of  the 
nrethml  groove.  A  similar  flap  in  then  raised  on  the  left  side,  but  on  thin 
side  the  incision  is  carried  along  the  left  margin  of  the  urethral  groove,  and 
the  flap  tnrned  ontwarda,  its  attached  edge  being  in  the  position  conespond- 
iog  to  the  free  edge  of  the  right  flap.  The  right  flap  is  now  turned  over  ei> 
that  ita  akin  surface  forms  the  lining  of  the  new  urethra.  A  nnmber  of  flue 
stitehea  are  then  inserted  in  the  following  way.  The  needle  is  first  passed 
through  the  base  of  the  left  flap  from  the  skin  surface,  then  through  the  ft«e 
edge  of  the  right  flap  from  the  raw  surface  towards  the  akin,  then  it  is  made 
to  ci^h  the  left  edge  of  the  urethral  groo\-e,  and  finally  passed  again  through 
the  base  of  the  left  Sap.  In  this  way  the  edge  of  the  right  fiap  is  held  lit 
position,  and  the  stitches  can  be  removed  from  the  surface.  When  these  have 
all  been  passed,  they  may  be  tightened.  A  similar  number  'if  stitches  are  then 
passed  through  the  free  edge  of  the  left  flap,  Ity  which  it  is  attached  to  the 
skin  of  the  penis  at  the  outer  edge  of  the  raw  surface  from  which  the  right 
flap  was  raised.  The  raw  surfaces  of  the  two  flaps  are  thus  brought  closely 
into  contact,  and  an  epitlieUal  lining  formed  for  the  new  urethra.  During 
the  healing,  a  catheter  must  bo  tied  in,  and  the  bladder  drained.  A  small 
fistulous  opening  will  usually  be  left  at  the  lower  end,  which  must  be  closed 
by  a  subsequent  plastic  operation.  Several  suctjessftil  casex  of  this  operation  - 
luve  been  recorded,  and  it  seems  to  be  by  far  the  most  efiicient  of  the  many 
methods  suggested.  The  third  degree  of  hypoHpadiaa  admits  of  no  treatment. 
Spispadia*. — The  upper  surface  of  the  penis  is  less  frequently  fissured  ; 
only,  I  believe,  in  cases  of  extroversion  of  the  bladder.  This  condition,  termed 
epispadias,  may  be  remedied  to  some  extent  by  Wood's  operation,  described  at 
p.  1028. 

Phikobib. — The  prepuce  is  not  unfrequently  the  seat  of  malformation  or 
disease.  The  condition  of  it  in  which  it  is  so  much  elon- 
gated that  it  extends  beyond  the  glans,  and  at  the  same 
time  it  is  bo  much  contracted  that  it  prevents  the  proper 
ezpoBure  of  this  portion  of  the  organ,  is  termed  pbimotis. 
This  may  be  either  congenital,  or  acquired  as  the  result  of 
inflammation  or  disease. 

In  Congmitel  Phlanwia,  the  penis  is  usually  somewhat 
atrophied,  and  the  development  of  the  glans  is  prevented  bv 
Cbe  pressure  of  the  narrow  prepuce.'    The  skin  is  abundant 
and  lax ;  but  the  mucous  lining  of  the  prepuce  is  short, 
coDttacted,  and  undeveloped.     The  oonstncting  band  which 
prevent!  the  retraction  of  the  foreskin  is  always  situated      Fig.  »w.— irnuu'i 
at  the  junction  of  the  skin  and  the  ntucx>us  membrane.        tilZfT.""*'    ""' 
Id   the    majority   of   oases  a   long  foreskin  is  simply  a 
ionroe  of  local  inconvenience ;    but  it   may  become  a  sonrce  of   disease 
from  «  ^'oriety  of  causes.    Thus,  in  children,  retention  of  the  sebaceous 
•acretion — "  smegma  preputii  " — under  an   elongated  and    tight   foreskin, 
becomes  a  source  of  local  irritation  and  inflammation  from  decomposition. 
The  irritation  tbns  kept  up  (Fig.  94!)),  leads  to  local  excitement,  and  favonrs 
the  devekipment  of  the  habit  of  early  masturbation.     In  some  caws  the 
preputial  orifloe  is  so  tight  as  to  interfere  materially  with  the  discharge  of 
the  nrine,  which  [Msses  ftom  the  urethra  into  a  kind  of  pouch  between  the 
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subside.    If,  however,  the  phimoeis,  though  acquired,  be  permanent,  it  should 
be  subjected  to  operation. 

A  long  foreskin  without  actual  phimosis  if  a  source  of  annoyance  to  an 
adult  may  easily  be  remedied  by  keeping  it  constantly  drawn  back.  At  first 
the  tendency  for  the  prepuce  to  slip  forwards  must  be  overcome  by  wrapping 
a  piece  of  dry  lint  round  it,  and  securing  it  by  an  elastic  band,  which  must 
be  just  tight  enough  to  keep  it  in  position.  After  a  few  weeks  the  foreskin 
will  retain  the  retracted  position,  and  after  a  year  or  so  will  be  found  to  have 
undergone  considerable  diminution  in  size. 

Op«ratioiui  for  Phimosis  may  be  conducted  on  three  plans ;  the  elongated 
and  contracted  prepuce  mfty  be  dilated,  or  slit  up,  or  circumcision  may  be 
performed. 

1.  Dilatation  of  the  Phimosis  may  be  effected  by  putting  the  patient 
under  chloroform,  introducing  a  pair  of  forceps,  and  opening  them  widely, 
tearing  through  the  narrow  preputial  orifice  and  tight  funnel-shaped  mucous 
membrane  ;  or  this  may  be  slit  up  with  a  narrow  tenotome  on  each  side,  and 
then  dilatation  practised.  This  procedure  may  be  usefully  adopted  if  the 
prepuce  be  not  very  long  and  tight,  or  if  any  objection  exist  to  circumcision 
21s  too  severe  an  operation. 

In  the  acquired  phimosis  of  old  men,  consequent  upon  contraction  follow- 
ing cracks  of  the  preputial  margin,  I  have  found  that  dilatation  may  safely 
and  speedily  be  effected  by  the  introduction  of  a  two-bladed  dilator,  such  as 
is  used  for  the  female  urethra,  which,  being  gradually  screwed  open,  causes 
the  indurated  circle  to  yield. 

2.  Slitting  np  of  the  Prepnos,  whether  upon  its  upper  or  under  surface, 
18,  I  think,  an  objectionable  procedure,  leaving  the  prepuce  of  its  abnormal 
length,  and  more  or  less  fissured  and  knobbed.  In  all  cases  I  prefer  circum- 
cision as  the  simplest  and  speediest  operation,  and  as  leaving  the  most  satis- 
factory result. 

3.  Circumcision  fsr  Congenital  Phimosis  in  Znfiwts. — It  may  be 
gathered  from  what  has  already  been  stated  with  respect  to  the  evil  effects 
resulting  from  congenital  phimosis,  that  circumcision  in  this  condition  may 
be  required  to  remove  an  elongated  and  possibly  adherent  prepuce,  which  oc- 
casions much  local  irritation,  or  which  is  the  exciting  causes  of  reflex  and  dis- 
tant nervous  disturbance  of  a  paralytic  or  spastic  character.    So  great  are  the 
evils  resulting  not  only  from  congenital  phimosis,  but  from  an  abnormally  long, 
though  not  phimotic  prepuce,  that  it  is  only  humane  and  right  from  a  moral 
]K>int  of  view,  to  practise  early  circumcision  in  all  such  cases.    This  operation 
is  easily  and  safely  performed  according  to  the  Hebrew  rite,  which  I  have  several 
times  had  an  opportunity  of  witnessing,  and  which  is  done  as  follows.    The 
rhild  being  held  on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin 
slightly  forwards,  and  then  grasps  it  just  in  front  of  the  glans  by  drawing  it 
through  a  slit  in  a  silver  guard.    This  is  not  held  perpendicularly  downwards, 
l>ut  is  inclined  from  above  slightly  forwards  and  downwards,  so  as  to  avoid 
rj  lit  ting  the  fraenum  as  much  as  possible,  and  to  slice  off  the  prepuce  in  an 
oblique  or  quilled  manner.    This  is  done  by  one  stroke  of  a  broad  round-ended 
k  nife.     The  mucous  membrane  is  then  torn  open  between  the  fiwget  and  thumb 
cilong  the  dorsum  of  the  penis,  and  is  turned  back  so  as  to  be  brought  into  con- 
t  ^ict  with  the  cut  edge  of  the  skin.    A  strip  of  dry  lint  is  then  twisted  round 
the  organ  in  the  sulcus  behind  the  glans,  so  as  to  keep  back  the  mucous  mem- 


PAIiAPillMOSIS    AND    ITS    TREATMENT.  1137 

introdncing  the  point  of  a  pair  of  sciflHore  at  the  jHcputial  orifice  ;  and  then, 
tn'mmii^  off  the  angles  of  the  flaps,  be  tnme  back  the  rnncoDB  ment- 
brane,  and  attaches  it  to  the  edge  of  the  cntaneons  incision  hj  a  snJGcietit 
ntunber  of  fine  t'atji^t  Bntnres.  Before  introdnGing  these,  he  will  generally 
find  it  necessary  to  ligature  a  small  artery  on  each  side  of  the  penis,  and 
one  or  two  in  the  fraennm.  The  best  dressing  in  children  will  be  some 
simple  ointment,  snch  as  boracio  acid  ointment,  or  the  ^ans  may  be  simply 
smeared  with  a  little  vaseline.  After  every  act  of  mictnrition,  the  pwts 
Hhould  be  well  sitonged  with  boracic  acid  lotion  or  Condy's  fluid  and  water. 
In  the  adult,  nnion  by  first  intention  may  often  be  obtained  by  a  dry  drfBBin<r 
of  iodofonn-wool  thickly  covered  with  collodion,  so  ss  to  protect  it  from  the 
urine.  This  may  be  left  unchanged  for  four  or  five  days.  There  is  ueually  a 
good  deal  of  swelling  of  the  mncous  membrane  abont  the  fnennm,  and  some 
solid  oedema  usnally  remains  for  some  weeks  after  the  operation.  This 
pfradoally  subsides,  and  a  linear  cicatrix  remains,  wfaich  causes  the  patient 
110  inconvenience.  In  some  cases  I  have  found  adhesions  between  the 
prepuce  and  the  glans ;  these  require  to  be  torn  or 
diseectfid  through,  but  no  inconvenience  resnlls  from 
this  slight  addition  to  the  operation. 

If  sloughing  of  the  prepuce  have  occurred,  allow- 
ing the  glans  to  protmde,  as  in  Pi;^.  954,  circum* 
c  is  ion  must  be  practised. 

The  chief  points  to  be  attended  to  in  the  per- 
formance of  this  operation,  and  on  which  its  after 
success  is  most  dt^pvndent,  are — 1,  That  too  much 
skin  be  not  removed ;  2,  That  the  raucous  mem- 
brane be  slit  up  to  t)ie  base  of  the  glans  ;  3,  That 
too   much  of    it  l)e  not   removed :   4,  That  all 

bleeding  Tcesels  l>e  tied  witii  cal^t  ligatures,  which       fic^iim.— tuoiitiiiiiiK  or  n.' 
most  be  cut  shoit ;  it,  That  the  mocons  membrane         uh^Iu'x.""       '^"""" 
l>e  well  turned  liack,  so  as  to  cover  the  gap  left  by 

the  retracted  akin  ;  6,  That  all  sutures  be  of  catgut,  which  ivill  )«  absorbed, 
ujid  thus  save  the  pain  of  taking  them  out. 

VaaxfiUaaoK».—\j\j)araphimoitig  the  prepuce  has  been  forcibly  drawn  back 
liehiud  the  glans,  which  becomes  strangled  by  the  pressare  exercised  by  the 
preputial  orifice,  so  that  the  parte  cannot  be  replaced  in  proper  relation  to  one 
another.  This  accident  principally  occurs  in  boys,  or  in  individuals  who  have 
naturally  a  tight  prepuce,  and  who,  on  uncovering  the  glans,  find  it  difficult 
to  get  this  part  of  the  organ  back.  This  difficulty  is  speedily  and  greatly  jii- 
(;r(^aed  by  tht  swelling  from  congestion  that  is  set  np  in  the  constricted  glunii. 

Trtatmmi.—'V]a%  is  sufficiently  simple.  The  Surgeon  should  first  try  to 
reduce  the  swollen  organ.  He  may  often  succeed  in  doing  this  by  Heizin;;  tlit- 
iKxly  of  the  penis  between  the  index  and  middle  fingera  of  each  hand,  and  then 
i-ndeavouring  to  draw  the  prepuce  forwards,  at  the  same  time  that  he  loni- 
pn-sses  the  glans  betwoen  the  two  thumbs  and  paahea  it  back  (t'ig.  'JUh). 
Shiiuld  reduclion  not  be  cfTt'ct^id  in  this  way,  the  constricted  and  stniiigii- 
luting  preputial  orifice  must  be  divided.  In  doing  this,  the  Sui^jcou  will 
observe  that  the  glana  is  separated  from  the  body  of  the  penis,  by  a  det]. 
and  narrow  sulcus,  which  is  especially  evident  on  the  upper  part  of  the  organ. 
ThJK  sulcus,  which  is  overlapped  on  one  aide  by  the  glans,  and  i>ii  the  other 
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constitntional  treatment  be  adopted,  modified  according  to  the  circmnBtancGS 
of  the  case. 

Kjpartrophr  of  the  PvapoM  not  niifreqneiitly  occiire  as  the  result  of 
chronic  irritation  or  disease  ;  it  is  nanally  of  limited  extent,  and  reqnires  no 
;-     special  interference  on  tlie  part  of  the  Surgeon ;  bat  in  some  instances  it 
may  become  so  extensive  as  to  require  operative  interferenoe.    The  hyper- 
trophy is  due  to  solid  cedema  of  the  areolar  tissne  of  the  prepnce  and  of 
the  Bub-int^omental  structures  of  the  body  of  the  penis,  the  oi^sn  being  very 
greatly  enlarged  and  becoming  club-shaped.      In  these  oases  circumcision, 
with  the  excision  of  a  V-shaped  piece  from  the  dorsum  of  the  penis,  will 
OEually  be  found  to  leave  a  good  and  satis&ctory  result.    But  a  greater  magni- 
tude than  this  may  be  attained.    Thug  Yidal  has  related  and  figured  a  case 
that  had  attained  such  an  enormoas  size,  that  the 
organ  reached  to  below  the  knees,  and  was  as  large 
as  a  thigh.    This  monstrous  growth  was  success- 
folly  excised. 
,         Warta  on  the  penis  have  already  been  described. 
'     They  may  attain  a  very  large  size,  as  in  Fig.  957, 
'     and  are  beet  treated   by   being  snipped  off  with 

curved  scissors. 
'  Horsj  Excnsoracos  have  been  observed  to 
spring  frrom  the  glans  penis.  The  most  remarkable 
case  of  this  kind  on  record  is  one  by  Jewett  of 
Connecticut.  It  was  that  of  a  young  man,  in 
whom,  after  operation  for  congenital  phimosis  and 
the  removal  of  warts,  a  horn  grew  from  the  left 

side  of  the  glans  penis,  and  attained  a  size  of  three  fik.  »t.— wirtaoatiwaiuiiuid 
and  a  half  inches  in  length  by  three-fourths  of  an  i.  lui^lj^  "^  Pr^u«,  "Weh 
inch  in  diameter  at  the  base.    It  could  be  handled 

and  cat  without  pain,  and  the  patient  "  was  accustomed  to  amuse  the  inmates 
uf  the  ward  by  lighting  the  end  of  the  bom  and  allowing  it  to  bam."  It  was 
■excised,  and  did  not  return. 

Ftzcisteiit  7Tia.pisiB,  lasting  for  many  days,  is  occasionally  met  with,  as 
the  result  in  most  cases  of  excessive  venery,  and  more  especially  of  violent 
coitus  during  intoxication.  The  erection  of  the  penis  is  not  accompanied  by 
any  sexual  desire,  but  is  attended  with  great  pain,  a  sense  of  weight  about  the 
perinEenm,  much  anxiety,  aud  constitational  disturbance.  The  organ  is 
singularly  hard  and  unyielding.  The  pathology  of  this  condition  is  obscure. 
Qy  some  it  has  been  considered  as  the  result  of  extravasation  of  blood  into  the 
corpora  cavernosa;  by  others,  as  dependent  on  sympathetic  or  refiex  nervoos 
irritation.  The  effect  of  treatment  would  lead  to  the  inference  that  the 
latter  view  was  correct.  Incisions  into  the  corpora  cavernosa  to  let  out  the 
blood  supposed  to  be  extravasated  have  been  productive  of  no  good  result, 
whilst  the  erection  has  rapidly  sabeided  onder  fall  doses  of  the  bromide  of 
potassinm. 

a*iigT«ii«  of  tba  Fsnis. — Sloughing  of  the  integuments  of  the  penis,  to 
14  greater  or  lesser  extent,  not  unfrequently  occurs  in  persons  of  broken  constitu- 
tion as  the  result  of  inflammatory  phimosis,  simple  or  gonorrheal  (Fig.  954); 
or  in  consequence  of  the  invasion  of  syphilitic  phagedfena,  and  indeed  the 
^lans  aod  body  of  the  organ  may  often  be  extensively  destroyed  by  the  latter 
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localized ;  but  after  its  removal  it  will  U8uali7l)e  found  to  infiltrate  the  organ 
for  a  considerable  distance. 

The  papillary  form  at  first  presents  the  appearance  of  ordinary  warts  (Fig. 
lioU).  It  grows  rapidly,  and  a  deep  seated  indurated  base  can  be  felt  beneath  it. 
Ulceration  soon  sets  in  with  abaudant  foul  discharge.  At  first  the  distinction 
from  a  simple  growth  is  not  easy  to  make,  bat  the  flat  hard  base  infiltrating 
the  glans  will  nsoally  indicate  its  nature. 

Cancer  of  the  penis  occurring  under  a  long  foreskin  soon  leads  to  such 
enlargement  of  the  glans  that  the  prepuce  cannot  be  drawn  back.  It  then 
causes  a  globular  enlargement  over  which  the  skin  of  the  prepuce  is  tightly 
stretched,  and  a  foul  serous  discharge  often  tinged  with  blood  escapes  from 
tlie  orifice.  Finally  the  distended  foreskin  may  give  way  and  the  fhngating 
cancerous  growth  project  through  an  ulcerating  apertui*e  in  it.  The  glands 
in  the  groin  are  early  affected. 

Catises. — It  has  been  supposed  and  with  some  show  of  reason,  that  congenital 
phimosis  predisposes  to  the  affection ;  probably  by  confining  the  secretions, 
siud  thus  keeping  up  irritation  of  the  part.  Hey  found  that,  of  12  patients 
with  this  dis^iise  who  came  under  his  observation,  9  had  congenital  phimosis  ; 
and  Travers  states  that  Jews,  who  are  circumcised,  are  seldom  subject  to  this 
affection.  But  as  they  are  a  limited  community  in  this  country,  and  as  the 
disciise  is  rare,  we  cannot  draw  any  conclusive  inference  from  this  observa- 
tion. It  is,  however,  very  probable  that  the  papillary  form  of  the  disease 
often  arises  fiiom  the  local  irritation  resulting  from  the  accumulation  of  the 
secretion  under  a  long  foreskin.  The  nodular  form  of  the  affection,  however, 
may  occur  frequently  in  individuals  who  have  not  suffered  from  this  source 
of  irritation  ;  of  this  I  have  seen  several  instances  at  the  University  College 
Hospital. 

Diagnosis. — ^Epithelioma  of  the  penis  requires  to  be  diagnosed  Uom  fungoid 
ivarts.  This  may  usually  be  done  readily  enough,  by  comparing  the  indurated 
state  of  the  malignant  with  the  soft  and  lax  condition  of  the  non-malignant 
affection.  From  chancrom  induraiion  of  the  glans,  the  history  of  the  case 
and  the  way  in  which  it  is  influenced  by  treatment  will  enable  the  Surgeon  to 
effect  the  diagnosis. 

Treatment. — ^The  treatment  of  cancer  of  the  penis  will  vary  according  to 
the  nature  and  extent  of  the  malignant  affection.  If  the  growth  is  limited  in 
extent  and  especially  if  it  is  papillary  in  form  the  Surgeon  may,  if  he  see  the 
csise  early,  content  himself  with  dissecting  off  the  affected  patch.  Should  the 
<rrowth  be  more  extensive  and  extend  deeply  into  the  substance  of  the  penis 
tfie  treatment  must  be  conducted  on  the  principles  that  guide  us  in  the 
management  of  malignant  affections  wherever  situated  ;  viz.,  to  remove  the 
diseased  organ  at  as  early  a  stage  as  possible,  whilst  the  affection  is  localized, 
before  the  glands  are  implicated  and  the  constitution  poisoned.  In  the  penis, 
this  may  readily  be  done  by  an  operation  that  is  simple  in  its  execution  and 
nearly  devoid  of  danger.  In  many  cases  a  return  may  take  place,  and  that 
hfieedily,  either  in  the  part  itself  or  in  the  neighbouring  lymphatic  glands  ; 
yet,  even  if  this  occur,  it  is  clearly  the  duty  of  the  Surgeon  to  rid  the  patient 
of  a  loathsome  disease,  and  to  put  him  in  a  state  of  comparative  comfort  for 
tifHae  time  ;  the  more  so,  as  there  is  reason  to  believe  that,  in  some  instances, 
the  disease  may  be  entirely  extirpated  from  the  system,  evincing  no  tendency 
to  return.    Indeed,  I  believe  that  amputation  of  the  penis  for  cancer  is  more 
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spongy  tissue  should  be  wiped  over  with  a  solution  of  chloride  of  zinc  (gr.  40 
to  }].),  and  the  stump  must  be  covered  with  a  piece  of  lint  moistened  in 
boracic  acid  or  some  other  antiseptic.  AiEber  passing  water  the  parts  must  be 
well  bathed  with  some  antiseptic  solution.  In  this  way  septic  infection,  which 
may  readily  occur  in  so  spongy  and  vascular  an  organ,  may  be  prevented. 

If  the  amputation  be  performed  too  high  up  infiltration  of  urine  may  take 
place  into  the  scrotum,  and  to  prevent  this,  it  may  be  safer  to  introduce  an 
elastic  catheter  after  the  operation,  and  leave  it  in  for  a  few  days. 

When  the  foaseur  is  used  it  is  better  to  divide  the  skin  and  the  corpus 
spongiosum  with  the  knife,  the  corpora  cavernosa  only  being  cut  through  by 
the  wire.  There  is,  however,  little  if  any  advantage  to  be  gained  by  the  use 
of  this  instrument,  unless  there  is  any  special  reason  for  avoiding  loss  of 
blood,  as  hsdmorrhage  is  not  usually  a  serious  trouble  in  the  operation. 

If  the  glands  in  the  groin  are  distinctly,  but  not  too  greatly,  enlarged,  an 
attempt  should  be  made  to  remove  them  at  the  same  time  as  the  amputation 
of  the  penis  is  performed. 

In  a  case  extending  too  far  back  to  allow  the  performance  of  the  ordinary 
operation,  Pearce  Gould  successfully  removed  the  disease  by  dividing  the 
scrotum  and  dissecting  away  the  whole  organ  as  far  back  as  the  crura, 
leaving  an  opening  in  the  perinsBum  through  which  the  patient  subsequently 
passed  water. 

If  after  amputation  of  the  penis  much  inconvenience  arises  from  the  urine 
being  passed  downwards  between  the  1^,  it  may  best  be  avoided  by  following 
Ambrose  Park's  advice  of  adapting  a  fonnel,  which  may  be  made  of  metal, 
or  ivory,  to  the  pubes  over  the  stump,  and  thus  carrying  the  urine  clear  of  the 
person. 

Oth«r  Tumoiirs  besides  cancer  are  occasionally  met  with  in  the  penis.  I 
have  seen  CysU  and  N(Bvi  situated  under  the  prepuce  (p.  942,  Vol.  I.) ;  and 
Fibrous  Tumour  may  occur  in  the  corpora  cavernosa.  Such  morbid  growths 
if  small  can  readily  be  removed  without  injury  to  the  rest  of  the  organ ;  if 
largBi  they  may  require  its  amputation* 

DX8BABBS    07    THS    BOBOTUM. 

IidUauBAtozy  CBJdeaift  of  the  scrotum  is  an  erysipelatous  inflammation  of 
this  r^on,  and  derives  its  chief  peculiarity  from  the  circumstance  of  its  giving 
rise  to  great  eflhudon  into  and  swelling  of  the  areolar  tissue  of  this  part  and  of 
the  penis,  with  a  tendency  to  the  rapid  formation  of  slough  in  it,  by  which  the 
integument  may  likewise  become  affected  to  such  an  extent  that  the  testes  and 
ooids  speedily  become  denuded.  This  disease  usually  originates  from  some 
local  source  of  irritation,  as  fissures,  cracks,  or  urinary  extravasation  (p.  702, 
Vol.  I.).  There  is  a  peculiar  and  specific  form  of  **  inflammatory  ceddna  "  of 
the  scrotum  and  penis,  which  is  apt  to  occur  as  a  sequence  of  small-pox  and 
scarlet  fever.  In  this  form  of  the  disease  rapid  and  extensive  infiltration  of 
the  parts  occurs,  with  a  tendency  to  speedy  gangrenous  disorganization  of  the 
areolar  tissue  and  skin  covering  the  organs  of  generation. 

TreaimmL — This  consists  in  elevating  the  scrotum,  fomenting  it  well,  and 
making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  view  of  relieving  the 
tension  to  which  the  tissue  is  subjected  by  the  effusion  into  its  meshes,  and  thus 
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o.  Tlie  application  of  a  Bcrew-compiessor  to  the  root  of  the  tamour.  The 
first  and  either  of  the  other  methods  may  be  oonjoined. 

The  use  of  the  compressor  is  especially  advocated  by  Dr.  Tomer,  a  medical 
missionary  at  Samoa,  who  has  had  vast  experience  in  this  operatioD,  having 
removed  no  fewer  than  138  of  these  tumonrs.  The  clamp  nsed  by  Dr.  Tomer 
consists  of  two  parallel  bars  of  sofficient  length,  onited  by  two  long  upright 
screws  worked  by  nots.  After  the  tumour  has  been  raised  and  emptied  of  its 
blood,  the  compressor  is  applied  to  the  neck  and  screwed  down  tight  when  the 
operation  is  proceeded  with. 

The  directions  given  by  Dr.  Tomer  for  the  safe  performance  of  the  operation 
are  as  follows  : — The  patient  having  been  anaesthetized,  the  clamp  applied,  and 
the  tumour  emptied  of  its  blood  by  pressure,  the  clamp  must  be  screwed  home. 
The  tumour,  if  small,  may  then  be  raised  by  the  hands  ;  if  large,  two  large 
liooks  should  be  passed  deeply  into  the  leathery  skin  at  the  bottom,  and  being 
attached  to  a  block  and  tackle  fixed  to  the  ceiling,  the  whole  mass  must  be 
raised  so  that  its  posterior  part  is  brought  into  view.  A  couple  of  skin- 
tiaps  alK>ut  1^  inch  long  are  then  made  here  at  its  neck.  The  tumour  is  then 
lowei-ed  and  allowed  to  fall  forward.  Two  or  three  skin-iiaps  are  now  to  be  made 
from  the  front  and  sides  of  the  tumour,  the  front  flap  being  intended  to  cover 
i  n  the  penis  when  dissected  out ;  one  should  be  of  sufficient  size  for  this  purpose. 
The  lateral  flaps  are  intended  to  cover  in  the  testes.  The  penis  must  next 
be  sought  for.  In  small  tumours  where  it  lies  superficially,  it  is  easily  found, 
f  u  larger  ones  where  deeply  buried,  it  is  best  reached  by  slitting  up  the  aperture 
through  which  the  urine  escapes,  going  in  search  of  the  glans  penis,  and 
then  dissecting  out  the  organ,  which  should  be  held  up  against  the  abdomen. 
The  testes  are  now  to  be  sought  for  by  cutting  diagonally,  and  with  finger  and 
kuife  they  must  be  cleared  and  the  cords  followed  up.  By  a  few  strokes  of 
the  knife  this  mass  is  now  removed.  A  large  number  of  vessels — from  30  to 
\i) — may  require  ligature  in  the  stump ;  they  are  tied  as  the  clamp  is  gradually 
loosened.  The  skin-flaps  are  then  brought  together  over  the  penis  and  testis, 
and  the  wound  treated  on  ordinary  principles.  Some  Surgeons  object  to  the 
ioimation  of  skin-flaps  with  the  view  of  covering  in  the  penis  and  testis, 
as  tenduig  to  £ivour  recurrence  of  the  disease.  Bat  as  Dr.  Tomer  very  tmly 
remarks,  the  skin  on  the  neck  of  the  tumour  is  generally  healthy,  being  merely 
dragged  dowu  from  the  parts  above  the  scrotum. 

Epithelioma  occasionally  afiects  the  scrotum ;  and,  as  it  occurs  principally 
ill  chimney-sweepers,  it  has  been  appropriately  enough  termed  Chimney- 
Hiceeiier'a  Cancer,  This  afiection  appears  to  arise  from  the  irritation  of  the 
H»ot  lodjfing  in  the  folds  of  the  scrotum  (Vide  Vol.  L,  p.  1()13).  It  com- 
monly commences  as  a  tubercle  or  wart,  which  after  a  time  cracks  or 
iiireraus,  presenting  the  ordinary  characters  of  a  cancerous  ulceration.  It 
rapidly  spreads,  involving  at  last  the  greater  part  of  the  scrotum,  and  perhaps 
invading  the  testis.  After  a  time,  the  inguinal  and  pelvic  glands  will  Ihj 
aflected  ;  and  the  patient,  if  deprived  of  his  covering  of  soot,  will  lie  found  to 
l»e  cachectic-looking. 

The  Tsmtment  consists  in  excising  widely  the  diseased  portion  of  thii 
m;n>tum,  provided  the  inguinal  glands  be  not  involved,  or  the  patient'*  ci.iuti. 
tntion  |K»iwmed.  The  disease  has  a  great  tendency  to  return,  and  it  is  seldom 
that  the  patient  long  escapes  with  life  when  once  he  has  been  alTert^l  by  it. 
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when  it  lies  immediately  oatside  the  ring,  but  its  effect  is  somewhat  doubtful. 
Any  attempt  to  bring  ihe  testicle  down  into  the  scrotum  would  be  ineffectual, 
for  in  these  cases  it  will  be  found  that,  although  the  vas  deferens  is  usually 
long  and  lax,  the  vessels  are  too  short  to  allow  of  any  further  displacement  of 
the  gland  downwards.  A  testicle  in  the  groin  may,  however,  be  so  serious  a 
source  of  inconvenience,  as  to  call  for  some  operation  for  its  reUefl  This  most 
commonly  arises  when  it  lies  in  the  inguinal  canal.  In  these  cases  the  gland 
may  occasionally  be  forced  into  the  external  ring  and  partly  strangulated, 
causing  intense  pain  till  it  is  reduced.  Under  these  circumstances,  the  ring 
may  be  closed  by  suture,  as  in  the  radical  cure  of  hernia,  or  the  gland  may  be 
removed.  The  latter  is,  perhaps,  the  preferable  operation^  as  being  the  more 
certain. 

When  the  testicle  has  missed  the  scrotum  and  passed  into  the  perinseum,  it 
may  be  a  great  source  of  pain  from  the  frequent  injuries  to  which  it  is  exposed 
in  sitting.  As  in  these  cases  the  cord  is  of  sufficient  length,  the  testicle  may 
be  put  into  its  proper  position  without  great  difficulty.  It  must  be  dissected 
out,  and  left  attached  by  the  cord  only.  An  indsion  is  then  made  into  the 
scrotumj  the  testicle  placed  in  its  proper  position,  and  secured  by  a  catgut 
Btitch.  The  details  of  the  operation  must  necessarily  vary  with  the  abnormal 
position  lh>m  which  the  gland  has  to  be  removed. 

ZiaUBALaXA.    OF    THX    TSBTia 

A  painful  or  irritable  condition  of  the  testicle  may  occur  without  any  actual 
disease  of  the  organ  ;  the  pain  being  seated  either  in  the  epididymis,  which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  stretching  along 
the  cord  to  the  loins  and  groins.  •  It  is  usually  paroxysmal,  and  is  accompanied 
by  great  tenderness,  and  commonly  by  some  ftdness  of  the  organ,  which  feels 
soft  and  flaccid  ;  but  it  is  difficult  to  make  a  proper  examination,  on  account 
of  the  agony  that  is  induced  by  touching  the  part.  This  disease  occurs  chiefly 
in  young  men  of  a  nervous  and  excitable  temperament,  and  is  frequently 
associated  with  great  mental  disquietude  and  despondency,  often  amounting  to 
a  suicidal  tendency. 

The  Cawes  are  obscure ;  in  many  cases  the  disease  appears  to  be  connected 
with  a  neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  may  be  dependent  upon  local  irritation  ;  thus  external  pUes,  or  the 
pressure  of  a  varicocele,  will  often  give  rise  to  it. 

The  disease  is  usually  of  a  very  chronic  character.  In  some  instances,  how- 
ever, it  ceases  spontaneously,  after  having  lasted  for  weeks  or  months. 

TriotmmU—yfhexi  the  neuralgia  is  dependent  upon  constitutional  causes, 
the  treatment  is  extremely  unsatisfactory.    The  administration  of  tonics,  such 
as  iron,  zinc,  or  quinine,  the  local  application  of  sedatives,  as  of  atropine 
ointment  or  the  tincture  of  aconite,  may  be  of  service.    In  other  cases,  cold 
bathing  or  douching  will  be  beneficial  ;  and,  in  all,  keeping  the  part  supported 
with  a  suspensory  bandage  will  be  advantageous.     In  the  event  of  there  being 
any  local  irritation,  that  should  be  removed  ;  thus  I  have  known  the  diseaae 
to  cease  after  the  excision  of  external  piles  ;  and  when  it  is  connected  with 
varicocele,  proper  measures  must  be  adopted  for  the  relief  of  that  affection. 

In  extreme  cases.  Sir  A.  Cooper  reoommenda  castration ;  but  such  a  pro. 
ceeding  is  altogether  unjustifiable  in  a  disease  that  is  either  constitutional^  or 
dependent  on  local  causes  which  are  readily  removable. 


INFLAMMATION   OF   THE    TEiSTIS-^ATROPUY,         1149 

both  sides  produces  sterility.  In  19  such  cases  he  found  spermatozoa  absent 
from  the  semen,  and  the  patients  consequently  incapable  of  procreation, 
although  the  appearance  of  the  testes  and  of  their  secretion  was  scarcely  altered, 
and  the  virile  powers  of  the  patients  remained  unimpaired.  Curling  also  men- 
tions several  such  cases,  and  points  out  the  necessity  of  continuing  the  treat- 
ment of  epididymitis  until  the  last  trace  of  induration  has  disappeared.  At  a 
later  period,  treatment  is  almost  uselesa 

Sulmeata  OrohitLi  usually  comes  on  ^vith  the  same  symptoms,  though  in 
a  less  marked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a  softer  kind.  When  the  disease  is  chronic,  the  testis 
often  becomes  permanently  enlarged  and  hardened,  assuming  an  oval  shape, 
being  smooth,  heavy,  and  uniformly  expanded,  with  a  sensation  of  weight, 
dragging,  and  severe  pain,  and  a  good  deal  of  tenderness  on  pressure.  This 
form  of  orchitis  occasionally  occurs  in  old  people. 

Orchitis  may  occur  idiopathically,  without  any  assignable  cause  in  the  way 
of  external  injury  or  local  irritetion  in  the  urethra  or  prostate.  This  form  of 
the  disease  is  most  common  in  middle-aged  men,  and  more  especially  in  those 
who  are  gouty.  In  fact  the  disease  is  in  all  probability  one  of  the  many  local 
forms  of  gouty  inflammation.  It  is  not  veiy  acute  but  lingering,  liable  to 
recurrence,  and  to  be  followed  either  by  hydrocele  or  chronic  indurations  of  the 
epididymis. 

Atrophy  of  the  Testis  as  a  eonseqnenee  of  Tnilainniation  is  more 
liable  to  follow  the  orchitis  of  mumps  in  young  men  above  the  age  of  puberty 
than  any  other  inflammatory  aflfection  of  the  organ.  It  is  remarkable  how 
rapid  and  how  complete  the  wasting  of  the  testis  will  be  in  these  cases. 
A  few  weeks  after  the  subsidence  of  the  inflammation  the  testis  will  be 
found  to.  be  shrunk  away,  so  as  to  form  a  small  soft  mass  not  larger  than  a 
filbert. 

Atrophy  of  the  testis  may  sometimes  gradually  ensue  also  as  a  result 
of  chronic  epididymitis,  and  the  consequent  induration  of  this  structure. 
Strangulation  of  the  vascular  supply  to  the  testis  occurs,  and  the  whole 
organ  at  last  wastes  so  as  to  leave  nothing  but  a  small  hardened  mass  in  the 
scrrotum. 

Treatment. — The  treatment  of  Acutely  Inflamed  Teetichj  whether  local  or 
constitutional,  is  essentially  antiphlogistic.  The  patient  should  be  kept  in 
bed  with  the  testis  raised  on  a  small  pillow  between  the  thighs,  and  hot  fomen- 
tations diligently  applied.  At  the  same  time  the  swollen  gland  may  be  painted 
with  an  ointment  comi)osed  of  equal  parts  of  glycerine  and  belladonna.  This 
treatment  will  usually  be  found  to  give  the  patient  most  relief;  but  if  the 
case  be  seen  very  early,  before  much  swelling  has  taken  place,  the  application 
f>f  cold  by  means  of  Leiter's  tubes  (Vol.  I.,  p.  197)  or  Otis's  coil  may  souh;- 
ti  mes  cut  the  inflammation  short  and  give  immediate  relief.  Local  blood- 
letting? i8  often  of  gi-eat  service  when  there  is  much  pain.  It  is  best  canned 
out  by  puncturing  the  veins  of  the  scrotum — a  far  better  method  than  applying 
If  eches,  the  bites  of  which  are  apt  to  become  irritated.  This  little  operation 
may  be  very  effectually  done  by  directing  the  patient  to  stand  up,  and  to 
foment  the  Hcrotum  for  a  few  minutes  with  a  hot  sponge,  so  as  to  distend  the 
v<*iiiB  ;  these  may  then  be  punctured  at  various  points  ^vith  a  fine  lancet,  and 
the  partA  well  fomented  afterwards,  so  as  to  encourage  the  flow  of  blood.  In 
thiK  way  six  or  eight  ounces  may  be  taken  in  the  course  of  a  few  minutcf^ : 
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AlMoeMit  as  the  result  of  inflammation  of  the  testis,  is  of  rare  occurrence. 
Sometimes  the  scrotum  inflames  at  one  point,  where  fluctuation  becomes 
apparent,  with  thinned  skin  and  evident  signs  of  suppuration ;  a  puncture 
should  here  be  made,  and  the  pus  let  out  as  soon  as  formed.  In  true  abscess 
of  the  testicle  the  pus  forms  under  the  tunica  albnginea,  adhesion  takes  place 
between  the  testis  and  the  scrotum,  the  fibrous  coat  gives  way,  and  the  pus 
gets  vent  externally  through  the  integuments.  Into  the  aperture  that 
necessarily  results  a  portion  of  the  secreting  tissue  of  the  gland  sometimes 
projects,  and,  becoming  inflamed,  forms  a  red,  granular,  and  fungous  mass, 
protruding  through  and  overlapping  the  edges  of  the  aperture.  The  treat- 
ment of  this  condition  will  be  considered  when  we  come  to  speak  of  the 
scrofulous  testicle. 

Tnflairnnation  of  the  Testui  in  the  Zngninal  Caaal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring  ;  giving  rise  to  a  train  of  somewhat  puzzling  symptoms  which 
closely  resemble  those  of  strangulated  incomplete  hernia  ;  with  which,  how- 
ever, it  must  be  borne  in  mind  that  it  may  be  associated  (p.  813,  Vol.  II.). 
On  examination,  a  large  irregular  tumour,  in  some  parts  hard,  in  others  soft, 
very  tender  to  the  touch,  and  occasioning  a  sickening  sensation  when  pressed, 
will  be  found  in  one  of  the  groins,  in  the  situation  of  the  inguinal  canal. 
There  are  usually  a  tendency  to  vomiting  and  some  constipation,  with  colicky 
pains  in  the  abdomen.  On  examining  the  scrotum,  it  will  be  found  that  the 
testis  on  the  a£Eected  side  is  absent ;  and,  on  passing  the  finger  into  the 
external  ring,  the  organ  can  be  felt  to  be  lodged  in  the  canal.  In  consequence 
of  the  proximity  of  the  peritoneum  to  the  inflamed  testis,  this  membrane 
occasionally  becomes  involved  in  the  morbid  process ;  and,  as  the  result  of  the 
constriction  of  the  tendinous  and  aponeurotic  tissues  in  the  situation,  slough- 
ing has  occasionally  occurred.  Either  of  these  conditions  may  lead  to  a  fatal 
termination. 

The  Treatment  should  be  actively  antiphlogistic.  Leeches  must  be  freely 
applied  over  the  part ;  salines  with  antimony  being  at  the  same  time  adminis- 
terod,  and  fomentations  diligently  peraevercd  in. 

Xnflaanamtioii  And  AbaoeM  of  tlia  Cord. — In  some  cases  the  inflam- 
mation of  the  testis  may  extend,  or  the  disease  may,  from  the  first,  be  limited, 
to  the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal 
of  pain  and  tenderness  along  it,  and  eventually  abscess,  accompanied  by  the 
usual  signs  of  suppuration.  The  Treatment  of  such  a  case  must  be  conducted 
on  ordinary  principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orohitis  of  a  persistent  character  constitutes  a  distinct  disease  of 
the  testis,  so  closely  allied  to  some  forms  of  tumour  of  this  organ  in  its  cha- 
racter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
*Sbr«?c«fe«(p.  1167). 

HTDBOOXIiX    AND    HAMATOOKIiX. 

By  Kydrooela  is  meant  an  accumulation  of  serous  fluid,  formed  in  connec- 
tion with  the  testis  or  cord.  Most  frequently  the  fluid  occupies  the  sac  of  the 
tunica  vaginalis,  constituting  a  true  dropsy  of  it ;  in  other  instances,  it  appears 
to  be  formed  in  distinct  cysts,  situated  eiUier  in  connection  with  the  testis,  or 
upon  the  cord.  Hence  hydroceles  are  commonly  divided  into  those  that  affect 
the  Tunka  Vcufinalie  and  the  Encysted  variety^ 
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light,    Thifl  may  always  be  dctocted  by  tlie  8ui^oa  gr»sp<'*»      ,     ^\ 
part  of  the  tnmour  with  one  hand,  eo  aeto  put  theinte?utne»W  **     "e  j»    ^terior 
OD  the  stretch,  then  [dacing  the  edge  of  the  other  hand  along*  '     (^"^t  '***^""' 
nent  part  of  the  swelling,  and  hayinjf  a  liRhted  candle  held  clo^  .^i^.J"^'^' 
making  this  examination,  the  tumour  will  appear  translucent ;  If^   .    ^    On 
the  walls  of  the  boo  be  thick,  or  the  fluid  dark,  the  traii«nii«'Oj,    ^^'^f'^^' 
throngh  it  may  not  be  perceived  nnless  the  exumination  be   '^'^^Ucted  in  i 
darkened  room.  Another  very  simple  and  eflUcieut  method  of  detetin^-     j^^^_ 
tnuulacency  is  by  putting  the  end  of  a  stethoscope  against  the  tumonr,  and 
looking  down  the  tube  against  the  light.     It  must  not  be  foJigotten  that  in 
iafiuita  a  hernia  may  be  tnnslnoent  on  account  of  the  thinness  of  the  strnctures 
at  that  age. 

We  have  already  seen  that  the.  ordinary  hydrocele  of  the  tunica  vaginalis 
may  vary  as  to  size :  it  may  also  dif^  as  to  shape :  iu  some  cases  being 
•flotmlar,  in  others  constrioted  in  the  middle,  or  of  an  hour-glass  ahapu 
(Fig.  S6l). 

The  quantity  of  liquid  varies  considerably  :  tlictv  are  usually  from  six  to 
twelve  or  twenty  ounces,  bat  I  have  known  a  hydrocele  to  contain  more  thnn 
one  hundred  and  twenty  ounccfu    The  fluid  in  generally  clear  and  limpid. 


fig.  »M.— Urdnalr  ofUie  Tunica  KIg.  M:l.-I>l*KCtii>ii  of!  I]).]niulr, 

VmluUi  IkM  Dimu  ihonlBg  lU  comtDfi. 

and  of  a  etiawHXilonr  ;  bat  in  very  Iwge  and  oU  hydrocele*  it  may  become  of 
a  dark-brownish  or  ohooolate  htiet  owing  to  the  admixture  of  diiint^rated 
blood  i  and  it  will  then  be  found  to  contain  flakes  of  choleitcrine.  The  lac  is 
iianally  thin  ;  but  in  some  old  cases  it  becomes  thick  and  dense,  lined  by  a 
kind  of  fclie  membrane,  and  divided  My  septa  or  bands,  occasionally  to  such 
an  extent  as  almost  to  separate  it  into  distinct  compartments.  When  the  sac 
is  thick,  and  the  fluid  opaque  and  turbid,  there  msy  ho  considerabk  difficulty 
in  detecting  the  tranalncency. 
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progrenive  care  by  simple  tapping  I  have  seyeral  times  seen,  chiefly  in  old 
men.  When  a  congenital  hydrocele  has  been  tapped,  the  sac  soon  fills  again 
by  drainage  into  it  from  the  peritoneum  ;  and,  indeed,  in  such  a  case  the  fluid 
of  an  ascites  has  been  drawn  off  by  tapping  the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  precautions  are  necessary,  the  principal  being 
to  avoid  puncturing  one  of  the  scrotal  veins,  or  injuring  the  testis.  In  the 
majority  of  cases  the  testis  is  situated  at  the  back  of  the  tomour,  and  is  oon- 
siequently  altogether  out  of  the  way  of  the  trochar.  Its  situation  should, 
however,  always  be  determined  before  the  operation.  This  may  usually  be 
done  by  pressing  with  the  finger  firmly  on  difierent  points  of  the  sac  in 
miocession.  The  patient  will  usually  be  able  at  once  to  tell  when  the  testicle 
ia  pressed  upon  by  the  peculiar  ''testicular  sensation/'  The  seat  of  the  gland 
may  be  farther  determined  by  the  want  of  transluoency  at  the  spot  at  which 
it  is  situated. 

The  operation  is  then  performed  as  follows  : — 1.  The  trochar  should  be  well 
^irreaaed  with  antiseptic  oil.  2.  The  patient  should  be  made  to  lie  down  or  to 
«it  on  a  chair,  lest  he  become  faint.  3.  The  Surgeon,  then  grasping  the 
hydrocele,  draws  the  scrotum  back  so  as  to  make  the  coverings  on  the  anterior 
part  of  the  tumour  as  thin  and  smooth  as  possible.  4.  He  then  selects  a  spot 
^  little  below  the  middle  of  the  tumour  where  no  vein  or  blood  vessel  is  visible, 
jmd  there  taps  the  hydrocele.     5.  The  trochar  should  not  be  thrust  in  with 
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V\^.  M4.— Tipitlng  In  Hydnwel«  :  o,  Introduction  of  Trodwr :  b,  Foaition  of  CumulA. 

a  snddcn  plunge — this  is  always  painful  to  and  startles  the  patient — bot 
^honld  be  steadily  pushed  forwards,  the  tumour  at  the  same  time  being  pressoc] 
against  iU  point.    In  this  way  the  operation  ia  aknost  painless,  especially  if 
care  is  taken  to  avoid  blood-vessels  and  their  accompanying  nerves.    The 
trochar  is  to  be  pushed  in  directly  backwards  (Fig.  964,  a),  but  as  soon  as  the- 
stylet  is  withdrawn  the  cannula  should  be  inclined  obliquely  upwards,  so  as  to 
avoid  the  chance  of  pressure  against  the  testis  (Fig.  9C4,  h).  C.  When  all  the  flui^ 
has  escaped,  the  cannula  is  slowly  withdrawn,  the  edges  of  the  small  puncture 
pressed  together  and  covered  with  a  bit  of  plaster,  or  a  little  cotton-wool  and 
collodion.    A  suspensory  bandage  should  be  then  put  on,  and  rest  enforced 
for  a  few  hours.    The  'fluid  sometimes  escapes  with  a  pulsatory  movemeat, 
apparently  communicated  by  the  arteries  of  the  cord.    If  the  testicle  have 
l)ccn  found  in  front,  the  hydrocele  should  be  tapped  at  the  side  or  behind. 

Before  using  the  trochar,  it  is  well  to  see  that  the  cannula  fits  closely  round 
the  neck  of  the  stylet :  and,  above  all,  that  the  instrument  has  not  become 
rusty  by  having  been  carelessly  put  aside  after  use  on  a  previous  occasion,  the 
cannula  while  still  wet  having  been  put  on  the  trochar.  | 

4  £  2 
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The  CnxatiTa  Treatment  has  for  its  object  the  excitation  of  a  sufficient 
degree  of  inflammation  in  the  tunica  vaginalis  to  restore  the  lost  balance 
between  secretion  and  absorption  ;  but  it  is  not  necessiiry  that  the  seron'* 
eayitj  should  be  obliterated  bj  adhesions  between  its  opposite  sides,  thongh 
these  not  unfrequently  form.  The  means  by  which  the  Sorgeon  sets  up 
this  inflammation  are  either  throwing  a  stimulating  injection  into  that  caritr 
after  tapping  it,  or  the  introduction  of  a  small  scton  into  the  tunica  yaginalis. 
Whichever  plan  is  adopted,  a  certain  amount  of  inflammation  ought  to  be  set 
up.  This  is  always  attended  by  considerable  swelling  of  the  testis,  and  by  the 
effusion  of  a  fresh  quantity  of  fluid  into  the  tunica  vaginalis.  As  thin  i» 
absorbed,  the  part  gradually  resumes  its  normal  bulk,  and  the  diseaae  will 
probably  not  return. 

In  Older  that  the  radical  cure,  in  whichever  way  undertaken,  should  be  aafe 
and  eflicient,  it  is  necessary,  in  the  first  instance,  tliat  the  disease  should  havr 
been  allowed  to  attain  a  chronic  condition,  more  particularly  if  the  hydrocele 
have  been  of  rapid  growth.  In  order  to  prevent  its  attaining  too  large  a  size; 
it  will  be  well  to  adopt  palliative  tapping  once  or  twice  before  attempting  the 
radical  cure.  Care  must  be  taken  to  remove  all  inflammation  and  tendemes 
about  the  testis  also,  before  having  recourse  to  this  means  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensne. 
After  the  proper  amount  of  inflammation  has  been  set  up,  it  will  be  wdl  te 
treat  the  patient  as  if  he  were  suffering  under  an  ordinary  attack  of  orchitia, 
confining  him  to  the  bed  or  couch  for  a  few  days ;  indeed,  care  in  the 
after-treatment  is  of  very  considerable  importance  in  securing  a  favourable 
result. 

The  treatment  by  Injection  is  that  wliich  is  commonly  employed.  It 
consists  in  tapping  the  tumour  in  the  usual  way,  and  then  throwing  a  sufficient 
quantity  of  stimulating  fluid  into  the  tunica  vaginahs  through  the  cannula,  so 
as  to  excite  a  proper  amount  of  inflammation  in  it.  Port-wine,  or  a  solution 
of  the  sulphate  of  zinc  of  the  strength  of  5i  to  ^xij,  were  formerly  employed, 
but  their  use  has  been  entirely  abandoned  since  the  introduction  of  iodine  for 
the  purpose. 

Z^ection  of  Iodine. — The  injection  of  tincture  of  iodine,  originally 
introduced  by  Sir  J.  B.  Martin,  whilst  practising  at  Calcutta,  is  now  alwayi^ 
preferred  as  a  more  certain  and  safer  mode  of  treatment  than  any  other.  Many 
Surgeons  prefer  the  liquor  iodi  to  the  tincture,  believing  it  to  be  mors  oeitaiD 
in  its  effect.  The  quantity  of  tincture  of  iodine  injected  should  vaiy  ftoni 
two  drachms  to  half  an  ounce,  according  to  the  size  of  the  tiunour.  It  may 
be  used  pure  or  diluted  with  an  equal  quantity  of  water.  After  injection,  the^ 
Snrgeon  should  rub  the  scrotum  gently  over  the  testis,  so  as  to  difRue  tho 
injection  equally  over  the  surface  of  the  sac.  One  half  the  quantity  thrown 
in  should  then  be  allowed  to  escape,  the  cannula  removed,  and  the  pnncta^^ 
closed  with  a  piece  of  plaster.  The  cannula  used  for  this  purpose  ^nld  br 
made  of  platinum  and  not  of  silver,  which  is  apt  to  beccHne  oorrodcd  and 
made  brittle  by  the  action  of  the  iodine.  A  good  deal  of  inflammation,  with 
fresh  efliision  into  the  sac,  will  usually  be  set  up,  on  the  suheidence  of  wbich 
a  cure  will  be  found  to  have  been  effected. 

Useful  as  the  iodine-injection  is,  it  sometimes  fails  in  producing  a  radicBl 
cure  of  hydrocele.  This  is  attributable  to  two  causes :  the  fint  is.  that  in 
some  cases  sufficient  inflammation  is  not  set  up  to  induce  that  condition  of  the 
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tunica  Tagiualis  which  Ib  nccesBSiy  for  a  radical  cure.  It  is  well  known  that, 
when  a  hydrocele  is  radically  cured  by  injection,  it  is  so,  not  by  any  adhesion 
taking  place  between  the  two  opposite  surfaces  of  the  tunica  vaginalis  and  a 
consequent  obliteration  of  its  cavity,  but  by  the  inflammation  that  is  artificially 
induced  exciting  such  a  modification  of  this  membrane  as  to  restore  the  balance 
l)etween  the  secietion  and  absorption  of  the  fluid  by  which  it  is  naturally 
lubricated.  Now,  in  some  cases,  sufficient  inflammation  is  not  induced  by  the 
introduction  of  the  irritating  fluid  to  restore  the  natural  balance  between  these 
two  functions  of  the  membrane ;  and  the  tunica  vaginalis  gradually  fllls  again 
after  the  injection,  as  it  would  after  the  simple  operation  of  tapping.  It  occa- 
sionally happens  that  the  patient  may  suffer  excruciating  agony  at  the  time 
of  the  injection,  from  the  contact  of  the  stimulating  fluid  with  the  surface  of 
the  testis,  and  yet  little  or  no  inflammation  may  be  excited.  The  amount  of 
ftuffering,  therefore,  at  the  time  of  the  operation  is  by  no  means  proportionate 
to  the  amount  of  consecutive  inflanunation  which  follows.  Indeed,  the 
reverse  would  appear  to  be  the  case  in  many  instances ;  and  I  have  often 
observed  that,  in  those  cases  which  progress  most  steadily  to  a  radical  cure, 
there  is  but  a  moderate  amount  of  pain  experienced  at  the  time  of  the 
injection. 

There  is  a  second  way  in  which  injections  would  appear  to  fail ;  a  consider- 
able amount  of  inflammation  is  excited,  and  effusion  takes  place  into  the  tunica 
vaginalis,  which  in  the  course  of  three  or  fom*  days  becomes  distended  to,  or 
almost  to,  the  same  size,  that  it  had  previously  to  the  operation ;  but  this 
effused  fluid,  instead  of  being  absorbed  by  the  end  of  the  second  or  third 
week,  remains  unchanged  in  bulk,  or  absori)tion  goes  on  to  a  certain  point,  and 
then  seems  to  be  arrested ;  the  tunica  vaginalis  remaining  distended  with  a 
certain  quantity  of  fluid. 

A  thirid  way  in  which  the  failure  arises,  is  in  consequence  of  the  walls  of 
the  sac  being  so  thickened  that  they  cannot  collapse. 

The  proportion  of  cases  in  which  the  iodine-injection  fails  to  bring  about  a 
radical  cure  of  the  hydrocele  is  variously  estimated  by  different  Surg^ns. 
Thus  Sir  J.  R.  Martin  states  that  in  India  the  failures  scarcely  amount  to 
1  per  cent. ;  Yelpeau  calculates  them  at  8  per  cent.  I  am  not  aware  that  any 
statistics  of  this  mode  of  treatment  in  this  countiy  have  been  collected  ;  but 
the  general  opinion  of  Surgeons  would  appear  to  l)e  decidedly  in  its  favour,  as 
being  the  most  successful  as  well  as  the  safest  plan  of  treatment  that  has  yet 
been  introduced.  In  this  opinion  I  fully  coincide :  yet  it  is  by  no  means 
improbable  that  the  success  of  the  iodine-injection  in  this  country  wotdd  prove 
to  be  not  quite  so  great  as  is  generally  believed.  I  have  seen  a  considerable 
Dtunber  of  cases  of  simple  hydrocele  of  the  tunica  vaginalis,  both  in  hospital 
and  in  private  practice,  in  which  a  radical  vwxn  had  not  l)cen  effected,  although 
recouise  had  been  had  to  the  iodine-injection  by  some  of  the  most  careful  and 
skilful  Surgeons  of  the  day,  as  well  as  by  myself.  It  is  especially  apt  to  fail  in 
men  advanced  in  yeare.  In  them  there  is  either  not  sufficient  inflammation 
i'xcited,  or  if  it  l)e,  the  fluid  that  is  as  a  consequence  effused  into  the  tunica 
vagtnaUs  is  not  re-absorbed. 

8«toa. — The  cure  by  the  introduction  of  a  seton,  though  formerly  mm^h 
c-mployed,  is  seldom  practised  at  the  present  day,  chiefly  on  accomit  of  the 
iianger  of  exciting  too  much  inflammation.  It  may,  however,  conveniently  bi* 
•  rnployed  in  the  true  hydroceles  of  children,  and  in  some  of  those  ceases  in 
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which  the  iujection  &ils,  if  practised  in  the  manner  that  will  immediatelT  be> 
described.  There  can  be  no  doubt  that,  as  a  first  remedy,  iodine-injection  if^ 
preferable  to  the  scton,  in  the  treatment  of  hydrocele  ;  bnt  when  injection 
has  failed,  and  this  from  no  want  of  care  on  the  part  of  the  Surgeon,  or  of 
attention  to  the  after-treatment  of  the  case,  but  apparently  from  insnflScient 
inflammation  having  been  set  up  in  the  tunica  vaginalis,  the  seton  will,  I  think. 
be  found  to  be  the  most  certain  means  of  accomplishing  our  object.  It  is 
true  that  several  objections  may  be  urged  to  the  use  of  the  seton  :  it 
requires  much  watching  and  care,  and  is  occasionally  apt  to  excite  a  dangeron^i 
amount  of  inflammation  in  the  areolar  tissue  of  the  scrotum :  and  these 
objections  are,  to  my  mind,  suflBciently  valid  to  prevent  our  employing  it  a* 
the  ordinary  treatment  for  the  radical  cure  of  hydrocele.  But  it  moat  b»* 
remembered,  that  the  particular  cases  to  which  I  am  now  alluding  are  those  in 
which  ordinary  means  have  proved  insuflicient  to  excite  proper  action,  and  in 
which,  consequently,  it  would  appear  as  if  a  greater  amount  of  irritation  ooold 
safely  be  borne.  Indeed,  nothing  is  more  remarkable  than  the  difference  in  tht* 
intensity  of  the  inflammation  that  is  set  up  in  different  individuals  by  the 
means  that  are  conmionly  employed  in  the  treatment  of  hydrocele.  In 
some  cases  the  most  irritating  injections  may  be  thrown  into  the  tunica 
vaginalis,  or  a  seton  may  be  drawn  through  the  scrotum  and  left  there  for 
days,  not  only  without  giving  rise  to  any  injurious  inflammation^  but 
without  setting  up  sufficient  to  bring  about  a  cure  of  the  disease;  whilst 
in  other  instances  simple  tapping  may  effect  a  radical  cure,  or  may  gire  riiH* 
to  such  an  amount  of  irritation  as  to  terminate  in  a  fatal  sloughing  of  thv 
scrotum. 

The  seton  that  I  employ  in  these  cases  is  composed  of  one  or  two  threads  «>f 
dentist *s  silk.  It  may  be  introduced  by  means  of  a  nsevus  needle,  the  fluid  of 
the  hydrocele  being  allowed  to  drain  away  through  the  pnnctures  thus  made  : 
or,  far  better,  by  tapping  the  hydrocele,  and  then  passing  a  needle  aboot  six 
inches  long,  armed  with  the  s^n,  up  the  csmnula,  drawing  it  throogli  the 
upper  part  of  the  scrotum,  and  then  removing  the  cannula,  cutting  off  th^ 
needle,  and  knotting  the  thread  loosely  (Pig.  06,  p.  248,  Vol  I.).  Th- 
thread  should  not  be  removed  until  the  scrotum  swells  and  becomes  red,  witii 
some  tenderness  of  the  testis  and  effusion  into  the  tunica  vaginalis.  Wht-n 
these  effects  have  been  produced,  it  may  be  cut  and  withdrawn,  and  the  cas-^ 
treated  in  the  same  way  as  when  the  radical  cure  has  been  attempted  hr 
iodine  injection ;  viz.,  by  rest  and  antiphlogistic  treatment.  The  length  uf 
time  during  which  the  seton  must  be  left  in  before  sufficient,  or  even  any  in- 
flammation is  produced,  varies  very  considerably.  In  most  instances*  the 
proper  amount  of  inflammation  is  excited  in  fh)m  twenty-four  to  thirty  hours  ; 
but  in  other  cases  the  seton  may  be  left  in  for  ten  or  twelve  days,  gi\ing  n>*- 
to  but  little  inflammation,  although  a  radical  cure  may  result. 

The  Antiaeptio  Method  has  been  successfully  applied  to  the  treatment  « *f 
hydrocele  by  Volkmann,  and  Reyher  of  Dorpat.  The  sac  is  incised  along  it^ 
anterior  aspect,  and  the  fluid  evacuated  ;  the  tunica  vaginalis  is  then  attadied 
to  the  skin  by  a  few  points  of  suture,  and  the  parts  dressed  antisepitcaDr. 
This  treatment  is  said  to  be  more  certain  and  less  painful  than  that  by  the 
aeton.  It  would  be  especially  useful  in  old  cases  with  thickened  umllsin 
which  the  injection  had  failed. 
AenipiiBotiira. — Small  hydroceles  in  elderly  men  may  somottincs  be  dis* 
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perscd  by  simple  ocupancture,  in  an  almost  painless  manner.  The  scrotnm 
having  been  put  upon  the  stretch,  the  hydrocele  is  punctured  at  two  or  three 
points  with  a  large  darning-needle,  introduced  slowly  by  being  rotated 
between  the  finger  and  thumb.  From  the  punctures  thus  made  the  serum 
slowly  escapes  into  the  cellular  tissue  of  the  scrotum,  whence  in  two  or  three 
days  it  is  absorbed. 

This  mode  of  treatment  will  be  found  also  the  safest  and  most  effectual  in 
the  hydroceles  of  young  children  in  whom  it  would  be  extremely  dangerous  to 
attempt  a  cure  by  injection  of  iodine.  It  may  always  be  safely  employed  if 
the  application  of  the  lotion  before  mentioned  fails  to  cure  the  disease. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the  treat- 
ment of  hydrocele.  In  persons  advanced  in  years,  or  of  feeble  and  unhealthy 
constitution,  the  inflammation  excited  in  the  tunica  vaginalis  by  any  of  the 
means  just  detailed  may  run  on  to  such  an  extent  as  to  give  rise  to  inflamma- 
tory oedema,  and  even  sloughing  of  the  scrotum,  with  great  danger  to  life. 
In  these  subjects  it  is  much  safer  and  usually  sufiicient  to  temporize  with 
the  hydrocele,  and  only  to  tap  as  occasion  arises  from  the  increasing  size  of 
the  swelling. 

Encysted  UYnnocELE. — In  this  variety  of  the  disease  the  fluid  does  not 
lie  in  the  tunica  vaginalis,  but  is  contained  in  a  cyst  which  projects  from  the 
surface  of  the  epididymis  or  testis,  and  pushes  the  serous  investment  of  the 
gland  l)cfore  it 

These  cysts  are  much  more  frequently  found  connected  with  the  epididymis 
than  with  the  body  of  the  testicle.  Indeed,  Curling  has  pointed  out  the  fact, 
that  small  pedunculated  cysts  about  the  size  of  currants,  and  composed  of  a 
fine  serous  membrane,  lined  with  tesselated  epithelium,  are  very  frequently 
found  beneath  the  visceral  tunica  vaginalis  covering  the  epididymis.  They 
are  delicate  in  structure,  contain  a  clear 
limpid  fluid,  and  are  very  liable  to  rupture. 
I'hey  are  met  with  at  all  ages  after  that  of 
|ml)erty.  According  to  Crosselin,  after  the 
ajsre  of  forty,  they  occurred  in  at  least  two- 
thirds  of  the  testes  examined  to  ascertain 
their  presence.  Such  cysts  as  these  may 
renuiin  stationary,  of  small  size,  undiscem- 
ible  during  life  ;  they  may  rupture  into 
the  tunica  vaginalis ;  or  they  may  enlarge 
and  become  developed  into  tumours  of  con- 
siderable magnitude. 

The  fluid  of  these  cysts  possesses  the  re-      ^^  90f..-8,*nn.tozoii  ih,m  Ency.te.i 
inarkable  characteristic,  discovered  by  Listen,  Hydrocele, 

of  containing  spermatozoa  (Fig.  965).  Though 

s[>ermatozoa  do  not  always  exist  in  this  fluid,  yet  they  are  usually  met  with, 
sometimes  in  small  quantities,  at  others  so  abundantly  as  to  give  it  a  turbid 
or  opalescent  appearance.    This  admixture  of  spermatozoa  with  the  clca? 
fluid  of  the  cyst  is  probably  due,  as  pointed  out  by  Curling,  to  the  accidental 
rupture  of  a  seminal  duct  into  an  already  existing  cyst.    Spermatozoa  have 
also,  but  very  rarely,  been  found  in  the  fluid  of  an  ordinary  hydrocele  of  the 
tanica  vaginalis ;  and  then  probably  their  presence  was  due  to  the  naptof^ 
of  one  of  these  cysts  into  the  tunica  vaginalis.    Hence  their  presence  iu  the 
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fluid  of  hydrocele  may  in  most  cases  be  considered  as  characteiiBtic  of  the 
encysted  variety  of  the  disease. 

The  Sigm  of  encysted  hydrocele  differ  in  some  respects  from  those  presented 
by  hydrocele  of  the  tunica  vaginalis. 

The  tumour  is  smaller,  more  irregular  in  shape,  and  does  not  envelop  the 
testis  completely,  but  is  situated  behind  and  above  it,  rather  in  oonnection 
with  the  epididymis. 

The  Diagnosis  from  ordinary  hydrocele  of  the  tunica  vaginalis  may  be  made 
by  observing :  1.  That  the  testis  ib  below  and  in  front,  and  not  covered  in  by 
the  encysted  form  of  the  disease ;  2.  That  the  tumour  is  more  globular  w 
irregular,  and  less  pyriform  ;  3.  When  tapped,  the  fluid  will  usually  be  foond 
to  be  opalescent. 

The  Treatment  consists  in  injecting  the  sac  with  tincture  of  iodine,  or  hi 
incising  the  tumour  and  allowing  it  to  granulate  from  the  bottom.  Tlie  in- 
jection by  iodine  is  not  so  frequently  successful  in  this  as  in  the  last  variety 
of  the  disease,  but  desei'ves  a  trial ;  if  it  fail,  incision  of  the  tnmoar  will 
always  effect  a  cure. 

In  encysted  hydrocele,  the  iodine  injection  should  not  be  so  strong  as  that 
which  is  used  for  injecting  the  tunica  vaginalis.  It  should  be  diluted  with 
two  or  tliree  parts  of  water,  as  fl  comes  more  directly  into  relation  with  the 
structure  of  the  testis. 

Hydrocele  of  the  Cord. — ^This  disease  is  characterized  by  the  presence  of 
a  round  or  oval  tumour,  situated  on  the  cord,  below  or  within  the  ingninal 
c>anal.  It  is  smooth,  elastic,  and,  if  of  sufScient  size,  may  show  semi- 
transparency  on  examination  by  transmitted  light.  It  can  be  pushed  op  intu 
the  abdomen,  unless  the  testicle  be  drawn  firmly  down  so  as  to  put  the  oard  on 
the  stretch,  when  the  cyst  becomes  fixed  It  receives  no  impulse  on  coagfaing, 
and  does  not  alter  in  size  on  being  steadily  compressed.  Occasionally  mon> 
than  one  cyst  may  be  met  with.  It  appears  to  be  due,  in  some  cases,  to 
imperfect  closure  at  one  or  more  points  of  the  funicular  portion  of  the  tunica 
vaginalis,  and  to  distension  by  fluid  of  the  unclosed  portions ;  thoogfa  it  ii^ 
possible  that  in  other  instances  it  may  arise  as  a  distinct  cystic  growth. 
These  tumours  may  occur  at  all  ages,  but  arc  met  with  chiefly  in  the  Toan?« 
and  are  not  unfi^uent  amongst  children. 

The  fluid  of  a  hydroiL^cle  of  the  cord  is  Ughter  in  colour  than  that  of  one  of 
the  tunica  vaginalis. 

Treatment, — The  obliteration  of  the  cyst  is  best  conducted  by  passings  setos 
through  it,  or  by  making  an  incision  into  it,  treating  it  antisepticaUy,  and 
letting  it  granulate  from  the  bottom. 

Diffused  Hydrocele  of  the  Spermatic  Cord  consists  in  the  infiltntioD 
of  the  cord  with  serous  fluid,  contained  in  rather  distinct  spaces,  and  giving 
rise  to  an  oval  or  oblong  irregular  circumscribed  tumour,  extending  below  and 
into  the  inguinal  canal. 

The  Treatment  consists  in  the  application  of  blisters,  or  of  oonnter*irritani 
plasters.  Should  the  disease  prove  very  troublesome,  an  incision  might  l«e 
made  down  to  and  into  the  swelling,  so  as  to  let  out  the  floid  and  sUow  the 
cyst  to  become  consolidated. 

HEMATOCELE. — By  Hc^matoccU  is  meant  an  accumulation  of  blood  in  the 
tunica  vaginalis,  distending  that  sac,  and  compressing  Uie  testis.  It  is  of  ivn 
kinds.  Traumatic  and  Spontan/^cifs,    The  Traumatic  is  the  most  common  fonn 
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of  the  diaeaacy  ugnally  ariBing  from  a  blow  on  or  a  squeeze  of  the  testisy  by 
irhich  one  of  the  veins  ramifyiug  on  the  sur&ce  of  the  gland  is  ruptured,  and 
blood  is  poured  into  the  tunica  vaginalis.  It  may  arise  also  in  tapping  a 
hydrocele,  from  the  point  of  the  trochar  being  poahed  too  directly  backwards 
and  puncturing  the  testis,  or  wounding  a  vessel  in  the  oord.  Spantaneou* 
HanuUaceh  is  a  disease  of  rare  occurrence,  arising  apparently  from  the 
rupture  of  an  enlarged  spermatic  vein  into  the  tunica  vaginalis.  It  attains  a 
larger  size,  and  is  altogether  a  more  formidable  affection,  than  the  traumatic? 
haamatoeelc. 

Clioraeters. — In  whatever  way  occurriDg,  a  hematocele  slowly  but  gradually 
increases  in  size  until  it  attains  about  the  magnitude  of  a  dack's  egg,  oi  even 
that  of  a  cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this  ;  but  cases 
are  recorded  in  which  the  tumour  has  attained  an  enormous  magnitude.  1 
once  operated  in  a  case  in  which  a  spontaneous  haamatocele  had  existed  for  six 
years  ;  it  was  as  large  as  a  good-sized  melon,  and  contained,  besides  about  a 
quart  of  dark  thin  blood,  a  handful  of  partially  decolorized  and  tongh  fibriue, 
the  greater  portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly 
thickened  tunica  vaginalis  in  filamentary  and  laminated  masses,  with  here  and 
there  nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis 
crlosdy  resembled  an  aneurismal  sac. 

The  flaid  contained  in  the  liaamatoode,  when  the  disease  is  recent,  oonsista 
of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years ;  but  at  last 
it  may  decompose  and  set  up  fatal  inflammatory  mischief  ;  in  some  ran^ 
instances  the  tumour  becomes  partly  solidified  by  the  deposit  of  masses  of* 
fibrinous  coagulum  lining  the  interior  of  the  tunica  vaginalis,  which  aix*' 
sometimes  decolorized  and  arranged,  as  in  the  case  just  referred  to  and  in  one 
recorded  by  Bowman,  in  a  laminated  manner,  like  the  contents  of  an  aneu- 
rismal sac.  When  the  htematocele  is  of  old  standing,  changes  take  place  botli 
in  the  eflHised  blood  and  in  the  sac.  The  blood  in  old  hsematoceles  becomes 
at  first  dark  and  treacly.  As  chemical  changes  advance  ftarther  it  become^ 
converted  into  a  dirty-brownish  fluid,  full  of  shreds  of  partially  decolorizes] 
fibrine  and  crystals  of  cholesterine.  The  tunica  vaginalis  becomes  thickcnetl 
and  indurated,  and  in  exceptional  cases  may  undeigo  calcification.  Tbii^ 
change  I  found  in  a  patient  whose  disorganized  testis  I  removed  for  wl 
hsBmatocele  of  nearly  forty  years'  standing. 

Syn^flomn. — These  are  generally  sufficiently  obvious.  The  occurrence  of  tho 
tumour  sufaserfuently  to  a  blow,  strain,  or  injury  when  traumatic,  its  gradual 
increase  in  size,  its  somewhat  heavy  but  semi-clastic  or  obscurely  fluctuating- 
f(«l,  and  the  absence  of  translucency,  form  the  most  important  signs.     It« 
shape  is  somewhat  uncertain.    When'  recent  it  may  have  the  pyriform  shape 
of  a  hydrocele,  but  an  old  hfematooele  is  always  more  or  less  ovnl  or  rounded 
in  form  and  smooth  on  the  snrfiioe,  and  thus  comes  closely  to  resemble  a  solid 
tumour.    Except  in  very  old  c*aseK,  in  which  atrophy  of  the  testicle  from  pres* 
sure  has  occurred,  the  peculiar  ^  testicular  sensation  *'  will  be  perceived  by  thc^ 
patient  if  the  site  of  the  gland  is  pressed  upon. 

Diagnwis.^MmnsUyceh  may  be  mistaken  for  hydrocele,  hernia,  and  othei- 
ncrotal  swellings.  The  mode  of  distinguishing  it  will  be  described  at  the  end 
of  this  chapter,  with  the  diagnosis  of  scrotal  tumours  in  general.  It  is  moat 
frequently  confounded  with  solid  tumours  of  the  testicle  ;  and  upon  this  faot 
is  founded  the  excellent  rule  of  pmrfice  never  to  remove  a  doubtftal  tumour  of 
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the  testis  without  firat  aEceitaiiiiDg,  by  an  incision  into  its  sabatance,  that  ic 
is  not  a  hEcmatoccle. 

Treatment. — This  must  vary  with  the  size  and  duration  of  the  tnmoor. 
When  it  is  small  and  recent,  and  has  flnid  contenU,  the  Sni^eon  may  tij  tht- 
effect  of  tapping  it ;  it  is  possible  that,  after  the  evacuatioa  of  the  blood. 
closure  and  obliteration  of  the  tunica  raginalis  wilt  take  place.  This  bi^>pened 
in  a  case  under  mj  carq,  in  which,  though  the  disease  had  existed  for  three 
years,  a  complete  cure  followed  the  operation  of  tapping.    Such  simple  treat- 
ment as  this,  howeyer,  cannot  be  depended  upon ;   and  it  nsnally  beooniir^ 
necessaiy  to  lay  the  sac  open,  treat  the  wouud  antiseptically,  and  to  cause  it  to 
contract  and  to  granulate  from  the  bottom,  when  the  obliteration  of  the  cavity 
of  the  tunica  vaginalis  necessarily  results.     If  the  tumour  were  of  Tery  largv 
size,  and  the  tunica  vaginalis  mnch  thickened,  hardened,  and  pwchment-likc. 
with  adherent  and  laminated  fibrine,   cafltradt>a 
might  possibly  be  required.     In  the  instance   (• 
which  I  have  already  referred,  and  which  is  repre- 
sented in  Fig.  'M'lfi,  this  was  rendered  nccGasary  in 
consequence  of  these  conditions,  and  was  sncccw- 
fully  done. 
I      HmoKtooels  of  tli«  Sparmatio  Cord  has  beea 
I  observed  by  Pott,  Curling,  Bowman,  and  otben  ;  i: 
is  a  rare  disease,  and  usually  occurs  in  the  fonn  r  i 
tumour  of  considerable  magnitude,  snddenlj  aristni: 
after  a  strain  or  some  violent  exertion,  giving  rv- 
to  rupture  of  a  varicose  spermatic  vein.     It  con.- 
•^B- *«--Hwiiint«wipwithTiirci[-  mouces  in  the  inguinal  canal,  and) thence  extend:' 
hcrent  Fiiwin.      '"     '"      '  dowowards  aiong  the  course  of  the  cord,  tbroo^h 
the  abdominal  ring  into  the  scrotom  ;  but  it  (k<r> 
not  snrronnd  or  implicate  the  testis,  which  can  be  felt  free  and  movable  at  i;h 
lowest  part.     On  incising  such  a  tumour  as  this,  a  quantity  of  blood,  {«rt^ 
fluid  and  partly  coagulated,  has  been  found,  sometimes  contained  in  a  csiity. 
occasioned  by  the  laceration  and  separation  of  the  tissues  of  the  ocrd  ami 
scrotum.    The  most  remarkable  case  of  this  kind  on  record  is  one  related  bj 
Bowman,  in  which  the  tumour,  after  existing  for  ten  yean,  had  attained  *.- 
enormous  a  size,  that  it  reached  to  the  patella,  and  was  so  heavy  ss  to  reqair- 
both  hands  and  a  considerable  effort  to  raise  it  fi^m  its  bed.     In  this  cast-. 
death  appears  to  have  resulted  from  decomposition  of  the  contents  of  th.- 
tumour. 

Diat/nosis.— In  its  early  stages,  hiematocele  of  the  cord  would  run  otwuiider- 
able  risk  of  being  confounded  with  an  inguinal  hernia.  The  more  difftaatd 
character  of  the  swelling,  however,  its  regular  feel,  its  semi-flnctuatinc  «•»- 
sation,  and  the  impossibility  of  reduction,  might  enable  the  diaguoais  lo  l»- 
made  (p.  80!),  Vol.  II.).  Hamatocele  of  the  cord  may  always  be  dirt.ingiiisht<i 
from  an  accnmnlation  of  blood  m  IM  tunica  vaginalit,  by  the  testiok  not  bein^ 
implicated  in  the  former  case,  but  surrounded  by  the  fluid  in  the  latt*.- 
instance. 

The  Treatment  of  this  disease  mnst  in  the  earlier  sUges  be  of  a  palliaUic 
kind ;  consisting  in  rest,  snpport  of  the  tumour,  and  the  application  of  erafi-- 
rating  lotions.  Care  should  be  taken  not  to  incise  it  at  Uiis  period,  leat  d-' 
loss  of  blood  from  the  ruptured  vein,  after  the  eracmition  of  the  c 
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the  tumour,  become  uncontrollable.  In  one  instancx;  I  have  known  fatal  con- 
sequences  from  this  cause  to  ensue  in  half  an  hour  after  making  an  incision 
into  the  tumour  and  turning  out  the  coagula.  When,  however,  the  disease 
has  reached  a  chronic  stage,  and  is  no  longer  increasing,  it  mav  be  incised  ; 
and,  its  contents  being  turned  out,  the  cavity  may  be  allowed  to  suppurate  and 
granulate. 

VARICOGXI«S. 

VartJty  or  Enlargement  of  the  Spermatic  Veins^  is  a  disease  that  is  commonly 
met  with  from  the  age  of  puberty  to  about  the  thirtieth  year,  seldom  cam-- 
mencing  later  than  this.    It  usually  occurs  in  feeble  individuals  having  the 
scrotum  lax  and  pendulous ;  and  in  some  cases  appears  to  have  been  brought 
on  by  venereal  excesses.    The  spermatic  veins,  extending  as  they  do  from 
opixMite  the  lumbar  vertebrad  to  the  plexus  pampiniformis,  which  constitutes 
the  base  of  the  pyramidal  tumour  formed  by  a  fully  developed  varicocele,, 
are  necessarily  subject  to  considerable  tension  from  the  weight  of  so  long 
a  column  of  blood  as  that  contained  within  them,  to  which  they  eventually 
yield,  becoming  much  dilated  and  tortuous.    The  left  spermatic  veins  are  far 
more  frequently  affected  than  the  right ;  owing  partly  to  their  compression  by 
feculent  accumulations  in  the  sigmoid  flexure  of  the  colon,  and  possibly  in  part 
to  the  obstacle  at  the  mouth,  occasioned  by  their  pouring  their  contents  into- 
the  left  renal  vein,  at  right  angles  to  the  current  of  blood  flowing  through 
that  vessel  into  the  vena  cava.    The  right  spermatic  veins  are  rarely  affected  ;. 
und  never,  I  believe,  without  those  on  the  left  side  participating  in  the  disease. 
In  these  cases  of  double  varicocele,  the  left  is  almost  invariably  the  more 
seriously  affected  ;  but  I  have  seen  exceptions  to  this  in  one  or  two  instances^ 
in  which  the  ^eins  on  the  right  side  fonned  the  larger  tumour. 

SYMPT03IS.— The  symptoms  of  varicocele  consist  of  a  tumour  of  pyramidal 
shape,  having  a  soft  knotted  or  knobbed  feel,  owmg  to  the  irregularly  swollen, 
and  convoluted  condition  of  the  veins,  with  its  base  upon  the  testis  and  the  apex: 
Htretching  up  to  the  external  ring.    The  swelling  increases  when  the  patient 
Htands  up,  if  be  take  a  deep  inspiration,  cough,  or  make  any  violent  exertion. 
ItH  size  varies  from  slight  fulness  of  the  veins  to  a  large  mass,  several  inches. 
iu  circumference  at  the  base.    AVhen  the  patient  lies  down,  it  goes  up  to  a 
rertain  extent,  but  immediately  returns  to  its  former  magnitude  when  ho- 
stands  up.     It  is  attended  by  a  sensation  of  weight  and  sometimes  of  pain^ 
which  is  occasionally  very  acute,  of  a  severe  and  neuralgic  character,  eveu 
in  the  scrotiun,  the  groins,  and  the  loins,  more  jHirticulariy  when  the  tumoui- 
is  unsupported.    This  pain  is  greatly  increased  on  the  patient  walking  ot- 
riding ;  so  much  wu  that  in  some  cases  he  is  almost  debarred  from  takinj^ 
necessary  exercise,  and  is  prevented  from  following  any  active  occupation. 
liability  of  the  generative  organs,  with  a  tendency  to  seminal  emissions  and 
much  mental  depression,  fre(|uently  accompanies  varicocele.    Atrophy  of  the 
testicle  is  sometimes  found  associated  with  varicocele,  and  is  believed  to  bo 
<lependent  upon  it.    The  rupture  of  a  varicoc*ele  may  occur  from  external 
injury,  giving  rise  to  an  enormous  extravasation  of  blood  into  the  areolar 
tissue  of  the  scrotum.     Of  this  Pott  relates  a  case.      I  have  known  the 
accident  to  be  attended  with  fatal  consequences.     A  man  who,  to  use  his  o^Kn 
expression,  '*  had  been  romping  with  his  wife,"  received  a  blow  on  a  varicocele, 
wheu  an  enormous  extravasation  of  blood  rapidly  fonned  in  the  scrotum  and 
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the  cord,  for  which  he  was  admitted  into  the  Hospital.  The  tnmoor  va^ 
incised,  and,  large  masses  of  coagula  were  turned  oat.  The  patient  ehortlj 
after,  in  the  absence  of  assistance,  suddenly  became  faint  and  died  of  venooi 
haemorrhage.  The  bleeding  was  found  to  have  proceeded  from  a  roptmed 
qpermatic  vein. 

DiAQXosis. — ^The  diagnosis  of  yaria)cele  is  always  sufficiently  easy ;  ite 
l)eculiar  convoluted  feel,  its  broad  base  and  narrow  apex,  the  manner  in  whiii 
it  goes  up  when  the  patient  lies  down,  and  returns  again  when  he  stands  op. 
are  sufficient  to  distinguish  it  from  all  other  scrotal  tumours.  From  mgma^ 
hernia  the  disease  may  be  distinguished  by  attention  to  the  test  dewriM 
at  p.  810,  Vol.  II. 

Treathekt. — The  treatment  of  varicocele  must  be  conducted  with  irfcKca 
to  the  severity  of  the  symptoms  occasioned  by  it,  and  to  the  extent  of  the 
disease.  When,  as  is  usually  the  case,  it  gives  rise  to  but  slight  inconvenioic^ 
palliative  treatment  is  fully  sufficient ;  but  if,  as  occasionally  hi^pem,  ^ 
disease  be  a  source  of  very  intense  suffering,  or  tend  to  the  induction  of 
atrophy  of  the  testis,  or  to  generative  debility,  with  much  mental  disqnietodf 
or  hypochondriasis,  then  the  Surgeon  may  feel  disposed  to  endeavour  to  core 
the  varicocele  radically. 

The  Palliative  Treatment  of  varicocele  resolves  itself  into  means  of  vvios: 
kinds,  having  for  their  object  the  support  of  the  testis  and  the  dinunQtao&i>f 
the  length,  and  of  the  consequent  pressure,  of  the  column  of  blood.  This  is 
usually  most  conveniently  done  by  supporting  the  scrotum  in  a  weil-m*^ 
Huspensory  bandage  ;  or  pressure  may  be  made  upon  the  part,  as  well  as  sn}^ 
given,  by  enclosing  the  testis  in  an  elastic  bag.  In  other  cases,  support  uj 
be  afforded  by  drawing  the  lower  portion  of  the  scrotum  on  the  af^scted  sk 
through  a  ring  made  of  soft  metal,  covered  with  leather,  or  better  still,  thn»^ 
a  small  vulcanized  India-rubber  ring,  so  as  to  shorten  the  cord.  •  And,  ^^ 
same  object,  excision  of  the  lower  portion  of  the  scrotum  has  been  lecommended: 
HO  that,  by  the  contraction  of  the  cicatrix,  the  testis  may  be  pressed  iq>agsi^ 
the  ring,  and  the  cord  thus  shortened.  This  plan,  however,  is  somewto 
severe  ;  and  though  it  might  be  attended  by  temporary  benefit,  the  adTWiu^' 
accruing  is  not  likely  to  be  \crj  continuous.  The  pressure  of  the  p«d  t)f  s 
truss  on  the  spermatic  cord,  as  it  issues  from  the  external  ring,  will  l>re«k^ 
length  of  the  column  of  blood  in  its  veins,  and  might  thus  be  of  seni*- 
But  many  patients  cannot  bear  the  irksome  pressure  of  the  iDstnunent* 
moreover,  it  must  also  be  remembered  that  it  will  at  the  same  time  obstnRt 
the  return  of  blood,  and  consequently  in  all  probability  do  as  much  harm  i* 
J.'ood. 

In  addition  to  these  mechanical  means,  the  part  may  be  braoed  bvooK 
douching,  sea-bathing,  and  the  general  strength  improved  by  the  administ* 
tion  of  iron. 

The  Badieal  Cure  of  Varicocele  consists  in  the  obliteration  of  tbe 
enlarged  veins,  on  the  same  principle  that  guides  us  in  the  management  of 
varix  in  other  situations. 

The  circumstances  for  which  operation  may  be  and  has  been  practiced  la 
this  disease  can  be  arranged  in  the  following  categories-. 

1.  When  the  existence  of  a  varicocele  disqualifies  the  sufferer  from  admiss'*" 
into  the  public  services,  there  is,  in  my  opinion,  a  perfectly  legitimate  w*® 
for  operating.    One  of  the  cases  in  which  I  have  effected  a  riwlical  core  «* 
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that  of  a  man  in  the  prime  of  life,  yy\\o,  wishing  to  enlist  in  the  Marines,  was 
refosed  solely  on  the  jjround  of  having  a  small  varicocele.  This  I  cured  by 
operation,  and  the  man  afterwards  entered  the  8er\'ice. 

2.  In  some  cases,  the  presence  of  a  varicocele  of  inordinate  size  causes 
a  distressing  sense  of  weight  and  pain  in  the  loins  and  groins,  and  often 
inability  to  stand  or  walk  for  any  length  of  time.  Here,  when  the  patient 
is  in  continual  discomfort,  or  more  or  less  prevented  from  pursuing  hia 
ordinary  avocations — in  fact,  quite  crippled — ^it  is  perfectly  justifiable  to  resort 
to  operation. 

3.  When  atrophy  of  the  testicle  is  a  consequence  of  the  pressure  of  the  blood 
in  the  veins,  an  operation  may  be  performed. 

4.  Cases  not  uncommonly  occur  where  the  pressure  of  the  enlarged  veins  on 
the  spermatic  nerves  produces  repeated  attacks  of  spermatorrhoea.  These  casea 
are,  however,  more  frequently  met  with  out  of  hospitals,  than  in  individuals  of 
the  class  who  apply  to  such  institutions  for  relief.  In  fact,  young  men  of  the 
more  highly  educated  classes  are  very  subject  to  varicocele,  especially  those 
who  habitually  lead  a  sedentary  and  studious  life,  as,  for  instance,  young 
clergymen  and  lawyers.  In  these  persons  a  peculiarly  hypochondriacal  state 
is  brought  on  by  the  tendency  of  the  mind  to  dwell  on  the  condition  of  the 
genital  organs,  and  the  patient  is  constantly  fidgeting  about  the  local  and 
tangible  disease  he  observes  in  them. 

The  radical  cure  of  this  condition  may  be  produced  by  exciting  inflammatory 
thrombosis  of  the  spermatic  veins,  through  an  application  of  the  same  prin- 
ciple which  sets  up  that  process  in  the  veins  of  the  lower  extremity.    There 
are  several  different  ways  of  doing  this  ;  some  are  very  objectionable.    The 
twisted  suture,  as  applied  to  the  veins  of  the  leg,  induces  too  great  irritation 
in  the  scrotum,  and  there  its  introduction  is  often  followed  by  violent  in- 
flanmiation  or  sloughing,  or  by  an  opening  up  of  the  areolar  tissue  of  the 
scrotum  with  oedema,  and  even  purulent  infiltration.    It  is  better,  I  think, 
not  to  use  this  method  here  ;  indeed  I  have  twice,  in  the  practice  of  others, 
Hcen  it  followed  by  death.    The  plan  I  have  adopted  for  some  years  is  that 
fffiggested  and  practised  by  Yidial  de  Cassis,  and  is  as  follows.    The  vaa 
fleferens,  readily  distinguished  by  its  round  cord-like  feel,  is  first  separated 


Fig.  1^7.— Iran  nu  ftc  TmUneot  of  V«ncoeel«. 


from  the  veins,  and  entmated  to  an  avistant ;  next,  an  iron  pin  bored  with  a 
hole  at  each  end  (Fig.  967),  is  passed  between  the  vaa  and  the  veins,  and 
broaght  out  at  the  point  of  perforation*  the  scrotum  being  first  notched  with  a 


Pig.  M8.-«pUt  N«r<Ue  tkiwdcd  viU  HUrer  Win. 


calpel  ;  then  a  silver  wire,  threaded  on  a  needle  so  constracted  that  the  wire 
hall  follow  it  witboat  catching  (fig.  968),  is  passed  in  at  the  aperture  of  entry 
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of  the  pin,  and  carried  between  the  int^iumeat  of  the  Bcrotom  uid  the 
veins,  the  wire  being  brought  out  at  the  second  puncture  (Fig.  069).  Each 
«nd  of  the  wire  la  now  passed  through  the  correeponding  hole  of  the  pin, 
which  is  twisted  round  and  round  repeatedly,  each  turn  causing  the  wire  to  be 
rolled  around  the  pin,  and  so  tightened,  till  the  veins  arc  firmly  oompresscd 
between  the  pin  behind  and  the  loop  of  wire  in  front  (Fig.  UTo).     By  this 


means  the  scrotum  is  quite  free  and  uncompressed,  and  there  is  no  danger  rf 
exciting  inflammatiou  or  oedema.  The  wire  should  be  tightened  from  day  iv 
day,  as  it  causes  ulceration  in  the  veins  until  it  has  completely  cut  thronjrh. 
which  reeulta,  usually,  iu  about  a  week  or  ten  days.  Meanwhile,  there  m 
much  infiammation  around  the  veins  ;  this  finally  contracts  and  obliuracts 


Fig.  sri.— Vli]iiraO)i«mtlaii: 

their  channels.    This  method  produces  an  effectual  and  pemuneot  cut 
(Fig.  071). 

Of  late,  I  have  been  in  thehabitof  employing  a  simpler  method.  laepan:.- 
the  vas  deferens  iu  the  usual  way,  and  then  make  a  small  incision,  about  ba-f 
an  inch  long,  in  the  front  and  back  of  the  scrotum  :  afterwards  1  paas  a  necdk 
armed  with  silver  wire,  as  before  described,  between  the  vas  and  the  w.zu 
bringing  it  out  behind ;  I  then  return  the  needle,  but  this  time  carryiiu: 
it  in  front,  between  the  veins  and  the  skin  ;  and  thus  the  veins  are  incladiti 
in  a  loop  of  wire,  without  implicating  the  scrotum.  The  loop  is  then  ligfaUr 
twisted  together,  so  as  to  constrict  the  enclosed  vessels.  This  plan  hac  i 
similar  efltet  to  that  of  the  wire  and  pin  combined  ;  by  repeated  tigbLcoio^ 
the  wire  gradually  effects  a  pass^  by  ulceration  through  the  veins,  which  vr 
obliteratcd  by  the  same  process. 

It  baa  been  objected  to  this  and  similar  operotiona,  that  atrophy  of  xXte 
testis  may  take  place,  from  the  spermatic  artety  being  included  together  vitt 
the  veins.  Experience  shows  that  there  is  no  riak  of  this.  Evca  if  i'm- 
spermatic  artery  were  obliterated,  the  artery  of  the  vas  deferens,  the  1 1 1  iiif 
teric,  and  other  branches,  would  enlarge  and  take  ita  place.     In  aHct  oaseB, 


CHRONIC    lNFLAM}fATIOXS       O/^     TIi£    TESTli^ 

1 167 
however,  it  probably  eacapea,  being  held  out  of   tlie  way  with  the  vaa      -:■ 
bat  observationB  on  the  dead  body  show  thab   t^His  is  not  always  the  c    ^^^^^r^ns, 

Since  the  introduction  of  the  antiseptic   t;irG«i.tEQeut  of  wounds  tK^^*^^" 
pyiemia  following  ligature  of  a  vein  is  so  coix&plctelj  abolished  that  t^.       ^iek  of 
tion  of  exposing  the  enlarged  veins  and  tjing-  them  may  be  safely  ut^  ^^^    opera- 
It  is  thus  performed.    A  small  incision,  one    inch  in  length  is  inac^    ^^^^^'•^ken. 
spermatic  cord, commencing  about  one  inch  l>olo%v  the  external  abdoiv^  --  ^^^^ver  the 
The  skin  and  superficial  fescia  are  then  disseoted  carefully  througU     "*^  "^^^  rin^. 
cord  is  exposed.    An  assistant  then  grasps    t>lie  cord  immediately  ^^^^^'^^^'^^  ^he 
l)elow  the  incision,  and  squeezes  it  forwards    fcill  it  projects  from  t-l^^^^^"^®  *nd 
The  veins  are  then  isolated,  and  a  double  ligsktrure  of  carbolized  cat<»-^     "^ound. 
is  passed  under  each  by  means  of  an  aneixrisnx-ueedle.    The  vei^^^  ^*'   ^J^s/lt 
divided  between  the  ligatures,  which  are    cut  short,  and  dropp^^     ^^tb  then 
wound.    If  the  incision  is  made  high  enough   up,  two  or  three  veix^.*   ^  ***•<>  the 
will  require  ligature.    Tlie  wound  is  then    closed,  a  small  drain  boi»^      ^'  ^ost 
its  lower  angle,  and  an  antiseptic  dressing  is  applied.     It  fs  dressed  ^^  ^^   ^^lA  in 
of  twenty-four  to  forty-eight  hours,  and  the    drain  removed.     At  tl^       ^^^^eud 
dressing,  which  should  be  at  the  end  of   a  ^weck,  the  small  wound  w£  j  j      ^^^nd 
1x5  found  to  have  united  by  the  first  intention.     The  operation  has    t:K»  ^^^^^^h 
advantage  of  causing  no  pain  during  the  after-treatment,  and  it  is   c>«:^^  ^^^t 
as  safe  as  any  other.    It  has  been  repeatedly  performed  in  Universit^r    ^^'^1^ 
Hospital  with  the  best  results.    Pearoe  Gonld  has  also  operated  8ttcce««^j^^^^^ 
a  considerable  number  of  cases,  by  dividing  the  veins  with  a  galvanio  C5^.ifp^  ^^ 
the  wire  being  passed  round  them  from  a  small  puncture  in  the  skin.  '^^ 

BOI«ZD    XllZ«A&aXlCBXiar8    OF    TH»    SBBTIS. 

All  tumours  of  the  testicle  were  formerly  classed  together  uud^jr-  the 
generic  term  of  Bmcoo»I#  ;  and  when  they  were  conjoined  with  fluid  accmjoiu- 
lations  in  the  tunica  vaginalis,  they  were  termed  Vydro-swooMla.  rThe 

term  is  of  little  use ;  but  so  long  as  it  is  understood  that  it  means  no  XKxore 
tlian  a  solid  enlargement  of  the  testicle,  there  is  no  harm  in  using  it  ^boiid 
enlargements  of  the  testicle  may  be  divided  into  the  Simple,  the  SypU££^J£c^ 
the  Tub&rcular,  and  the  true  Tumours  of  the  Testicle. 

Onfioxic  Orchitis.— SiKPLB    Sakoockle  is  a  chronic  enlargemenfc        of 
the  testis  resulting  ftvm  inflammatory   mischief  in  the  organ,  not  airlsiju^ 
from  syphilis  or  deposit  of  tubercle.      It  Ib^  in  feet,  chronic  orchitis.      I^ot:,li 
the  epididymis  and  the  body  of  the    firland  are  lumally  affected.    The  te8t.icrl« 
feels  hard,  smooth,  solid,  though   perhaps  slightly  clastic  at  points  :    it.      ^^ 
ovoid  in  shape,  and  usually  about  as  lar^e  as  a  duck  s  egg.    It   is    ho«.^-^ 
and  but  slightly  painful,  and,  except  in  very  old  cases,  the  peculiar  Beim««,. 
tion  felt  on  squecsing  a  testicle  is   present.     The  oonl  is  usually  some^^l^^^ 
thickened,  and,  as  well  as  the  groin,  in  the  seat  of  pain  of  a  dragging  charaot:^.^ 
The  tunica  vaginalis  occasionally  contains  serous  fluid  lymg  ,n  front  of    t^xM^I 
obscuring  the  testis.    The  scrotum  is  ahvajra  healthy,  and  usually  one  teatiol^ 
only  is  affected.    OooasionaUy  simple  chronic  inflammation  niay  slowly  ^|  ^^^ 
rise  to  suppuration,  and  one  or  more  absoeascs  maytorna,  especially  in  stru^^^^ 
subjects.    In  these  circumstances,  a  part  of  the  mdumted  testicle  softo^^  ^^ 
iKKJomes  prominent,  the  skin  beoomes^red,  ahinmK  and  thmned,  ^qJ  adhe^."!^*^^ 
form  between  it  and  the  gland  beneath.      At  lant  the  al^soess  bursti,  ^^^^ 
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fifitnlous  opening  is  left.    Thronirh  tliie  uperttii-e  a  fungus  (hernia  testia,  or 
l)enign  fhngufl  of  the  testicle)  speedily  jirotrndes,  which  ^rows  sometimes 
sloivly,  sometimes  rapidly,  perhaps  attaining  a  very  considerable  eiie  (Fig.  97±). 
As  the  fungus  increases,  the  organ  appeaiB  to  atrophy,  bnt  in  reality  is  prentd 
out  of  the  scrotum  and  merges  into  Che  fungus.     This  fungus  is  not  a  new 
growth,  but  is  composed  of  the  tubuli  testis  and  inflammatory  prodacts. 
It  is  in  the  form  of  a  pale-reddish  yellow  granular  mass.    If  small  and  firm. 
it   may  become  a  very  chronic  complaint ;  but  if  lai^,  rapidly  giowin;;. 
and  looac-textnred,  it  speedily  destroys  the  aecreting 
structure  of  the  testis,  leaving  nothing  but  a  thick- 
ened epididymis  and   a  ctmtracted  and  ahmnken 
tunica  alboginea.    It  is,  however,  anriuiaiig  bow 
long  the  functions  of  this  ot^an  will  oontinne. 
though  its  tissue  is  in  s  great  measnre  destroyed. 
and  its  stmcture  travciBed  by  Buppurating  Sstolc. 
In  other  cases  no  fungus  appears  but  a  fiittiku* 
track    may    be    left,   leading    to    an    imperfectly 
drained  cavity  surrounded  by  indurated  tissae.  kdA 
this  may  remain  unhealed  for  months orev«n  jeus. 
Occasionally,  instead  of  bursting  »ud  giving  riw  to 
t'iK.  via.— Qomin  Tutu.  fungus,  the  abscess  may  become  surrooikded    b^ 

BriitgnFii^iuaruMTMtieiK       deuBo  Sbroid  tiesne   and   remain  statioQuy,   and 
this  dense  wall  has  been  known  to  caldfy. 
Simple  chronic  orchitis  can  usually  be  distinctly  attributed  to  >   blow. 
squeeze,  or  other  injury  by  which  inflammation  has  been  escited  in   the 
organ. 

Struclure, — On  making  a  section  of  a  testicle  affected  with  simple  chrooii- 
ioflanunatiOQ,  the  tunica  vaginalis  will  be  found  to  be  more  or  le«  •dfaerao. 
and  perhaps  separated  from  the  tunica  albuginea  in  parte  by  small  ooUection» 
of  fluid.  The  tnuica  alboginea  is  thickened,  often  presenting  on  it»  extenal 
surface  a  series  of  firm,  glistening  layers.  The  septa  of  the  teatii  are  aeen  t-> 
l»e  thickened,  rendering  the  whole  organ  hard  and  firm,  and  giving  it  a  bbuih- 
;.;rey  appearance.  In  the  midst  of  this,  soft  opaque  yellow  spots  m^  be  aecn 
These  luve  been  mistaken  for  tubercle,  but  are  in  reality  masse*  of  dmnir 
inflammatory  products  that  have  undergone  fatty  degeneration.  The  iDicit>- 
Hcope  shows  that  the  chronic  inflammation  chiefly  affeota  the  intaxtobiriar 
fibrous  tissue,  but  in  many  cases  this  is  accompanied  by  oatarrfaal  ovwgmtit 
of  the  epithelium. 

Progneeit. — Simple  chronic  orchitis  usually  terminates  in  recovery,  bat  the 
organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  other  OMea  it  nay 
undergo  atrophy  as  the  inflammatory  products  become  absorbed. 

Treaiment. — Strapping  and  the  a^inistration  of  an  alterative  oonna  of 
{wrchloride  of  mercni;  may  be  tried.  If  the  organ  do  not  diminish  in  aiaD  by 
these  means,  or  if  it  be  a  source  of  mnch  inconvenienoe  to  the  patioit,  it 
must  be  removed.  If  accompanied  by  hydrocele  the  tunica  Taginalis  moat  hr 
tapped,  but  on  no  account  should  injection  of  iodine  be  raorted  to.  If 
abscesses  form,  tbey  most  be  opened.  When  a  fungus  has  protnded  thrcwtpli 
one  of  the  fistulons  apertures,  means  must  be  taken  to  repress  or  remove  this. 
lest  it  go  on  to  complete  deetmction  of  the  testis.  If  it  be  of  amaU  mat,  thr 
best  plan  will  be  to  sprinkle  it  with  red  oxide  of  mwcorr,  and  to  atny  h 


TUJiEnCULAR    TSSFJOI-S.  ^^^^ 

tighUy  down  with  a  piece  of  lint  and  strapping.       if  it  be  larger,  it  muf  be 
shaved  off,  and  the  cnt  surface  tien  dressed   vrith   the  oiiitment  of  the  red 
i>ride  of  mereniy ;  cars  being  taken  during  cicatrisation  to  repress  the  grann- 
latious  below  the  level  of  the  enrrouading   integament  by  fitrapping  and 
pressure.    Syme  has  recommended  that  the  pressnns  «/ioaId  be  effected  bj 
the  internment  of  the  part ;  an  elliptical  incision  being  made  round  thefbngos 
und  the  edges  of  the  opening  in  the  ekin  throng'fa  which   it  protmdea  pared 
away,  the  scrotal  integuments  are  freely  separated  by   dissection  fh)m  their 
subjacent  connexions,  and  brought  together  over  the  protruding  mass  and 
secured  by  sutures.  This  operation  I  have  practised  with  sncoess.   Should  the 
fungus  be  of  veiy  lai^  size,  so  as  to  include  within  itself  the  whole  or  greater 
part  of  the  structure  of  the  testis,  it  may  not  be  ponible    to  SAve  any  of  that 
organ  ;  and  in  these  circumstances  it  is  better  to  remove  the  whole  gland  ;  if 
left  it  conid  never  be  of  any  service,  and  would  continue  slowly  to  suppurate. 

TmjEKOCLAR    TB8TJCLE,    SOROFUIX>US   TeSTICLE,    OB      TDBBRCULAE    SaR- 

<X)CBI*.— This  diaease,  although  occMionally  met  with  in    individuals  appa- 
rently strong  and  healthy,  usually  occurs  in  those  of  a    feeble  or  cachectic 
ronstitntion,  most  frequently  in  early  manhood ;  and,   althooRh  commonly 
associated  with  phthisis,  may  occur  without  any  evidence     of  tubercle  in 
other  organs.  It  is  very  common  to  find  both  glands 
affected,  but  the  dls^ise  is  usually  more  advanced 
in  one  than  in  the  other.     In  some  cases  it  arises 
apparently  as  a  sequenoe  of  gonorrhcEal   epididy- 
mitis, or  there  may  be  a  history  of  some  injury  to 
the  testicle.    The  disease  ahnost  invariably  com- 
mences in  the  epididymie,  either  at   the  globus 
major  or  minor,  which  becomes  swollen,  indurated, 
and  slightly  tender.     As  it  progresses,  it  spreads 
upwards  along  the  vas  deferens  until  it  may  reach 
the  prostate  and  vesiculK  eeminales,  and  forwards 
through  the  corpus   Highmoriaunm  into  the  body 
of  the  testis.    In  some  rare  cases,  it  is  said  to 

commence  in  the  body  of  the  gland.    The  progreas         p,„   „,  _T«h«.ui«  t»o- 
^^f  Um  disease  is  usually  slow,  but  it  may  go  on      ■■"'=.  •ho'-^"*  *?•  '"™^„.^ 
rapialy    to   almost  complete    destruction    of   the      >•■>»•     1"**^^!!^  ninniidiBc 
tcstia.    In  a  well-marked  case  the  following  con-      ""  *'™***'*       '' 
ditions  will  be  found.    The  testicle  is  moderately 

«nlai^red,  but  on  examination  this  eniar^ment  will  Iks   foand  to  be  chiefly 
in  the  epididymis,  which  can  be  felt  as  an  irreft«l*"fi    *^'^*BKy>  nodulated 
mass,  half  surrounding  the  body  of  the  gland  in   the   form  of  a  creacent 
flituated  at  iU  posterior  aspect  (Fig,  978).     In  the  hard   tnass,  which  often 
considerably  exceeds  the  body  of  the  gland  in  bulk,  apota  of  softening  may  be 
felt.    The  gland  itself  may  seem  soft  and  natural,  or  a.  nodolti  or  tvo  may  be 
felt  in  its  snimtance.    The  aifection  is  scarcely  ever  complicated  by  ^7*5™^ 
and  in  the  earlier  stages   the  scrotum  is  unaffected.       The  spermaUc  «irt 
will  usually  prewnt  no  general  thickening,  but  the   vaa    acferena  m  ^^^"'^^ 
Inatead  of  feeling  like  a  piece  of  whipcoid  between     t\ic   fingers  A  °\*5J^ 
a«  large  aa  a  quiU.     If  the  disease  have  extended  to    tlic    "^^•^'=?^^  ^^^^to 
these  can  be  felt  enlwgcd  and  hanJened  by  introdocinE    *^«  ,    ^  MdinMT 
rectum.    There  is  littlo  or  no  pain,  and  on  squeesiDK  *■*'*'  Kiand   t-tie  o™ 
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sensatioiiB  will  be  perceived  by  the  patient  except  in  a  yerj  advaaoed  sUe^ 
of  the  diseaae.  As  the  disease  advances,  one  of  the  craggy  nodnles  softeos,  ud 
the  skin  becomes  adherent  over  it.  This  process  is  accompanied  by  mon^ 
acnte  inflanmiation,  usually  causing  marked  increase  of  pain  and  tenderoeas. 
The  adherent  skin  becomes  red  and  shining,  and  finally  gives  way,  and  tkf 
tuberculous  abscess  discharges,  leaving  an  unhealthy  cavity  yielding  thin 
ims  mixed  with  soft,  shreddy,  whitish-yellow  sloughs.  In  some  favonntir 
oases  the  cavity  may  granulate  and  close  completely,  or  leave  merely  a  fistuloi^ 
opening  discharging  small  quantities  of  serous  fluid.  In  most  cases,  Ixff* 
ever,  the  process  of  softening  extends,  other  nodules  break  down,  and  a  gio^ 
part  of  the  testicle  may  be  destroyed.  If  an  abscess  should  form  in  the  bodr 
of  the  gland,  a  hernia  or  fungus  testis  may  follow,  as  in  simple  chnHi  * 
orchitis.  Occasionally  exuberant  granulations  may  sprout  out  from  tbr 
region  of  the  epididymis,  closely  resembling  the  true  fungus  testis.  Tk 
general  health  suffers  greatly,  and  at  a  comparatively  early  stage  of  the  case 
tubercular  disease  of  the  lungs  is  almost  certain  to  make  its  appearance.  \i 
the  great  majority  of  cases,  the  opposite  testicle  also  becomes  affected.  Dot^ 
usually  results  from  the  disease  of  the  lungs,  but  may  occur  from  acsi^ 
general  tuberculosis  with  tubercular  meningitis.  Occasionally  the  dkasr 
may  extend  to  the  urinary  tract,  and  terminate  fatally  from  tubercular  disecf 
of  the  kidneys. 

In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give  bat  Ut^ 
trouble,  the  whole  organ,  both  body  and  epididymis,  may  be  found  convmeu 
into  a  uniform  soft  cheesy  mass.  A  specimen  of  two  suoh  testicles,  froio » 
patient  who  died  from  disease  of  the  lungs,  is  in  the  Museum  of  UniverEiij 
College.  In  cases  of  acute  general  tuberculosis,  grey  granulations  hsYe  beea 
found  in  the  testicles. 

Structure. — On  making  a  section  from  before  backwards  through  a  tjpia' 
specimen  of  tubercular  disease  of  the  testicle,  the  following  conditions  vill  ^' 
found*  The  tunica  vaginalis  may  be  perfectly  healthy,  or  may  be  here  vi 
there  adherent  to  the  tunica  albuginea.  The  tunica  albuginea  will  l< 
normal  in  appearance,  except  in  the  immediate  neighbourhood  of  a  tubercs^' 
growth,  where  it  will  be  thickened.  That  part  of  the  body  of  the  ^ 
nearest  the  suriace  may  be  perfectly  healthy  in  appearance ;  there  is  ^ 
thickening  of  the  septa,  and  the  tubules  can  be  teased  out  under  water  as  ia* 
healthy  testicle.  As  we  approach  the  corpus  Highmorianum,  the  gi^^ 
becomes  studded  with  small  hard  nodules,  not  growing  in  the  septa,  but  in  tk 
glandular  substance  of  the  testis.  In  their  earliest  stage  these  are  merely  ban! 
semi-transparent  granulations  ;  but  they  soon  show  signs  of  undeii^mg  fsi^y 
degeneration  in  the  centre,  so  that  the  majority  have  the  appearance  of  smaT 
bodies  about  the  size  of  a  millet-seed,  having  a  yellow  opaque  centre,  an^^ 
delicate  greyish  semi-transparent  growing  margin.  Still  nearer  the  corpa? 
Highmorianum  these  yellow  spots  coalesce,  and  form  a  solid  cheesy  substance. 
oontinuous  with  a  still  larger  mass  of  the  same  kind,  which  represents  tbr 
epididymis,  and  half  surrounds  the  body  of  the  gland  in  the  shape  of  s 
crescent.  In  this  larger  mass  patches  of  softening  are  found  forming  ^ 
tubercular  abscesses  above  described,  and  these  may  extend  into  the  body  <^ 
the  gland.  On  making  transverse  sections  of  the  vas  deferens,  its  walls  rai 
be  seen  to  be  thickened,  and  its  centre  filled  up  with  a  yellow  cheesy  material. 
If  the  disease  be  further  advanced,  the  whole  gland  may  be  conTcrted  iBk> 
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a  single  cheesy  maas,  in  vhich  softening  mftf  be  taking  place  at  Tarions 
parts. 

The  exact  nature  of  the  change  that  takes  place  in  the  production  of  the 
condition  above  described,  has  given  rise  to  much  difference  of  opinion  ;  some 
aatbon  maintaining  that  the  primary  change  congiatB  in  an  overgrowth  of  the 
epithelium  of  the  tnbnli  Beminiferi  and  epididymis,  which  afterwvds  undergoes 
fatty  d^neration  ;  and  others  asserting  that  the  primary  growth  takes  place 
lietween  the  tnbnli,  and  that  the  changes  in  the  epithelium  are  aecondaiy. 

The  accompanying  drawing  (Fig.  974)  represents  a  section  of  one  of  the 
small  outlyinfi^  nodules  in  the  body  of  the  gland,  as  described  above.  It  will 
l>c  seen  that  the  change  consists  chiefly  in  an  accumulation  of  small  round 
<-clls  in  a  more  or  less  perfect  reticulate  stroma  between  the  tubules,  sepa- 
ruting  them  from  each  other.  '  At  the  same  time  the  walls  of  the  tubules  have 
ntidergono  a  change,  being  infiltrated  with  cells  in  the  same  way  as  the  sur- 
mnnding  parts.    The  tabnles  also  are  choked  with  epithelium,  which  in  some 
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]iartK  of  the  same  testide  was  found  to  Ije  undergoing  fatty  degeneration. 
Towanls  the  centre  of  the  nodule  the  intertubular  growth  also  becomes 
citsL-oiis.  Scattered  through  the  new  growth  are  many  large  masses  of  proto- 
plasm containing  many  nuclei,  the  so-called  giant-cells.  It  is  most  probable, 
(licrefore,  that  the  change  commences  in  the  lymphatic  tiwae  in  the  walls  of 
tliL-  duct  of  the  epididymis  and  between  the  tubuli  seminifcri,  and  gives  rise 
ro  setondary  proliferation  of  the  epithelium;  both  the  intertubular  growth 
iind  tho  proliferated  epithelium  afterwards  undergoing  tatty  degeneration, 
;iiid  forming  cheesy  masses. 

frognoBtt. — The  prognosis  of  tnbercnlar  disease  of  the  testis  is  extremely 
fi»d.  Treatment  is  of  little  if  any  avail,  and  the  patient  almost  invariably 
lies  sooner  or  later  of  disease  of  the  lungs,  from  general  acute  tuberculosis,  or 
frttm  extension  of  tlie  disease  to  the  bladder,  prostate,  and  even,  in  rare  cases, 
.he  kidneys.     In  some  cases,  however,  after  the  abscesses  have  burst,  the 
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cavities  may  heal^  and  the  testicle  remain  mthered,  but  free  from  active 
disease. 

Treatment — ^The  more  I  see  of  this  disease  the  more  conrinced  I  am  that 
the  sooner  the  diseased  organ  is  removed  the  better  >rill  be  the  patient^s 
chance  of  prolongation  of  life.  The  danger  of  infection  of  the  sjatem  by 
acute  tuberculosis  from  a  tubercular  testis  is  so  great  that  when  onoe  the 
diagnosis  has  been  made  castration  should  not  be  delayed.  In  moat  cases 
however  the  operation  is  at  best  calculated  to  give  the  patient  only  temporaiy 
relief,  as  the  disease  usually  extends  along  the  vas  deferens  beyond  the  readi 
of  the  knife,  and  will  continue  to  progress  in  the  vesicute  seminalea  and 
prostate,  unless  the  patient  succumb  early  from  tubercular  disease  of  the  Imiirs 
or  brain.  Before  undertaking  it,  the  urine  must  be  examined  for  pna,  and 
the  state  of  the  prostate  and  vesiculse  seminales  ascertained  from  the  reetmn, 
as  the  operation  would,  of  course,  be  useless  if  the  affection  of  the  teatide 
were  merely  a  part  of  tuberculosis  of  the  whole  genito-nrinary  tract.  ShoaM 
the  patient  decline  to  submit  to  the  operation,  or  his  health  be  so  bad  that  m 
performance  is  not  advisable,  the  treatment  must  be  conducted  on  j^eneral 
principles ;  alteratives,  tonics,  especially  the  iodide  of  iron,  with  ood-liver  oil 
and  general  hygienic  means  calculated  to  improve  the  healtb,  must  be  ateadily 
persevered  with.  Local  applications  are  of  little  avail.  The  absoesaea  moat  be 
opened  when  they  form.  The  cavity  should  be  thoroughly  scraped  oat  with  a 
sharp  spoon  and  dressed  with  iodoform.  Under  this  treatment  it  8ometiin» 
heals  rapidly,  but  the  cure  is  rarely  permanent.  If  fungus  f orm»  it  ia  of  link 
use  to  try  to  treat  it  by  the  methods  before  described,  if  the  body  of  the  testis 
be  deeply  infiltrated  with  tubercle,  no  good  could  result. 

Syphilitic  Orchitis,  Syphilitic  Sarcocblk. — Syphilitic  disease  of  the 
testicle  appears  under  two  forms,  a  simple  inflammatory  and  a  gommattMit. 
The  latter  was  formerly  confounded  with  tubercle,  under  the  name  i>f 
tuberculoHsyphilitic  sarcocele.  The  error  arose  before  the  exact  nature  nf 
the  syphilitic  gumma  was  understood.  Syphilitic  orchitis  of  both  forma  may 
occur  either  as  the  result  of  inherited  syphUis  in  infants  or  of  acquired 
syphilis  in  adults.  It  is  usually  one  of  the  later  manifestationa  of  tbt 
disease. 

The  Simple  Znflammatorj  7orm,  which  has  been  accurately  descrifaed  bj 
Yirchow,  consists  essentially  of  a  chronic  inflammatory  overgrowth  of  the 
connective  tissue  between  the  tubuli  seminiferi.  The  disease  may  nnifonnly 
affect  the  whole  gland  or  be  limited  to  localized  patches.  If  the  whole  gland 
be  affected,  the  organ  slowly  enlarges  to  perhaps  more  than  double  ita  natural 
size.  The  enlargement  will  be  found  to  affect  the  body  of  the  gland»  the 
epididymis  undei^oing  but  little  if  any  change ;  in  &ct,  it  may  be  h> 
far*  concealed  by  the  thickening  round  it  as  to  be  scarcely  recognixabk. 
The  cord  and  vas  deferens  are  unafiected.  The  body  of  the  gland  feeb  haitL 
almost  cartilaginous,  and  the  surface  is  smooth  or  perhaps  slightly  irrognlar. 
There  is'no  pain,  except  a  dragging  sensation  in  the  groin  due  to  the  iiii  urn*  A 
weight  of  the  testicle.  There  is  little  or  no  tenderness,  and  in  the  moR 
advanced  stages  the  peculiar  sensation  caused  by  squeesing  a  healthy  teatirle 
is  absent.  There  is  no  tendency  to  softening  or  to  the  formation  of  aharaB. 
The  disease  is  almost  always  accompanied  by  hydrocele,  but  at  the  same  timt 
adhesions  may  exist  at  various  parts  between  the  parietal  and  visoeial  lafna 
of  the  tunica  vaginalis,  dividing  the  fluid  into  two  or  more  portMUi»  or 
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limitin)3^  it  to  a  small  part  of  the  Buiface  of  the  testicle.  Most  commonly 
oalj-  one  testicle  is  affected,  bat  both  ma,j  be  attacked.  In  the  localized  fonn 
the  indamtion  is  limited  to  one  or  more  portions  of  the  gland,  the  remainder 
being  soft  and  healthy. 

Slrveture. — On  makint?  a  section  from  before  backwards,  the  following 
appearances  are  fbnnd.  If  hydrocele  exist,  the  tunica  vaginalis  will  be'  opaqne 
and  thickened,  and  probably  adherent  at  rarions  points  to  the  enrfaoe  of  the 
testicle.  If  no  hydrocele  be  present,  the  ttmica  vaginalis  may  be  miifbrmty 
adherent.  The  tunica  albnginea  will  always  be  found  greatly  and  irregolarly 
thickened,  and  from  it  proceed  opaqne  white  dense  fibroid  processes  into  the 
substance  of  the  ^land.  These  may  in  extreme  cases  be  so  abtmdant  that  no 
healthy  gland -snbstHnce  can  bo  seen  between  them ;  in  less  serere  cases, 
patches  of  healthy  tnbolar  snhstance  are  found  at  Tarions  parts  of  the  organ. 
A  process  of  cicatricial  contraction  taking  place  in  these  fibroid  processes  may 
lead  to  a  dimpling  of  the  surface  of  the  organ.  The  microscope  shows  that  the 
change  is  due  to  an  inflammatory  small  round-celled  growth,  which  aft^wanU 
andei^oes  a  development  into  a  dense  fibroid  tissue,  situated  in  the  connectiTe 
tissue  between  the  tubuli  seminiferi  (Fig.  976).  The  new  growth  separates 
and  presses  on  the  tubules,  and  may  cause  their  destruction  in  large  areas. 

The  Onmioatoiu  Form  is  an  aggravation  of  that  just  described,  and 
presents  the  same  symptoms,  with  the  addition  of  those  caused  by  the  presence 
of  the  gummata.  These  form  hard  craggy  nodules  on  the  aurfaoe  of  the 
^land,  the  irregularities  so  produced  being  mnch  greater  than  those  arising 
from  simple  fibroid  induration.  The  gummata  have  little  tendency  to  soften, 
and  dischu^e  eitemaliy  ;  yet  in  rare  cases  they  may  do  so. 

Stnictun. — Onmaking  asection  of  a  gland  in  this  condition,  more  or  lessof  the 
fibroid  induration,  above  described,  will  always  be  found  combined  with  thicken- 
ing of  the  tunics  of  the  testicle.    The  gummata  vary  in  size,  from  a  pea  to 
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a  hazel-nut.  They  are  of  an  opaque  yellow  colour,  irregular  shape,  and 
ftense  leathery  hardneM.  They  may  be  tolerably  sharply  circumscribed  to  the 
nfiked  eye,  but  arc  usually  surrounded  by  a  zone  of  fibrous  induration  of  an 
opaque  white  colour.  The  microscope  shows  around  them  the  same  small- 
tselled  growth  above  described,  situated  between  the  tubules.  Nearer  the 
f^ntn  the  tubules  are  found  to  be  pressed  upon  and  destroyed,  and  the  celU 
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of  the  new  growth  commence  to  undetgo  defeneration  ;  until,  in  the  jdU 
part  of  the  gumma,  nothing  bat  granular  debris  are  to  be  recognized.  Tk 
gummata  may  be  diatingniehed  from  tnberole  bj  their  greater  toogfauea  aic 
more  opaqne  yellow  colour.  Tabercle  is  rarely  limited  to  the  body  of  ^ 
teBtee  ;  gnmmata,  on  the  other  hand,  rarely  affect  the  epididymis. 

Prognotii. — If  thediseaseberecognizedand  treated  early,  complete  recumj 
may  be  confidently  hoped  for  ;  although  relapsea  are  of  frequent  occnrran. 
In  the  more  advanced  stages,  the  prognosis  is  not  so  hopefol,  lf«,  iltboii|;i 
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under  proper  treatment  the  new  growth  may  be  absorbed,  the  gland  wiB  ^ 
maio  shrnnken,  puckered,  and  indurated.  This  is  but  what  would  be  expect' 
as  the  tnbuli  seminiferi,  as  above  stated,  become  more  or  less  eiteBa^l* 
destroyed  by  the  pressure  of  the  new  growth  in  the  later  stages  of  the  &«»■ 

The  Treatment  is  that  laid  down  in  Chapter  XXXVI.  for  constitntiM* 
syphilis.  Locally,  the  hydrocele  may  be  tapped  (but  on  no  accoont  iDjwtnl- 
and  pressure  may  be  applied,  by  strapping  over  some  mercuria]  ointment 

Diagnosis  of  tha  Simplsi  Tubercular,  and  Etypliilitio  Sarooo*!*" 
The  diagnosis  of  these  affections  is  in  some  cases  easy,  in  others  very  diSon'i 
Whatever  the  form  of  disease  may  be,  if  it  be  complicated  by  hydrocele,  ib'* 
must  first  be  tapped  in  order  that  the  gland  may  be  accurately  examined.  Tti 
hydrocele  in  these  cases  may  not  be  translncent,  aa  the  tunica  Taginalia  is  <iA^ 
thickened.  It  must  be  remembered  that  hydrocele  is  a  very  rare  complioU'^ 
of  cancer,  or  of  cystic  sarcoma  ;  it  is  rare  with  tubercular  sarcocele ;  k«  rm 
with  simple  chronic  orchitis,  and  very  common  with  syphilitic  disease.  Fiw 
hematocele  and  tumours,  the  di^:uo9is  may  be  made  by  attention  to  the  niliT 
laid  dovm  on  p.  1181.  It  having  been  determined  that  the  swelling  is  dif '^ 
one  of  the  three  above-mentioned  causes,  it  remains  to  ascertain  wWcli  i'  '^ 
This  may  be  done  by  attention  to  the  following  points.  The  cord  is  ^"^ 
thickened  and  tender  in  simple  chionic  orobitis ;  in  tubercular  sarcocele.  ^ 
vas  deferens  alone  is  affected,  being  frequently  considerably  enlarged ;  '" 
ayphilis  the  cord  is  perfectly  healthy.  In  simple  chronic  oniutis,  the  q*"- 
dymis  maybe  swollen,  but  tJie  chief  enlargement  is  in  the  body;  inlai)awl»f 
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^»"<««,  ttic  e^aidjini*  **  "Imoet  always  the  atarting  point  of  the  dueaw,  and  is 
enlarged  more  th»n  the   t»ody  ;  in  lyphiliSc  Baroocele,  the  body  ia  first  and 
almoat  «c\oaivelj  affected.     In  chronic  orchitis,  the  enlar^^ement  is  usaally 
uniform  and  Bmooth,  and  flnctoation  is  rarely  present ;  in  tubercular  aapcooele, 
the  enlarged  epididjnua  is  craggy  and  nodnlar,  and  spots  of  softening  may  be 
fblt  ;   in  gjphititic  gaicocele,  the  body  of  the  gland  is  greatly  indnrated,  often. 
nodulated,  and  aofteamg  is  ver^  rare.    The  testicle  is  nsnally  painful  and 
tender  in  chronic  orchitis ;  in  tubercular  sarcocele  it  is  somctimea  tender, 
seldom  painful ;  in  ayphilitic  disease,  it  is  almost  invariably  perfectly  pflinless, 
and  free  fVom  tendemcaa.    The  constitutional  condition  of  the  patient  shoald 
aJso  be  carefUly  inquired  into.     Chronic  orchitis  usually  arises  as  a  sequence 
of    injury,  or  perhaps  gonorrhoea,  in  patients  possibly  stmmouB,  gonty,  o^ 
j-lieniiiatic ;  tubercular  disease  occurs  almost  always  in  cachectic  subjects,  with 
a  tnbcrcalar  history  and  a  tendency  to  phthisis.     The  Innp  should  therefore 
be    carefhlly  examined.     In  syphilitic  saroocele,  the   ordinary  symptoms   of 
oonsfc't°''*>°<'I  ^philis  may  be  present,  or  a  syphilitic  history  may  be  obtained. 
In  tubercular  sarcocele,  the  veeiculEe  Beminales  may  often  be  felt  to  be  enlarged 
f  jjrongl^  the  rectum. 

C'THTic  Disease  op  the  Testib,  oh  Cystic  Sabcoma  op  the  Te8ti8,  o^ 
CVfTiC  SABCOCKI.E. — In  this  disease  the  testis  becomes  enlarged,  indurated,  oC 

vellowiBh-white  opaque  appeartince,  and  studded 
-vith  ft  tnultitude  of  cysts,  tlut  vary  in  size  from  a 
£Q*a  head  to  a  cherry,  containing  clear  amber- 
^loored  or  brownish  fluid  (Fig.  977).  The  disease 
^^y  run  a  simple  or  a  malignant  course.  The  en- 
largctl  l^flticle  may  reach  a  very  great  size,  without 

ijoWJue  "ny  "'B™  "f  general  inalignancy.     In  the 

j^pler  forms,  the  disease  somewhat  reaemhles  the 

^j^gO'sarcoma  of  the  mamma.    The  new  growth  is 

rouo<l  to  be  composed  of  a  stroma,  consisting  of  various 

^^ifications  of  councctivc  tissue   in   all  stages  of 

ff^y^^,  in  the  midst  of  which  are  spaces  lined  with 
^Tiiitbe''"™-  The  stroma  shows  great  irrt^^olarity  of 
Htructore.  In  the  same  specimen  may  be  fonnd 
Hbr*"**  t'"°*'  cartilage,  myxoma-tiasoe,  spindle-celled 
and  rwond-oelled  saroonm-tissue.  Paget  has  found  the 
.«rtil«««  to  Iw  arranged  in  beaded  branching  Hnea,  ng.  •^j'^^J^^Jj;"'"* 
^^eniWing  the  course  and  shape  of  the  lymphatic 
veftsel*'  and  has  shown  that  it  actually  lies  within  them. 

The  epithelial  spaces  are  irregular  in  shaixs  and  »i«;.  It  is  difficult  to  Bay 
rt-hetber  they  represent  the  remains  of  tuhuli  aeminiferi  or  not.  The  cysta 
\^  formed  by  dilatation  of  these  spaces,  and  arc  lined  by  an  irregnlar  cubical 
*nithcl"uin.  Intracystic  gn.wtbs  may  be  found,  a«  >"  *'"^  mamma,  projecting 
^nto  the  cysts.  The  disease  may  assume  a  malignant  form,  becoming 
*  gjalized  in  the  internal  organs  like  a  sarcoma;  or,  according  to 
uiodfleiwh,  actual  cancerous  transformation  m»y  ^  P'ace,  the  stroma 
ilsumioS  '""^  '"""  **'  ■  canwr-atroma,  and  the  epithelium  of  the  spaces 
t^jotf  on  the  active  growth  of  the  cells  of  a  trne  cMcmoma.  According  to 
J^rliuR'  cy"tic  disease  of  the  testicle  is  the  rcaalt  of  morbid  change*  in  the 
.locWoftheretetestU. 
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Diagnosis, — ^This  affection  has  been  carefnUj  studied  by  Sir  A.  Cooper; 
who,  with  great  justice,  adverts  to  the  difficulty  of  distinguishing  it  from 
other  diseases  of  this  organ,  more  especially  from  hydroceh.  The  pmnts  U>  b? 
especially  attended  to  in  distinguishing  the  cystic  sarcocele,  are  its  ^mit  d 
translucency,  the  more  globular  shape  of  the  organ,  its  weight,  and  the  enk^ 
and  varicose  state  of  the  veins  of  the  cord.  If  there  be  any  doubt,  an  explon- 
tory  puncture  will  resolve  this,  and  should  always  be  practised. 

Treatment, — ^Cystic  sarcocele  requires  early  removal  of  the  diseased  01^ 
Sarooina  of  the  Testiole. — Pure  sarcoma  of  the  testicle  without  the  ^ 
sence  of  the  cysts  just  described  is  of  rare  occurrence.  It  is  indistingaishil^ 
tern  cancer  before  removal,  presenting  the  same  rapid  growth,  and  softness  nf 
structure,  giving  rise  to  a  smooth  elastic  globular  or  oval  enlargem^toftk 
testicle.  It  is  usually  met  with  in  younger  subjects  than  cancer,  somstim 
even  in  young  children. 

Its  microscopic  structure  varies  in  different  cases.  Small  round-ceiled 
sarcoma,  and  myxo-sarcoma  with  large  spindle-cells  intermixed  with  it,  iav^ 
been  described. 
The  Treatment  consists  in  early  removal  of  the  gland  by  castration. 
SndioadxoiiiA  of  the  Testiole. — Cartilage,  as  before  stated,  is  abn^ 
always  present  in  the  cystic  sarcoma  of  the  testis.  It  may,  however,  df^ 
alone,  in  larger  or  smaller  nodules,  or  infiltrating  the  gland.  It  nsoallj 
commences  in  the  body,  but  may  invade  the  epididymis.  According  to 
Gomil  and  Sanvier,  whenever  it  reaches  any  considerable  size  it  is  no  long)? 
purely  cartilaginous,  but  is  mixed  with  sarcoma-tissue  and  comphcated  vith 
cysts,  so  that  both  clinically  and  pathologically  it  merges  into  the  disease  jos 
described  as  cystic  sarcoma. 

iSjmtm  oontaining  Colourod  Xatters. — Occasionally,  cystic  tumoars  of 
the  testicle  are  met  with,  in  which  the  substance  of  the  organ  is  atrophied  ^ 
absorbed,  and  its  place  occupied  by  one  or  more  large  thin-walled  sacculi  a>S' 
taining  fluids  of  different  colours  and  consistence,  dark  and  &tty.  One  (d^< 
most  remarkable  of  these  anomalous  tumours  of  the  testis  that  I  have  seen  was 
imder  the  care  of  my  colleague  Marshall,  at  the  hospital.  The  diseased  orgaot 
which  was  about  the  size  of  an  ostrich's  egg,  and  felt  partly  solid  and  psrij 
fluid,  was  found  after  removal  to  be  composed  of  a  large  cyst  filled  witb  an 
oily  fluid,  like  melted  butter,  which  solidified  on  cooling.  After  remonl 
Marshall  found  that  the  sac  contained  some  foetal  debris,  and  was  doubtless  0^ 
am  embryonic  character.  The  patient,  who  was  about  thirty  years  of  agcb^i 
been  affected  with  the  tumour  from  early  infancy. 

Cancer  op  the  Testicle,  or  Malignant  Sabcocelb,  not  unfiequent^ 
occurs,  and  almost  invariably  assumes  the  encephaloid  character.  It  ^ 
indeed  a  question  whether  any  other  form  of  cancer  ever  occurs  in  the 
testicle. 

Characters, — Cancer  of  the  testicle  most  commonly  occurs  in  the  first  instance 
in  the  body  of  that  organ,  rarely,  if  ever,  affecting  the  epididymis  primarflj' 
The  ordinary  characters  of  encephaloid  are  always  well  marked  in  this  affei- 
tion ;  and  the  tumour  eventually  f ungates,  oecomes  softened  down,  and  pulpj- 
The  mass  on  section  is  sofl,  pink  in  colour,  with  large  yellow  patches  of  fatty 
degeneration  scattered  through  it.  Its  substance  is  often  broken  down  m 
parts  by  hasmorrhage.  It  is  impossible  to  distinguish  it  from  a  soft  swcoaa 
without  microscopic  examination.     The  microscopic  stmctnre  is  that  0^ 
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enoephaloid  cancer.    The  stroma  is  small  in  amonnt,  and  encloses  spaces  of 
great  size  filled  with  large  cells  of  irregular  form. 

A  malignant  testicle  may  rapidly  attain  a  very  considerable  magnitude, 
becoming  as  large  as  a  cocoa-nut  in  a  few  weeks  or  months.  When  of  this 
size  it  is,  of  course,  abundantly  supplied  by  blood-vessels ;  consequently  the 
spermatic  artery  and  accompanying  veins  will  be  found  a  good  deal  dilated. 
The  lymphatic  glands  in  the  neighbourhood  speedily  become  enlarged,  those 
in  the  iliac  fossa  especially,  as  may  be  ascertained  by  deep  pressure  in  the 
flank.  The  inguinal  glands  do  not  in  general  become  affected,  until  the  skin 
has  become  implicated  by  the  progress  of  the  disease.  It  is  then  also  that  the 
cancerous  cachexy  rapidly  develops  itself. 

The  ASt/mptanut  of  encephaloid  of  the  testicle  are  usually  somewhat  obscure 
in  the  early  stages,  although  they  become  clearly  and  distinctly  developed  as 
the  disease  progresses.    It  is  most  conmionly  met  with  after  middle  life. 
The  patient  first  complains  of  some  degree  of  dragging  pain  and  weight 
in  one  of  the  testes,  which  on  examination  will  be  found  to  be  indurated 
and  enlarged,  though  preserving  its  normal  shape.    The  enlargement  con- 
tinues until  the  testicle  attains  about  the  size  and  shape  of  a  duck^s  egg, 
being  somewhat  tense  and  elastic,  but  smooth  and  heavy.    As  it  increases 
in  size,  which  it  usuaUy  does  with  rapidity,  it  becomes  rounded  and  some- 
what doughy  or  pulpy  in  parts,  where,  indeed,  it  may  almost  be  semi- 
fluctuating,  though  in  others  it  continues  hard  and  knobbed.    This  altera- 
tion in  feel  is  partly  due  to  softening  of  the  substance  of  the  tumour,  and 
partly  to  its  making  its  way  through  the  tunica  albuginea.    The  scrotum  is 
much  distended,  reddened,  and  purplish,  and  becomes  covered  by  a  network  of 
tortuous  veins ;  the  cord  may  become  somewhat  enlarged,  hard,  and  knotty. 
As  the  disease  advances,  the  scrotum  becomes  adherent  at  some  of  the  softened 
parts,  ulceration  takes  place,  and  a  fungus  projects,  which  presents  all  the 
characteristic  signs  of  fungus  hsematodes ;  it  does  not  commonly  happen,  how- 
ever, that  the  disease  is  allowed  to  go  so  far  as  this  before  removal.    The  pain 
18  not  very  severe  at  first,  but  after  a  time  assumes  a  lancinating  character, 
extending  up  the  cord  and  into  the  loins.    Secondary  infection  of  the  system 
takes  place  through  the  medium  of  the  lumbar  and  iliac  glands  in  which  the 
absorbents  of  the  testis  terminate.    In  cancer  of  the  scrotum,  just  as  in  the 
same  disease  of  the  penis,  the  inguinal  glands  become  secondarily  affected. 

Treatment, — The  only  treatment  of  any  avail  in  encephaloid  of  the  testicle. 

ia  the  removal  of  the  diseased  organ.    This  operation  is  not  performed  so 

much  with  the  view  of  curing  the  {patient  of  his  disease,  which  will  probably 

return  in  the  lymphatic  glands  or  in  some  internal  organ,  as  of  affording 

temporary  relief  from  the  suffering  and  incumbrance  of  the  enlarged  testicle. 

It  ia  therefore  an  operation  of  expediency,  and  should  be  done  only  in  those 

cases  in  which  the  disease  is  limited  to  the  testicle,  the  cord  being  free  and 

the  glands  not  evidently  involved ;  so  that,  if  recurrence  take  place,  it  may 

uot  be  a  very  speedy  one. 

Aa  VadMosndsd  TMtis  may  become  the  seat  of  a  tumour,  just  as 
it  may  be  affected  by  inflammation.  The  combination  of  malposition  of 
the  organ  and  a  tumour  is  necessarily  rare.  But  its  possible  occurrence 
must  be  borne  in  mind  by  the  Surgeon,  as  it  may  lead  to  tho  necessity  of 
an  operation  for  the  removal  of  the  diseased  mass  from  the  inguinal  canal. 
Cases  of  tfais  kind  are  recorded  by  Storks  and  J.  M.  Amott.    The  tumour  ia 
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the  first  case  was  as  large  as  a  cocoa-nnt ;  in  the  second  as  a  man^s  fist.  Bodi 
were  medullary.  The  operation  consists  in  exposing  the  tomonr  \xj  a  fr»r 
incision — if  necessary,  carried  through  the  tendon  of  the  external  oblique — 
opening  the  tunica  vaginalis,  enucleating  the  mass,  and  tying  with  care  the 
shortened  spermatic  cord,  which  would  probably  be  the  most  difiicolt  put  ot 
the  operation.  The  possible  co-existence  of  a  congenital  hernia  mnat  be 
remembered.  But  it  is  remarkable  that  peritonitis  does  not  appear  to  be  the 
chief  danger  of  this  operation.  In  neither  of  the  cases  aboTc  referred  to  did  ii 
occur,  the  patient  dying  of  erysipelas  in  Amott's  case  ;  of  recurrent  canoar,  a 
year  after  the  operation,  in  that  of  Storks.® 
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This  operation  may  be  required  for  the  various  non-malignant  afiTectioos  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  and 
have  become  sources  of  great  annoyance  and  discomfort  to  the  patient ;  in  thi- 
•early  forms  of  malignant  disease,  also,  it  may  be  advantageously  practised. 
The  operation  is  performed  in  the  following  way.  The  patient,  having 
had  the  pubes  shaved,  should  lie  upon  his  back  with  the  legs  and  thighs 
hanging  over  the  end  of  the  table.  If  the  tumour  be  of  large  size  and  vascular 
An  india-rubber  tourniquet  may  be  applied  (Fig.  10,  Vol.  L,  p.  43).  T^k 
Surgeon  should  then  take  his  stand  in  front  of  the  patient  between  hia  Ie<:s, 
and,  grasping  the  tumour  at  its  posterior  part  with  his  left  hand,  make  tb-j 
scrotum  in  front  of  it  tense.  If  the  mass  to  be  removed  be  of  small  siae,  b  - 
makes  a  longitudinal  incision  over  its  anterior  surface ;  if  of  large  size,  i*r 
if  the  skin  be  implicated,  two  cun^ed  incisions,  enclosing  a  portion  of  the 
scrotum.  The  incision  should  commence  opposite  to  the  external  abdominsL* 
ring,  and  be  carried  rapidly  down  to  the  lower  part  of  the  scrotum.  By  a 
few  touches  with  a  broiid-bladed  scalpel  or  bistoury,  whilst  the  skin  ia  kej  x 
upon  the  stretch,  the  tumour  is  separated  from  its  scrotal  attachmenta,  and 
left  connected  merely  by  the  cord,  which  must  then  be  di^'ided.  In  som- 
•cases,  it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  fir< 
instance,  before  dissecting  out  the  tumour  fix>m  the  scrotum,  as  in  this  vay  a 
better  command  over  it  is  obtained. 

The  Diviaion  of  the  Cord  constitutes  the  most  important  part  of  tL- 
operation,  whether  this  be  done  first  or  last ;  as,  unless  care  be  taken,  t;  • 
cord  may  be  retracted  through  the  abdominal  ring  into  the  inguinal  cui&'. 
where  it  is  extremely  difficult  to  follow  it,  and  where  the  stump  may  hfei*** 
very  freely,  pouring  out  blood  into  its  own  areolar  tissue  so  as  to  swell  a;* 
rapidly  and  form  a  largo  extravasation  of  blood,  and,  if  not  properly  secnn;^. 
giving  rise  to  extensive  and  even  fatal  infiltration  into  and  betwt«i  th 
muscles  of  the  part  and  into  the  flank.    This  accident  may  be  prevented  !•> 
separating  the  cord  cleanly  from  the  sheath — ^more  especially  fi^m  the 
teric  fibres  which  are  the  chief  causes  of  the  retraction.    It  may  then  be 
with  a  pair  of  clamp-forceps,  or  tied  tightly  with  a  tai)e  (Fig.  978).    It  ia  Tvr. 
slippery,  and  apt  to  slip  through  the  assistant's  fingers,  henoe  the  oae  of  tL  - 
•clamp  or  tape.    It  may  then  be  cut  across  below  this,  and  the  arterka  C«^: 
separately.    The  veins  must  be  tied  as  well  as  the  arteries.    The  arten.^ 

*  Iwoald  refer  tlioat  who  with  for  fbrtiier  information  on  thic  ml^teet  to  CvrUng'i  cT<i>lkt  raft  m  tw 
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requiring  ligature  are  usnallf  the  spermatic,  the  cremaetcric,  and  the  arteiy 
of  the  vaa  defereiu.  The  spermatic  artery  will  be  found  at  its  anterior  part — 
the  artery  of  the  vaa  deferens  behind.  When  all  the  vessela  are  secured  the 
tape  or  clamp  must  be  removed. 

If  the  Surgeon  has  not  a  very  reliable  assistant  it  is  safer  to  tie  the  cord  as 
a  whole.  This  is  done  by  passing  a  piece  of  strong  carbohzed  silk  under  the 
cord,  and  tying  the  whole  of  this  stmctnre  very  tightly  before  dividing  it. 
In  tiiis  way  heemorrhage  is  moat  effectually  restrained ;  and  the  ligatnre 
separates  about  the  eighth  day,  or  may  heal  into  the  wound  if  cut  short, 
provided  efficient  antiseptic  treatment  is  carried  out. 

In  castration  for  tubercular  testicle  it  is  better  to  separate  the  vas  deferens 
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from  the  other  constituents  of  the  cord  and  to  divide  it  separately.  If  it  be 
found  diseased  it  may  be  drawn  down  and  n  further  piece  removed  in  the 
hope  of  getting  above  the  disease. 

A  lai^c  number  of  vessels  UHUally  require  ligature  in  the  scrotum.  All 
bleeding  from  this  source  must  be  very  thoroughly  arrested,  otherwise  the 
loose  tisflucs  of  the  scrotum  may  become  distended  with  extravasated  blood 
aud  very  troublesome  suppuration  result.  After  the  operation  the  wound 
must  be  accurately  closed  with  sutures  and  a  good-sized  drainage-tube  inserted 
ftt  its  lower  end. 

In  cancer  of  the  testicle,  it  is  of  great  consequence  to  divide  the  cord  as 
Iii(;hDp  as  possible,  for  obvious  reasons.  Itwilloot,  however,  be  safe  to  do  this 
opposite  the  abdominal  ring  in  the  way  that  has  just  been  described,  as  there 
^vould  not  be  sufficient  space  for  the  assistant  to  hold  the  cord  above  the  part 
t'l  be  divided.  In  cases  of  this  kind,  I  have  found  it  a  good  practice  to 
4jxi)oee  the  cord  by  dissection  up  to  the  abdominal  ring  ;  then  to  draw  it  well 
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down,  and  to  iaclade  the  whole  in  a  strong  ligatnre,  tied  ronnd  it  as  (ighiiv 
as  poBsible.  The  section  is  then  made  a  qnart«r  of  an  inch  below  this,  and 
the  operation  is  completed  as  nsnal ;  the  stump  of  the  oord  maj  retract 
into  the  isguioal  canal,  but  cannot  bleed  if  properly  tied,  and  will  alwajB  be 
under  command  by  drawing  upon  the  ligature.  This  plan  of  tying  the  coni 
en  matte  was  at  one  time  generally  adopted  in  all  oases  of  castration,  but  i^ 
not  now  commonly  employed.  The  objection  to  it  is,  that  by  compresain;: 
the  ner\'es  of  the  cord  with  the  ligature  the  after-pain  is  increased  ;  bat  thi» 
certainly  does  not  always  happen,  for,  in  the  instances  in  which  I  have  done 
it,  but  little  pain  was  complained  of;  and  the  practice  in  malignant  disease  \j( 
the  testicle  has  the  advantage  of  enabling  the  Snrgeon  to  divide  the  cord  at  a 
higher  point  than  he  otherwise  oonld ;  wldch  advant^e  is  still  further  itxreased 
by  the  parts  within  and  below  theligatnre  sloughing  away,  and  thnseTentoall} 
cairying  the  section  to  a  level  with  the  point  tied. 

There  is  one  danger  that  may  occur  in  castration  in  young  ohOdreii.  It  lii 
that  in  yonng  subjects  the  processns  vaginalis  testis  may  not  be  obliteimt«d. 
and  that  thng  the  peritoneum  may  be  opened  up  into  the  wound  on  dividing 
the  cord.    In  one  c&ae  I  have  known  this  condition  to  lead  to  fatal  peritonitis. 

asraRAi.  suuiiiosis  or  bobotaii  TUMOirsa 
The  diagnosis  of  scrotal  tumours  is  not  only  of  consideraUe  importance,  bnt 
is  often  attended  with  very  great  difficulty :  the  more  so,  as  they  are  freqiiemtlT 
associated  with  one  another,  so  that  mnch  tact  and  care  are  required  to  dis- 
criminate their  true  nature.    Thus  it  is  not  uncommon  to  find  a  hydroa-Ie 
and  a  hernia ;  a  hydrocele  and  a  varicocele  ;  or  these  affections  co-«xistia:; 
with  a  solid  tumour  of  the  testicle.     In  other  oases,  again,  as  in  the  annexed 
figure  (979),  an  encephaloid  tumour  nuy   co- 
exist with  a  hydrocele  of  the  tunica  vaginali*. 
and  with  an  encysted  hydrocele  of  the  cord :  and 
the  different  forms  of   hydrocde    may  occur 


Tnmonrs  of  the  scrotum  may,  from  a  diag* 
nostic  point  of  view,  be  divided  into  tW9 
distinct  classes  : — 1,  the  B«dacible ;  and  ±,  tbe 
Irreducible. 

1.  Reditible  TuMODBS.— Th«e  are  Hwnia. 
Congenital  Hydrocele.  Diffuse  Hydrocele  of  O.f 
cord,  and  Varicocele ;  in  all  of  which  the 
swelling  can  be  made  to  disappear  more  or  U-# 
completely  by  pressure  and  by  tbe  patient  lyin^ 
down ;  reappearing  on  the  removal  oi  t^>- 
presBure,  or  on  his  assuming  the  erect  poAorv. 
The  mode  in  which  the  tumour  diaappfaiv 
tends  greatly  to  establish  its  diagnuis ;  tbooj^. 

the  general  character  of  the  swelling,  and  the  history  of  the  case,    affwd 

important  collateral  etidence  on  this  point. 
a.  In  Soraia  there  are  the  ordinary  signs  of  this  affection,  such  as  impttbe 

on  coughing,  &c.    On  reducing  tbe  tumour,  it  will  be  fomid  that  ita  recam 

into  the  abdomen  is  accompanied  by  a  gargling  noise,  and  by  the  snddn  slip 
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upwards  of  an  evidently  solid  body.  In  the  other  reducible  tumours,  the  dimi- 
nution and  eventual  disappearance  under  pressure  are  more  gradual,  and  there 
is  no  reduction  of  the  mass  as  a  whole. 

h.  The  gradual  squeezing  out  of  the  contents  of  a  Congenital  Sydrocale, 
together  with  its  translucency,  and  the  early  age  at  which  it  occurs,  will  esta- 
blish its  true  character.  It  must  be  remembered,  however,  that  hemise  in 
very  young  infants  may  be  translucent  if  the  gut  contains  little  or  no  faecal 
matter. 

c.  In  the  BiAuM  Kydrocele  of  the  Cord,  there  is  an  uniform  semi- 
fluctuating  swelling  in  and  near  the  ring ;  in  which,  however,  there  is  no 
^/urgling,  &c.,  no  complete  reduction  nor  sudden  disappearance  as  in  hernia. 
It  is  also  less  defined,  and  has  a  less  distinct  impulse  on  coughing. 

d.  VMicoc*!.  may  always  be  distingniBhed  by  its  pyramidal  shape,  and  its 
knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the  patient  lies 
<lown,  it  will,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compress 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  from  a 
hernia,  occurs  also  in  congenital  hydrocele  ;  from  which,  however,  the  varico- 
cele may  be  distinguished  by  the  absence  of  translucency,  the  want  of  fluctua- 
tion, and  the  general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds  ;  such  as  Omental 
Hernia,  Hydrocele,  Haematocele,  the  various  forms  of  Sarcocele,  and  Cancer 
of  the  Testicle.  These  tumours,  though  presenting  certain  characters  in  com- 
mon, yet  differ  somewhat  in  the  predominance  of  particular  signs.  Thus,  the 
-shape  of  the  tumour  is  usually  pyriform  in  hydrocele,  globular  in  hsematocele, 
imd  oval  in  sarcocele  ;  though  this  is  subject  to  much  variation.  The  weight 
is  least  in  hydrocele  and  greatest  in  sarcocele^  proportionately  to  the  sis^  of 
the  tumour.  The  characters  of  the  'surface  present  considerable  differences, 
heing  smooth  and  tense  in  hydrocele  and  hsematocele ;  often  irregular,  hard,  or 
knotted  in  the  other  varieties.  The  rapidity  of  the  formation  of  the  tumour  is 
greatest  in  haematocele. 

a.  Xrrodnoiblo  Scrotal  Komia  may  be  recognized  by  its  irregular  feel,  by 
its  impulse  on  coughing,  by  its  occupying  the  canal,  and  concealing  the  cord, 
and  by  the  testicle  being  distinctly  perceptible  below  it. 

J>.  Kydrocelo  of  tlio  Tnnioa  VaginaJis  is  recognizable  by  its  trans- 
lucency ;  and  the  amount  of  opacity  conjoined  with  this  will  enable  the 
Surgeon  to  distinguish  the  degree  of  enlargement  of  the  testis,  and  how  far 
there  is  a  sarcocele  conjoined  with  it. 

e.  In  S»nuktooolo  the  tumour  is  of  sudden  or  rapid  formation,  somewhat 
<2:lobuIar,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon  the  surfhce. 

d.  In  Saroooolo  generally  the  tumour  is  heavy  for  its  size,  frequently 
globular  or  irregular  in  shape,  sometimes  knobbed,  and  usually  attended  by  a 
good  deal  of  dragging  pain  in  the  groin,  and  frequently  by  some  enlargement 
of  the  cord. 

In  these  three  forms  of  scrotal  tumour,  viz.,  hydrocele,  hcematooele,  and  sar- 
cocele, the  diagnosis  can  always  be  made  at  once  ftom  hernia,  by  the  Surgeon 
feeling  the  cord  f^  above  the  tumour. 

The  point  of  most  importance  in  the  diagnosis  of  solid  enlargements  of  the 
testicle  is  to  distingnish  the  malignant  tumours,  sarcoma  and  cancer,  from 
other  forms  of  disease.  In  malignant  tumours,  rapidity  of  growth,  softness 
and  elasticity  of  the  mass,  the  implication  of  one  testis  only,  and  Uie  eaily 
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ealargement  of  the  oord,  with  its  indurated  and  knobbed  condition,  ir? 
important  signs ;  especially  if  the  disease  occur  in  young  men.  In  m  moi^ 
advanced  condition,  the  softening  of  the  swelling  at  partA  with  a  tobenx^ 
condition  of  the  rest,  and  the  occurrence  of  fungus  with  speedy  conflUtbtiooal 
cachexy,  will  point  to  the  malignant  nature  of  the  tumour.  In  caaea  of  nmci 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the  oontes^ 
of  the  groove  in  the  needle  or  of  the  fine  cannula  will  probably  detenni&r 
the  character  of  the  growth.  In  more  than  one  instanoe,  in  whidi  tber^ 
was  much  obeciirity,  I  have  seen  the  true  nature  of  the  diseaae  deared  m- 
m  this  way. 

SFXBBCATOBBHOBA    AND    IKPOTaNCS. 

Yarious  forms  of  debility,  of  loss  of  power,  or  of  iir^ularity  of  action  ii 
the  generative  organs  of  the  male,  are  confounded  together  under  the  ten&^ 
Spennatorrhtta  and  Impotence.  These  conditions  require  a  moi^  cs^^ 
consideration  on  the  part  of  the  educated  Surgeon  than  they  have  hitkn<^ 
received^  as  their  existence  is  a  source  of  the  deepest  mental  depreanon  «&c 
distress  to  the  sufferer.  They  are  certainly  one  cause  of  conjugal  unhappiiieasw 
leading  perhaps  to  infidelity  on  the  part  of  the  wife,  and  occasionally  even :. 
suicide  of  the  husband.  These  affections,  which  are  of  extreme  &eqn^icj 
amongst  all  classes  of  the  community,  having  scarcely  as  yet  leo^vcd  thi: 
attention  on  the  part  of  the  profession  generally  that  their  importance  deaartb^. 
the  unfortunate  sufferers  firom  them  are  too  often  driven  into  the  hands  c* 
those  pestilent  quacks  who  flourish  in  the  metropolis,  and  infest  almoat  ertn 
town  in  the  country,  by  whom  they  are  not  unfrequently  ruined  in  healdi  k^ 
well  as  in  purse. 

The  Sexual  Xelaaoholia  that  accompanies  these  conditions,  is  one  of  theL" 
more  striking  characteristics.  The  patient  is  languid  in  manner,  depreand  ic 
spirits,  his  countenance  is  pale  and  haggard,  eye  dull,  expression  listk»»  and 
devoid  of  all  energy.  He  takes  no  interest  in  the  oidinaiy  affairs  of  lift,  hb^ 
whole  thoughts  are  concentrated  on  his  own  condition,  and  he  feels  hiim^i 
degraded  as  being  unfit  for  that  duty  which  is  alike  the  first  and  the  lowest  of 
man.  This  state  of  mind  is  commonly  the  result  of  some  local  irritation  cr 
disease,  re-acting  on  a  morbidly  sensitive  nervous  system ;  and  on  pTiiTninafi'>ft 
the  Surgeon  will  commonly  find  some  local  condition  that  has  been  the  stan- 
ing  point  of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  mik 
are  the  common  occasioning  causes.  But  the  most  frequent  direct  excidni 
cause  is  undoubtedly  that  pernicious  and  disgusting  habit  alike  de8tmcti\*e  of 
bodily  vigour  and  of  mental  power,  which,  heedlessly  contracted  in  youth,  lay> 
the  foundation  for  an  effete  and  impotent  manhood,  and  for  premature  aenilitj 
in  the  one  sex,  and  entails  hysteria,  in  its  most  aggravated  and  intractablV 
forms,  in  the  other. 

We  may  reco((nize  at  least  three  distinct  varieties  of  generative  defailitv 
in  the  male,  of  whom  I  alone  speak,  which  may  in  some  cases  amonnt  to  actoai 
impotence :  1,  True  Spermatorrhoea,  or  Seminal  Flux ;  2,  Spasmodic  Sper- 
matorrhoea, or  Spermaspasmos ;  and,  3,  that  arising  from  Want  of  Semiita. 
Secretion,  or  Asperma. 

1.  Trub  Sperm atorrh(£a,  or  Semi^'al  Flux,  is  a  rare  disease  and  i^ 
met  with  chiefly  in  young  men,  usually  fix>m  the  ages  of  eighteen  to  thirty,  h 
is  commonly  the  consequence  of  that  hideous  sin,  engendered  by  vice,  asd 
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practised  iu  solitude,  which  alike  emasculates   the  bodj,  enfeebles  the  lai 

and  degrades  the  moral  nature  of  its  perpetrator,  or  of  debility  of  the  gen  < 

tive  organs  induced  by  gonorrhoea,  or  of  the   continued  struggle  to  represa 

natural  sexual  desires  by  a  life  of  forced  or  unavoidable  continence.     In 

form  of  the  disease  there  is  a  mixture  of  irritability  and  of  debility.  The  ^< 

rative  organs  are  excited  by  slight  emotional  causes,  or  by  trivial  and  ordii 

physical  stimuli—a  thought,  a  look,  a  word,  the  movement  of  a  carriage, 

cflTort  of  straming  at  stool,  will  excite  the    secretion  of  the  testes,  whiclx 

debilitated  state  of  the  parts  allows  to  e8cai>e  with  a  feeble  ejaculatory  e 

or  iu  a  kind  of  leakage  of  a  few  drops  from   the  urethra.     In  the  si  * 

cases,  and  in  the  earlier  stages  of  the  malady,  these  emissions  take  pla< 

occasionally — ^three  or  four  times  a  week,  chiefly  in  the  morning,  in  tho 

state  between  waking  and  sleeping,  and  are  pi-eceded  by  an  erection.     Ixi 

more  advanced  stages,  the  emissions  occur  once  or  ofbener  in  the  ^^^'^^^y  ^— i-^^::^,^^ 

hours  without  an  erection ;  the  semen  at  last,  when  discharged,  flowing     ^kifci^fcck 

into  the  neck  of  the  bladder,  escaping  with  each  discharge  of  the  urLtx^^^      ^^ 

being  squeezed  out  after  defcecation.    The  patient's  physical  and  mental    ^t:.^te 

becomes  seriously  implicated  in  these  more   advanced  cases  of  true  ^fici^^i.^^^^^ 

torrhcoa.    His  coantenanoe  is  pallid,  ausemic,  and  sallow  ;  his  featux^^,^      ^^^ 

drawn,  their  expression  is  listless ;  his  eyea  lifeless ;  his  spirits  depresse^l^   <:^ffcen 

to  the  lowest  depths  of  despondency  and  despair.  Connection  is  inap™ctici^^j^^ 

as  the  discbai^  of  semen  takes  place  either  before  erection  occurs,  or  ^^ifcrl^^^^u^ 

its  occurrence.  , 

Dioffnasta.— The  first  point  iu  making  a  diagnosis  is  to  ascertain  that    t>l^^j^ 
is  some  real  disease,  and  that  the  patient   is  not  merely  the  subject  of    li^y-p^^ 
chondriasis  or   sexual    melancholia.     Various    conditiooa  are  mistaken.        :f^^ 
spermatorrhcea  by    a   nervous  patient.     The  white  discharge  of  pa<«I>lx»te8 
<«curring  at  the   end  of  micturition  (p.  934),  when  the  unne  isalkalir^^   ^ 
some  forms  of  dyspepsia,  is  often  helieved  by  the  patient  to  be  seminal  flrai^  . 
and  as  this  condition  is  frequently  accompanied  by  the  languor  J\y»Peii»ia, 
and  is  common  in  those  who  sit  up  too  late  at  mght  and  overwork  thenaael^^ 
this  harmless  condition  may  give  rise  to  the  deepest  mental  depression. 

i:>5  VoL  II.)  is  vei7  apt  to  be  confounded  with  i 


Prostatorrhcea  ( p.  lo:,.,,  , ,  -       -    ^    ^  ^  i  .    ,  - 

torrhcea  ;  but  tlio  diagnoais  may  always  lie  effected  by  a  microscopical   e: 

nation  of  tlie  diHohanpe.  1.1  r^  - 

An  occasional  involuntary  emission  is  not  siiermatorrha».     It  is  comncxo^  t^ 
young  men  of  an  ardent  and  excitable  temperament^  and  is  often  the  occ^^j  r; 
of  much  groundlese  alarm.    It  occurs  at  that  Penod  of  hfc  when  ^^e   g^      ^^n 
tive  power  and  Bexual  feeling  are  at  their  Wg^^est  point  of  developnient.         ^J^' 
simply  the  r«*ult  of  a  hypenLretion  of  the  test^J^nd  overflow  of  the   aoj^t^^* 
For  ii  repre«ion,  moral^dvice  and  medicina   agents  are  equally  unuec,,^^- 
and  unavkilinR.       For  it,  eariy  and  congenial  inamage  «  the  only   r^^^V 
Unless  this  l>c  adopted,  NaturJ  will  assert  ^.^^^Z^l.^'  ^f  !^7«^  to  ^^f; 
couBiderationB— Bhe  will  enforce  her  righta  ia  sp'teof  all  restraint.   -  JC^t^^ 

rxpellaa  furcai  ;    tamen  uscjuc  recurrct."         ,  ^-a  /«,.,„  ..    ^^.    ,  ^"^ 

?ho  ««^i«  of  a --a"  qnaotit^  of -«^:^' jSui'a  rLTl^  ^'^'^e. 
wlulc  BtraminK    »'  "tool  w  of  common  *^^\  _p„„i-«  "„„  tJLf         ^^^dirT^ 
.^ntincnt  life,  and  need  cause  no  anxictr,  »»d  re<im«8  no  treatment  bevl^  * 
imrRC  and  a  cold  hip-bath.  ^^^  ^  ^     .  ^'*''^  • 

Fteciaent   nocturnal  emiaaions  in  niaoJ"  «>«»  ««  °>^V  a  «y^pj^ 
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dyspepsia,  the  languid  feelings  of  which  the  patient  complains  being  tgj 
often  due  to  this  much  rather  than  to  the  loss  of  semen.  The  loai  of  sema 
bj  an  involnntaiy  emission  causes  no  more  depression  than  a  correspondiD^ 
loss  during  coition,  and  if  occurring  not  more  than  twice  a  week  has  no  evil 
effect.  It  is  the  constipation  and  dyspepsia  accompanying  it,  that  aie  tk 
real  source  of  the  symptoms  complained  of. 

TreattnenL — The  curative  treatment  of  true  spermatorrhoea  should  (xn^ 
in  giving  tone  to,  and  in  lessening  the  irritability  of,  the  genito-nrinaiT 
organs.  In  these  cases  it  becomes  necessary  to  maintain  and  improve  the  Use 
of  the  system  by  remedies  calculated  to  remove  the  ansBmia  and  to  stimokK 
the  nervous  energies.  With  this  view,  the  preparations  of  iron,  phosphons. 
nux  vomica,  and  cantharides  will  be  found  the  most  efPective.  The  symp  of 
the  phosphate  of  iron  and  strychnine,  or  the  tincture  of  the  p^chlonde  (^ 
iron,  in  combination  with  those  of  nux  vomica  and  cantharides,  will  be  f&od 
of  the  greatest  service.  But  under  any  form  of  treatment  the  cure  will  be  eiof. 
and  long-continued  perseverance  in  the  use  of  remedies,  local  and  coosti- 
tutional,  is  imperatively  necessary.  In  addition  to  these  means  the  coldlnp' 
bath  should  be  assiduously  employed.  This  the  patient  should  use  every  nigii* 
and  morning ;  remaining  in  it,  at  first,  for  about  three  minutes,  but  gndoiiij 
increasing  the  time  of  immersion  to  ten  or  fifteen.  The  patient  most  sleep  ea 
a  hard  mattress,  be  lightly  covered,  and  eat  no  supper.  Some  satisfscticiy 
mental  occupation  should  also  be  provided,  or  travelling  if  possible.  In  eov 
cases  the  cold  shower-bath  appears  to  give  more  tone,  and  then  should  Ix 
preferred.  These  means,  useful  as  adjuncts,  will  not,  however,  cnre  the 
patient  For  this  purpose,  the  local  irritability  must  be  removed  by  the  a^^ii* 
cation  of  the  nitrate  of  silver  to  the  prostatic  and  bulbous  portions  of  ^' 
urethra.  It  will  usually  be  found  that  there  is  a  good  deal  of  tendeinesifl 
these  situations,  felt  on  pressing  upon  the  perinseum,  or  on  passing  an  iBStra- 
ment  into  the  urethra,  when,  as  the  point  enters  the  bulb,  the  patiestwill 
suffer  much  pain.  The  continuance  of  this  irritation  certainly  keeps  op  the 
seminal  emissions,  and  thus  maintains  the  debility  of  the  genital  organs,  and 
the  nervous  irritability,  that  are  so  characteristic  of  these  cases.  It  majno^ 
eflPectually  be  remedied  by  the  application  of  the  nitrate  of  silver,  as  or^mflj 
recommended  by  Lallemand ;  and,  if  this  be  done  in  a  proper  manner,  a  core 
will  usually  be  accomplished.  For  many  years  past  I  have  emplored,  vitii 
much  advantage  in  such  cases,  the  instrument  here  figured  (Fig.  980).  I^ 


Fig.  980.— Syringe^catheter  tor  applying  Caustic  to  tha  Urvtbra. 

consists  of  a  silver  catheter,  ha\'ing  about  a  dozen  minute  apertures  near  the 
end.  In  the  interior  is  contained  a  slender  piece  of  sponge,  about  two  incbei 
long,  fixed  to  the  expanded  end  of  a  firm  stylet  that  moves  within  the  cathetff- 
The  instrument  is  charged  by  filling  the  sponge  with  some  solution  of  nifia« 
of  silver  by  withdrawing  the  stylet.    It  may  then  be  well  oiled ;  and,  hm 
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paflfled  down  to  the  spot  to  be  caaterized,  the  solution  is  forced  out  of  the 
aperture  by  pushing  down  the  rod,  which  compresses  the  sponge.  I  have 
found  this  syringe-catheter  far  safer  and  more  manageable  than  LaUemand's 
or  any  other  porte^atisUquBs  that  act  by  protruding  a  spoon  or  sponge,  which  is 
apt  to  be  grasped  by  the  spasmodic  action  of  the  muscles  of  the  part,  often 
being  returned  with  difficulty  into  the  shaft,  and  not  without  risk  of  lacerating 
the  mucous  membrane.  I  generally  use  a  solution  of  the  strength  of  5J 
of  the  nitrate  to  an  ounce  of  water ;  though  sometimea  only  a  half  or  a 
third  of  this  strength  can  be  borne.  The  application  usually  occasions  a 
good  deal  of  irritation  for  a  time,  sometimes  even  a  muco-pumlent  discharge, 
and  can  be  repeated  only  at  intervals  of  from  ten  days  to  a  fortnight. 
Any  undue  amount  of  irritation,  particularly  after  the  application,  must  be 
subdued  by  ordinary  antiphlogistic  treatment.  After  the  nitrate  of  silver 
has  been  used  two  or  three  times,  the  treatment  may  be  advantageously  con- 
tinued by  passing  twice  a  week  a  similar  instrument  charged  with  glycerine 
of  tannin.  This  acts  as  an  admirable  astringent,  and  suits  many  people 
better  than  the  nitrate. 

•  2.  Spashodio  Sperhatobrhcea^  or  Spermaspasmos,  more  frequently  occurs 
between  the  ages  of  twenty-five  and  forty.  It  is  frequently  predisposed  to 
by  residence  in  a  warm  climate,  or  by  the  existence  of  some  disease  about  the 
generative  organs;  such  as  stricture,  varicocele,  neuralgia  testis,  &c.  In  these 
cases  there  is  not,  properly  speaking,  a  seminal  flax ;  but  complete  connection 
cannot  be  eifeoted,  as  erection  and  ejaculation  are  either  simultaneous  acts, 
or  the  erection  partially  subsides  before  the  emission  takes  place.  This  form 
of  generative  debility  is  often  as  much  dependent  on  mental  or  moral  as  on 
purely  physical  causes. 

Treatmmt — ^This  is  a  condition  of  irritability  rather  than  of  debility.  It 
often  occurs  in  strong  and  otherwise  healthy  men,  accustomed  to  field-sports 
and  out-of-door  exercises.  There  is  no  evidence  of  anipmia  or  of  debility  of 
any  kind.  Hence  tonics  are  not  necessary ;  nor,  indeed,  would  they  be  in  any 
way  useful. 

The  remedy  most  to  be  relied  upon  is  the  bromide  of  potassium  in  doses  of 
20  to  80  grains,  with  local  cold  bathing,  and,  perhaps,  when  there  is  urethral 
irritation,  blisters  to  the  peiinseum  and  along  the  penis,  with  belladonna  to 
the  interior  of  the  urethra.  In  addition  to  these  means,  it  is  of  the  first 
importance  to  enjoin  moderation  in  food  and  drink,  and  above  all,  avoidance 
of  alcoholic  stimuli ;  for,  in  many  of  these  cases,  it  will  be  found  that  abdo- 
minal plethora  co-exists,  and  exercises  an  injurious  influence. 

8.  IxPOTENCE  arising  fh>m  absence  of  all  sexual  desire  or  power,  or  from 
premature  decay  of  that  power,  is  not  unfrequently  met  with,  and  often  in 
individuals  who  arc  otherwise  strong  and  healthy ;  sometimes,  indeed,  in 
those  characterized  by  great  muscular  power,  and  much  given  to  athletic 
exercises.  This  want  of  sexual  desire  may  be  looked  upon  in  many  instances 
as  a  natural  deficiency  in  the  organization  of  the  individual,  for  which  medical 
or  surgical  treatment  can  do  little.  In  other  cases  it  arises  from  exhaustion  of 
the  nervous  system  by  habitual  physical  or  mental  exertion,  by  excessive  sexual 
indulg^oe,  over-training,  or  study  carried  to  too  great  and  injurious  a  degree. 
Complete  absence  of  seminal  secretion — Asperma — except  in  cases  of  atrophy 
or  absence  of  the  testes,  must  be  especially  rare.    In  a  patient  of  mine  who  died 

at  54  years  of  age,  and  who,  according  to  his  own  and  his  wife's  account,  had 
VOL.  II.  4  a 
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been  completelj  impotent  for  the  twenty-four  preceding  jears,  gpeimatoDH 
in  considerable  quantities  were  after  death  found  in  the  testes,  which  were 
carefully  examined  with  the  view  of  ascertaining  whether  thej  ever  secreted 
semen.  Retention  of  both  testicles,  or  atrophy  of  boUi  glands  from  mnmp& 
will  of  course  cause  impotence.  Temporary  impotence  from  nenrouBness  I* 
not  uncommonly  met  with  in  young  men  immediately  after  marria^.  b 
these  cases  the  treatment  recommended  by  Sir  A.  Ooop^,  of  ordering  soot 
harmless  medicine,  and  forbidding  the  patient  to  attempt  connection,  viS 
nsnally  be  effectual. 

Sterility  in  the  male  is  a  condition  that  has  attracted  some  amoont  o: 
attention  of  late  years.  It  is,  of  course,  not  unfrequently  connected  witL  sad 
probably  dependent  on,  the  same  conditions  that  give  rise  to  the  Tarioos  fcoos 
of  sexual  debility  that  have  juat  been  described.  But  it  may  occur  iode 
pendently  of  any  of  these  states,  in  indiTiduals,  indeed,  who  are  posseaedaf 
a  yery  considerable  amount  of  sexual  desire  and  vigour.  It  would  appear  fti  be 
due  to  some  morbid  condition  of  the  seminal  fluid,  in  consequence  of  wfaictitbe 
spermatozoa  are  either  absent,  or  are  possessed  of  insufficient  \itality  to  efi«s 
impregnation.  The  causes  of  this  condition  are  very  obscure ;  bat  ovk- 
indulgence  in  sexual  intercourse  appears  to  be  amongst  the  most  fieqiieit. 
It  would  seem  as  if  each  individual  were  endowed  with  a  certain  vaxm: 
of  procreative  power,  which,  if  early  exhausted,  or  habitually  wasted  in  isiii^ 
criminate  intercourse,  cannot  be  restored.  Hence,  polygamists  in  the  Ea^.  ^ 
their  Western  congener,  do  not  propagate,  as  a  rule,  more  than  the  aime 
number  of  children.  Amongst  organic  causes  of  this  state,  dironic 
didymitis  appears  to  be  the  most  frequent  (p.  1150).  The  only  Treafmet^ 
can  be  adopted  with  any  prospect  of  success,  is  in  the  one  case  proteist^ 
avoidance  of  sexual  excitement,  and  in  the  other  the  removal  of  looil  ix^ 
existing  in  the  urethra  or  testis,  such  as  stricture,  or  thickening  or  cona- 
tion of  structure,  by  the  long*continued  use  of  absorbent  remedies  on  £tis^^ 
principles.    Tonics  are  valueless  in  such  cases. 

Sterility  arises  also  from  malformation  of  the  penis,  such  as  coopi^^ 
hypospadias,  and  more  rarely  from  the  size  of  the  male  oi^n  remlenaz 
complete  coition  impossible. 

In  conclusion  I  need  scarcely  say  that,  in  the  treatment  of  that  geneni 
melancholia  or  hypochondriasis  that  accompanies  these  various  afieciioi^ 
much  good  may  be  effected  by  means  that  cQrectly  influence  the  qurits  ani 
the  mental  condition  of  the  patient.  He  should  be  encouraged  toteTdt<' 
occupy  himself  with  healthy  out-door  pursuits  and  amusements,  to  t^^ 
r^ular  exercise,  to  avoid  all  enervating  halnts ;  and,  above  all,  hia  mi^^i 
should  be  cheered  by  the  hope  of  eventual  cure.  Should  there  be  any  Iocs' 
disease,  such  as  balanitis,  phimosis,  or  varicocele,  that  should  be  subjected  u* 
treatment  or  operation. 


^d 


DISEASES    OF   THE   FEMALE    GENITAL    ORGANS.     1187 


CHAPTER    LXXV. 


DISEASES   OF   THE   FEMALE    GENITAL    ORGANS, 

HoMK  of  the  more  important  gargical  affections  of  these  organs,  snch  as 
vesioo-vi^inal  and  recto-vaginal  fistolsB,  laoerated  perinceum,  &c.,  have  abeady 
been  discussed.  The  remaining  affeolions,  implicating  the  Vagina,  the  Utems^ 
and  the  Oraries,  are  of  considerable  practical  interest ;  bnt,  as  their  fnll 
consideration  would  lead  me  far  beyond  the  limits  that  cmi  be  assigned  to 
them  in  this  work,  and,  indeed,  belongs  to  another  department  of  Medicine,  I 
must  content  myself  with  a  brief  indication  of  the  principal  snrgical  pointa 
deserving  attention. 

mnoDtrcTZoiv  ow  nrsTBUicBiiva 

Speculum  Vagix^. — ^Vaginal  specula  of  various  shapes  and  materials  are 
commonly  used  by  Surgeons.  When  the  os  and  cervix  of  the  uterus  require 
exploration,  the  most  convenient  instrument  is  certainly  the  cylindrical 
reflecting  glass  speculum  (Fig.  981);  which,  being  coated  with  a  layer  of 


drfcal  HiiQCttlom 


rig.  MS.— BimcImA  SpKulojiu       Fig.  MS.^BiTaive  Bpaealiuii. 


tinfoil,  coverod  by  Indi^-mbber,  always  presents  internally  a  mirror-like 

surface,  by  which  a  strong  body  of  light  is  thrown  into  the  bottom  of  the 

tube.    It  has  the  ad^ional  advantage  of  being  very  cleanly,  and  aot  stained 

^\v  any  caustics  that  may  be  used  in  it.    These  specula  should  be  of  different 
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sizes,  and  may  be  sometimes  advantageously  bevelled  off  at  the  inner  eni 
When  the  wall  of  the  vagina  requires  examination,  as  in  some  opentioDsfff 
fistula,  a  bivalve  speculum  (Fig.  983),  one  with  expanding  blades  (Fig.  9^ . 
a  cylindrical  one,  provided  with  a  sUding  side,  or  the  ''duck-billed*'  specolnc 
(Fig.  942)  may  advantageously  be  used, 

Zntroduotion  of  the  Bpeonlum  may  readily  be  effected,  without  inj 
exposure  of  the  person,  under  the  dress  or  bed-clothes.  There  are  two  positiw 
in  which  the  patient  may  conveniently  be  placed  for  this  purpose.  In  the  fis. 
she  lies  upon  her  back,  with  the  nates  well  raised  or  brought  to  the  e<^^' 
the  bed  or  couch,  her  legs  separated,  and  her  feet  resting  on  two  chain:  tk 
Surgeon,  standing  or  sitting  in  front  of  the  patient,  introduces  the  to  a^^ 
middle  fingers  of  his  left  hand  into  the  vagina,  dilates  its  walls,  psses  k 
speculum,  well  greased,  gently  and  steadily  between  and  under  them,  eieitk 
any  pressure  that  may  be  required  backwards  on  the  perinsom.  Ti^ 
position  is  the  most  convenient  when  caustics  require  to  be  applied  in^ 
is  often  objectionAble  to  the  patient,  as  it  appears  to  entail  much  expflaBt- 
though  in  reality  it  need  not  do  so.  Another  mode  of  intiodocing  tk 
speculum,  which  should  always  be  adopted  when  practicable,  oooste  it 
placing  the  patient  on  her  left  side  across  the  bed,  with  the  knees  dnvn  v> 
and  the  nates  near  the  edge;  the  instrument  is  then  introduced  in  the  9* 
way  as  before,  the  Surgeon  sitting  by  the  patient's  side.  In  whichertf  vir 
the  speculum  is  used,  no  force  should  be  employed ;  the  patient  shoaU  ^ 
placed  opposite  a  good  light,  and  care  should  be  taken  that  the  instnuBa- 
be  introduced  fairly  to  the  uterus,  the  position  of  which  may  have  l»' 
previously  ascertained  by  tactile  examination. 

Female  Catheter. — ^The  use  of  the  female  catheter  is  often  reqoireii  ir 
various  diseases  and  operative  procedures  about  the  genito-urinaiyo^^ 
women.  It  should  be  introduced  without  exposure,  by  the  aid  (rf  tbetoocb 
alone.  This  may  readily  be  done,  as  the  patient  lies  in  bed,  under  tbedows- 
The  Surgeon,  standing  on  her  left  side,  passes  his  left  index-finger  im^ 
between  the  nymphse  until  he  feels  the  projection  of  the  meatosmii^^ 
inmiediately  above  the  entrance  into  the  vagina ;  keeping  bis  finger  p 
below  this,  he  uses  it  as  a  guide  to  direct  the  point  of  the  catheter  ia^  ^ 
canal.  Or  the  reverse  way  may  be  adopted ;  the  Surgeon,  pessiog  his  W 
just  into  the  orifice  of  the  vagina,  feels  the  urethra  like  a  coid  nnder  w 
arch  of  the  pubes.  He  carries  it  along  this  until  the  urethral  oiifioe  isitix^ 
when  the  catheter  is  slipped  in.  This  method  has  the  advantage  ti^  ^ 
clitoris  is  not  touched,  a  matter  of  importance  in  hysterical  femaka, 

PISXASSS    OF    TKB    XZTBRMAIi    OBGANB    AH]>    TAanffA, 

The  vulva  is  the  seat  of  numerous  morbid  conditions,  eonsisiing  princqp*'? 
of  hypertrophy  or  of  warty  growths,  or  the  formation  of  cysts. 

Hypeetbophy  of  the  Labia  to  a  limited  extent  is  not  unfteqnently»^ 
with,  one  labium  hanging  down  considerably  below  the  other.  In  tlieBectf^ 
it  will  often  be  found  that  the  enlargement  is  due  to  a  kind  of  solid  <b^ 
originally  dependent,  perhaps,  upon  a  fissure  or  ulcer  of  the  pait  In  ^ 
cases,  large  fibro-cellular  tumours  form  as  outgrowths  from  the  natazals^ 
tures  in  this  region ;  these  may  require  removal  by  excision. 

Labgb  Condylomata  or  VEBRUCiS  are  often  met  with  here  aa  there* 
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of  gonorrhocal  or  B^philitic  disease,  forming  at  last  irre^lar  pcndolouB 
inasBee  which  require  extirpation,  either  by  knife  or  Bcifisors.  I  have  had 
occasion  also  to  rcmoye  a  large  Na^vi^  by  ligature  fi*om  this  situation ;  and, 
in  fact,  any  growth  that  occurs  in  the  skin  or  cellular  tissue  may  be  met  with 
here. 

Cystic  Tumours  are  not  unfrequently  met  with  in  the  labia,  and  may 
sometimes  resemble  rather  closely  the  ordinaiy  forms  of  inguinal  hernia ;  with 
which,  however,  their  incompressibility,  in^ncibility,  and  the  absence  of 
impulse  on  coughing,  will  prevent  their  being  confounded*  These  cysts,  which 
require  removal  by  a  little  simple  dissection,  usually  contain  a  dark,  turbid,  or 
sanguineous  fluid,  and  sometimes  atheromatous  matter.  Tolerably  free  hsemor- 
rhage  may  follow  their  removal,  the  vascular  tissues  of  the  labia  being  cut 
into.  This  may,  however,  always  be  an'ested  by  Paquelin*s  or  some  other 
form  of  cautery,  or  by  firm  pressure  by  means  of  a  T-^i^^S^*  Occasionally 
they  project  from  the  inside  of  the  vagina,  and  then  require  removal  by 
dissection  or  ligature,  as  can  be  best  practised. 

I^tPBRFORATE  Yagina  is  Occasionally  met  with  in  young  children,  and 
occasions  a  good  deal  of  anxiety  to  the  parents.  This  condition,  however,  may 
always  be  very  readily  and  speedily  removed  by  tearing  open  the  canal,  as  it 
were,  by  dragging  open  its  walls  in  opposite  directions,  and  breaking  through 
the  adhesions,  which  are  little  more  than  epithelial,  with  the  thumb-nail,  a 
blunt  probe,  or  the  handle  of  a  scalpel,  and  then  introducing  a  small  pledget  of 
«p«ased  lint. 

Imperforate  Hymen  is  occasionally  met  with,  causing  great  inconvenience, 
and  even  danger,  by  the  retention  of  the  menstrual  secretion,  which  may 
accumulate  to  an  immense  extent,  and  become  converted  into  a  kind  of  choco- 
late-coloured gmmons  fluid.  This  malformation  does  not  usnally  attract 
attention  until  the  age  of  seventeen  or  eighteen.  When  the  menstrual  flux 
has,  however,  not  appeared,  notwithstanding  periodical  constitutional  disturb- 
ance, an  examination  is  instituted,  and  the  cause  of  the  obstruction  is  revealed. 
In  these  cases  the  hymen,  which  forms  a  dense  elastic  membrane,  is  pushed 
down  between  the  labia,  and  the  uterus  distended  by  accumulated  secretion 
may  generally  be  felt  as  an  elastic  fluctuating  tumour  above  the  pubes,  reaching 
sometimes  nearly  to  the  nmbilicus. 

The  Treatment  consists  in  puncturing  the  hymen  with  a  trochar,  enlarging 
the  caning  with  a  probe-pointed  bistoury,  and  thus  discharging  the  retained 
linid,  which  may  be  in  very  large  quantity.  This  operation,  unless  performed 
with  antiseptic  precautions,  is  by  no  means  free  from  risk.  Before  any  incision 
|je  made,  the  parts  should  be  thoroughly  cleansed  with  a  5  per  cent  solution 
of  carbolic  acid.  The  cavity  left  after  complete  evacuation  of  the  fluid  must 
lie  well  washed  out  with  carbolic  lotion  or  a  strong  solution  of  iodine,  after 
which  a  pad  of  iodoform  gauze,  or  other  efllcient  antiseptic  dressing  should 
be  appUed  and  retained  in  place  by  a  y-bandage.  Daily  syringing,  with 
renewal  of  the  dressing,  is  to  be  practised  at  first  until  all  danger  of  septic 
mischief  be  over,  the  urine  meanwhile  being  drawn  off  as  required  by  means 
€jf  the  catheter.  In  opening  the  membrane,  it  need  scarcely  be  said  that 
wound  of  the  urethra  should  be  carefully  gimrded  against ;  and,  with  care, 
that  canal  may  always  be  avoided.  I  have,  however,  seen  one  case  in  which 
it  had  been  slit  up  by  the  Surgeon  who  punctured  the  membrane. 

Occasionally  the  Burgeon's  advice  may  be  sought  by  married  women,  for  a 
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rigid  and  on]j  pariMlf/ perforate  hymen ;  when  incision  with  a  probe^poinUil 
bistoury  or  forcible  dilatation  may  be  reqaired*  Impr^nation^  howem^is 
possible,  even  though  the  hymen  be  not  mptnred ;  and  it  may  be  neowur 
during  parturition  actually  to  complete  the  division  of  that  membrane,  if 
thickened  and  unruptured,  though  in  most  cases  it  gives  way  undec  thf 
pressure  of  the  foetal  head. 

It  may  happen  that  surgical  aid  is  needed  to  supplement  conjugal  efforts  ii 
the  consummation  of  the  marriage  rite.  In  these  so-called  ''  delicate "  coo. 
anaesthesia  having  been  induced,  the  Surgeon  introduces  a  small  bivaln 
speculum  shut  (Fig.  983),  or  an  ordinary  '^  glove-stretcher,^*  and«  exptndlK: 
the  blades,  ruptures  the  hymen,  and  dilates  the  vagina  to  the  ncoesn 
extent  as  he  withdraws  the  instrument.  When  severe  spasmodic  pain,  of  iht 
character  known  as  vaginismus,  is  habituaUy  caused  by  coition,  its  origin  niiT 
occasionally  be  traced  to  a  hypersosthetic  condition  of  the  remains  of  the 
hymen.  In  such  cases,  excision  by  means  of  curved  scissors  of  a  comply 
ring  of  the  sensitive  tissue  seated  immediately  within  the  entrance  of  tW 
vagina,  usually  serves  to  cure  the  affection  ;  and  this  all  the  more  soidj  i 
followed  by  forcible  dilatation  of  the  part  and  the  introduction  of  a  fiimplK: 
of  iodoform  gauze,  which  should  be  allowed  to  remain  in  sUu  for  several  ^ 

Absence  of  the  Uterus  and  Ovabies,  with  imperforate  vagm :» 
occasionally  met  with  in  women,  otherwise  perfectly  well  formed :  the  exfeeim 
organs  of  generation,  labia,  and  nympbae  being  present,  and  the  bro^ 
developed.  In  such  cases,  it  is  remarkable  that  sexual  desire  usnallyexi^ 
The  true  condition  may,  however,  be  detected  by  an  examination  j¥r  rvdm- 
and  especially  by  the  introduction  of  a  catheter  into  the  bladder  whiM  ^ 
finger  is  in  the  rectum,  when  the  two  cavities  will  be  found  to  beinckK 
apposition  without  the  intervention  of  uterus  or  ovaries,  the  point  of  tiit 
instrument  being  felt,  thinly  ^covered,  through  the  gut.  In  two  of  the  ombs  of 
this  kind  in  which  I  have  been  consulted,  there  had  been  monthly  efitto^ 
No  surgical  interference  can  be  of  any  avail  in  such  cas^  ;  and  an  atteoipi^ 
restore  the  vagina  would  necessarily  lead  to  fatal  resnlts  by  opening  tbi 
peritoneal  cavity.  Occasionally,  if  the  woman  has  been  married,  the  fniitlQ^ 
attempt  at  coition  on  the  part  of  the  husband  has  caused  dilatatiiffl  an 
expansion  of  the  urethral  orifice  to  such  an  extent,  that  the  index  fiW 
may  be  introduced  into  the  cavity  of  the  bladder.  I  have  known  ihi* 
expanded  urethra  mistaken  for  the  vaginal  aperture,  coitus  effected  into  i^- 
and  the  existence  of  the  malformation  for  a  long  time  completely  overiookeii 
SmuUaneous  vesical  and  rectal  exploration  will  alwajrs  clear  up  the  tnn 
nature  of  the  case. 

Hypertrophy  of  the  Clitoris  is  occasionally  met  with ;  thii  ixp^ 
becoming  enlarged,  elongated,  and  pendulous,  and  in  some  cases  attaining  t£ 
enormous  size.  Hargravc  mentions  an  instance  where  it  was  fonnd  tft^' 
removal  to  constitute  a  tumour  weighing  live  pounds  and  a  half.  When  m 
cHtoris  is  enlarged,  it  may  give  rise  to  a  good  deal  of  irritation,  and  nxfom 
excision,  an  operation  that  is  often  followed  by  rather  troublesome  hwnorrf"^' 
requiring  the  use  of  the  actual  cautery  for  its  arrest.  The  chtoria  may  ^' 
occasionally  be  the  seat  of  epithelioma ;  which,  however,  is  more  comnwiMj 
met  with  affecting  the  labia  minora  and  the  orifice  of  the  vagina.  ^^ 
cither  situation  excision  by  means  of  Paquelin's  cautery  knife  is  the  ** 
effectual  mode  of  treatment. 


PROLAPSE    OF    TUB     V^Gj^y^j^     ^y,^^^^  ^^^ 

of  tiM  OUioite,  even  thoag^h   not  Anlaro^  - 

reoommended  and  extenmwlj  pndMed  aa   «  vt^^JT-  **'"'*  •'T'  *'*^' 

•1  J    i.      X         •       rvw    '  *u«»iis  or  cure  in  some  forms^ 

^depqr  and  of  eiotomanm.    ThiB  «  aa    openuion  as  unacientmc  m  tt  ^ 
be  to  remove  the  glans  perns  for  the  cure  of  similar  affections  in  the  mate  ^ 
one  that  the  expenenoe  of  the  profeaaion   lias  proved  to  be  as  iwel^U 
results  as  it  is  unscientific  in  its  principle.  "«aww  ux 

TuaiouRS  of  various  kinds  are  met  with  in  the  interior  of  the  r^^ 
springing  from  its  walls.    These  maybe  of  aC^ysftie  chaiBoter  •  but  ooc^ 
aUy  true  M«eims  Mypi  are  found  dependent  and  projecting  f^m^T 
of  this  canal.    These  may  most  readily  be  removed  by  transfixing  thei^ 
by  a  doable  whipcord  ligature,  and  then  strangUng  them.    In  performi«ie-  *iT*^ 
operation,  however,  when  the  tumour  growB  from  the  posterior  waiJ,  aunaVJr^^*® 


be  taken  to  ascertain,  by  proper  digital  examination,  that  a  portion    o*-^^** 
rectum  has  not  been  dragged  down  into  its  baae.  ^^e 

VioiHAL  H^SMORBHOins  are  ocoaaionally,  though  rarely,  met  with, 
occur  chiefly  towards  the  anterior  part  of  the  vagina,  or  about  the  loire 
of  the  urethra,  as  rounded,  smooth,  pnrple  mnmm  of  enlarged  and  con 
veins.    In  one  case  I  have  seen  a  mass  of  this  kind  in  an  old  lady  give 
permanent  incontinence  of  urine  or  dysuria,  by  keeping  the  urethral 
patent.    Destruction  by  Paquelia*B  or  the  galvanic  cautery  is  the  best     __ 
of  treatment,  care  being  taken  not  to  touch  the  healthy  mucous  mem  !:> 
which  must  be  protected  by  a  bone  apeculum. 

PROLAPHua  of  the  anterior  or  the  posterior  wall  of  the  vagina  may 
giving  rise,  in  the  flrst  instance,  to  protrusion  of  the  bladder,  or 
in  the  other,  to  a  B^etocrta.      In  either  case,  but  especially  in  the  fi 
occasions  very  serious  and  troublesome  consequences,  amongst  which  cl^^ 
irritation  of  the  mucous  membrane  of  the  bladder,  with  perhaps  phogy^a--^,^  ^'^ 
deposits  in  the  urine,  are  the  most  marked.    These  protrusions  may  be  ^ 

jiorted  by  the  use  of  properly  constructed  belts  or  pessaries  combined  wit;I 
use  of  astringent  injections. 

In  some  cases  the  Burgeon  may  feel  disposed  to  undertake  plastic  oper&t£^:>s  ^i, 
in  order  to  narrow  the  vaginal  orifice  by  freely  paring  opposite  portioia^       ^^1^ 
its  wall,  brining  together  the  freshened  surfaces  by  means  of  the    ail.^ 
suture,  and  thus  procuring  narrowing  of  the  canal  and  permanent  suppor-^ 
the  pr(»tmded  part.     The  success  of  such  operative  proceedings  will  ^^r&m^^ 
depend  on  attention  to  details.    The  mucous  membrane  at  the  orifice  of"    ^  f^^ 
vagina  should  be  dissected  off  from  about  half  an  inch  below  the  meatus  on.  c>  a  i^* 
side,  to  a  correaponding  part  on  the  other,  in  a  strip  about  an  inch  and  a  tL^if 
wide* ;  the  diaaection  being  carried  well  up  posteriorly  in  the  fourchette.     rv^f^^ 
or  three  deep,  and  as  many  superficial,  sutures  should  be  fiassed ;  the  doop 
l)eing  left  in  for  about  five,  the  superficial  for  seven  days.    Great  attentio/i 
shoald  be  iMid  to  cleanliness,  the  patient  lying  on  her  side  with  a  catheter    /jj 
the  bladder  communicating  with  an  India-rubber  tube  to  carry  off  the  urJQe  • 
and  the  bowcla  should  be  confined  by  opium. 

Variouh  I>isoharobs  connected  with  the  female  organs  of  generation  fall 
under  the  observations  of  the  8uigeon ;  these  may  occur  from  the  externa] 
organs,  from  the  mucous  membrane  covering  the  cervix  uteri,  or  from  the 
interior  of  the  cavity  of  that  organ.  These  discharges,  when  proceeding  from 
the  muoouH  niembrwie  covering  the  external  organ,  or  lining  the  angina,  ai^ 
frequently,   though  not  necessarily,  of  a  gonorrhoeal  character ;  and  then 
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require  to  be  treated  in  the  way  that  has  been  mentioned  at  p.  1084,  YoL  11. 
When  they  are  of  a  simple  natore,  proceeding  from  mere  exoessive  secstelaonof 
these  parts,  astringent  injections,  and  attention  to  the  general  health,  will 
usnally  succeed  in  efiPecting  a  cure. 

Vaginal  Dirchakges  of  a  purulent  character  not  unfrequently  ocx^ur  h 
young  female  children,  as  the  result  of  constitutional  debility  or  stinmoss 
derangement.  Occasionally  such  discharges  lead  to  the  suspicion  of  t^  chU 
having  been  improperly  tampered  \vibh  ;  and,  although  they  may  of  ooone  be 
occasioned  by  some  violence  inflicted  on  the  genitals,  or  even  from  gononhcc^ 
infection,  it  must  be  borne  in  mind  that,  in  the  great  majority  of  iiifltaizioe& 
they  certainly  arise  from  constitutional  conditions  solely,  and  are  in  no  nr  re- 
ferable to  external  causes.  The  TreatmeTU  consists  in  attention  to  cleanfawas 
the  use  of  warm  lead-lotions,  and  improvement  of  the  general  health. 

Discharges  dependent  upon  unhealthy  conditions  of  the  cervix  and  liffloer 
membrane  of  the  uterus  usually  require  special  treatment,  for  the  detaik  of 
which  the  reader  may  best  refer  to  works  devoted  to  the  Diseases  of  Womei ; 
where  a  consideration  of  the  nature  and  management  of  uterine  dispUuxiDeiiu 
also  will  be  found. 

TUMOUBS    OF    THB    UTXRU8. 

The  so-called  Fibroid,  or,  more  correctly,  Eibro-myomatoas  growths,  a»- 
stitute  by  far  the  most  common  form  of  uterine  tumour.  These  oocur  either 
singly,  or  as  multiple  formations  affecting  chiefly  the  fundus  and  body  of  the 
uterus.  As  a  rule  they  develope  slowly,  and  in  the  majority  of  instances  gir« 
rise  to  no  symptoms  calling  for  surgical  treatment ;  but  occasionally  acdit 
interference  is  necessitated  in  consequence  of  danger  to  life  arising  fiom  o%^ 
or  more  of  the  following  conditions,  viz.,  persistent  and  uncontroUaUe  Qteriae 
haemorrhage  ;  rapid  increase  in  the  size  of  the  tumour  (sometimes  due  to 
cystic  degeneration)  ;  or  constant  and  severe  pain  caused  by  pressure. 

The  ordinary  classification  adopted  of  subperitoneal,  intramural,  and  sub- 
mucous growths,  may  conveniently  be  followed  in  considering  the  surgical 
treatment  of  these  tumours. 

(1.)  The  subperitoneal  variety,  when  unaccompanied  by  much  coexistent  ei- 
largement  of  the  uterine  body,  is  not  uncommonly  met  with  as  a  more  or  lea& 
distinctly  pedunculated  growth  springing  from  the  fundus.    If  of  modenie 
size,  this  may  readily  be  removed  on  abdominal  section  by  securing  the  pedide 
with  a  transfixing  ligature  of  stout  silk  previous  to  division,  and  then  sntonDg 
the  cut  edges  of  its  peritoneal  investment  across  the  surface  of  the  stan^  In 
cases,  however,  in  which  a  tumour,  often  of  very  large  size,  is  composed  ol  a 
multiple  mass  of  subperitoneal  outgrowths,  invohdng  closely  the  ut^ine  body, 
the  operation  of  hysterectomy  is  to  be  had  recourse  to.    This  prooedure,  in- 
volving the  ablation  of  the  entire  mass  of  the  tumour,  including  the  body  of  the 
uterus  together  with  the  ovaries  and  tubes,  has  recently  come  to  be  regarded 
as  the  most  satis&ctory  mode  of  dealing  with  such  cases.    The  operation  is 
peiformed  as  follows : — The  tumour,  having  been  turned  out  of  the  abdonunal 
cavity,  is  held  up  by  an  assistant,  while  the  Surgeon  encircles  the  uterus 
usually  at  about  the  level  of  the  junction  of  the  body  and  cervix,  with  a  acrft  iren 
wire  connected  with  a  small  ecraseur  known  as  Koeberle's  smre-nentd.     Wba- 
ever  possible,  the  ovaries  and  tubes  should  be  included  in  the  loop ;  while  oare  k 
required  that  no  portion  of  intestine  be  nipped  by  it,  and  that  the  bbdder 
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Ijc  kept  out  of  harm's  way  in  front.  The  wire,  having  been  properly  secored, 
is  tightened  by  nveans  of  the  spiral  screw  of  the  serre-ruBud  safficiently 
to  prevent  all  risk  of  haemorrhage ;  and  a  stout  steel  pin  is  then  passed 
through  the  pedicle  immediately  above  the  constricting  loop,  before  cutting 
away  the  tumour«  After  this  has  been  done,  the  abdominal  incision  is  carefully 
closed  around  the  stump^  which  is  maintained  in  position  externally  by  the 
transfixing  pin.  Finally  the  wire  is  again  tightened  by  a  turn  or  two  of  the 
screw ;  the  stump  is  then  thoroughly  tanned  by  means  of  the  solid  per- 
chloride  of  iron,  and  a  dry  dreming  is  applied.  If  all  go  well,  the  wire  usually 
comes  auray  about  the  16th  to  the  20th  day,  leaving  a  cavity  which  heals  by 
^t^nulation. 

(2.)  The  iatnuniixml  variety  of  fibro-myoma  occurs  in  one  of  two  forms* 
Thejirat  of  these  may  be  described  as  a  more  or  less  uniform  hypertrophy  of 
the  uterine  tissue,  constituting  the  tumour  commonly  known  as  a  soft  fibroid* 
This  enlargement  is  usually  accompanied  by  proftise  uterine  haemorrhage, 
which  may  occasionally  necessitate  active  surgical  interference*  In  such  cases 
cither  one  of  two  operations  may  be  performed  for  the  relief  of  the  patient, 
viz.,  removal  of  the  uterine  appendages  (ovaries  and  tubes)  with  a  view  to 
arresting  haemorrhage  and  promoting  atrophy  of  the  growth  by  premature  in- 
duction of  the  menopause ;  or  else  the  above-described  operation  of  hysterec- 
tomy, which  is  on  the  whole  the  most  satisfactory  mode  of  dealing  with  these 
tumours.  The  second  form  of  intramural  fibro-myoma  consists  of  localized 
hypertrophic  growths  which  as  a  rule  are  distinctly  encapsuled.  When 
multiple,  these  may  occasionally  give  rise  to  a  considerable  tumour,  requiring 
the  same  treatment  as  the  above. 

(3.)  The  sabmvMms  variety  of  fibro-myoma,  when  occurring  as  a  more 
or  less  sessile  growth,  projecting  into  and  dilating  the  uterine  cavity,  may 
occasionally  demand  suigical  interference  in  consequence  of  alarming  and  per- 
sistent haemorrhage.  If  the  cervix  be  expanded  over  the  protruding  mass,  a 
free  incision,  made  through  the  capsule  of  the  presenting  portion,  will  enable 
the  operator  to  shell  out  the  tumour  by  a  gradual  process  of  enucleation,  while 
firm  supra-pubic  pressure  is  maintained  by  the  hand  of  an  assistant,  in  order 
to  facOitate  the  extraction.  This  operation,  often  a  very  severe  and  difficult 
one  if  the  growth  be  of  any  size,  should  be  undertaken  only  for  the  relief  of 
most  urgent  symptoms,  since  all  submucous  growths  have  a  natural  tendency 
to  become  polypoid  in  character,  and  thereby  more  easily  removable. 

The  ordinary  fibroid  polypus  is  usually  met  with  as  an  oval  or  pyriform 
inass,  attached  to  the  posterior  aspect  or  fundus  of  the  uterine  cavity  by  means 
of  a  more  or  less  distinct  pedicle.  Such  growths  not  uncommonly  give  rise 
to  repeated  and  dangerous  haemorrhage,  often  altogether  disproportionate 
to  their  size.  The  most  efiicient  mode  of  treatment  consists  in  removal  by 
means  of  a  wire  ^raseur,  of  which  the  loop  is  passed  round  the  pedicle  and 
gradually  tightened  until  division  be  effected.  Unless  the  growth  be  protrud- 
ing through  the  cervix,  preliminary  dilatation  of  this  structure  will  be 
required  in  order  to  permit  of  the  necessary  manipulations. 

Two  other  varieties  of  uterine  polypi  are  met  with,  viz.,  the  glandular  and 
the  cellular  polyp.  These  usually  grow  from  the  cervix  or  its  immediate 
neighbourhood,  and  their  removal  by  means  of  the  wire-^raseur,  or  by  simple 
torsion,  if  of  small  size,  commonly  presents  no  difficulty. 

It  is  an  important  rule,  after  all  operations  involving  the  uterine  cavity,  to 
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freely  apply  pure  tincture  of  iodine  to  the  interic^  of  the  womby  in  oids  i< 
avoid  the  risks  of  septic  mischief  otherwise  liable  to  ensue. 

MaUgnaiit  diwMkwm  of  the  utems  may  occur  in  any  one  of  the  tb 
following  forms,  viz.:  as  glandular  carcinoma  (usually  of  the  medofluy  tj^t 
as  epithelioma ;  or  very  rarely  as  sarcoma. 

(1.)  Olaadnlar  oacoiiioiiift,  which  is  much  the  most  oominon  fom  *'■ 
malignant  disease  here  met  with,  commences  as  a  hard  somewhit  nodsk^ 
hypertrophy  of  the  cervix,  with  a  tendency  speedily  to  affiaci  the  net- 
bouring  tiniies  of  the  broad  ligaments,  thereby  leading  to  earij  impenDs: 
of  the  natural  mobility  of  the  uterus.  As  the  disease  progresMB,  in&nn*: 
rapidly  extends,  until  the  pelvic  organs  are  found  completely  fiM  ^' 
surrounded  by  the  new  growth.  Destructive  changes  next  take  ^^^ 
tissues  implicated,  usually  accompanied  by  fetid  discharge,  and  bjoooKB*^ 
attacks  of  haemorrhage.  The  amount  of  pain  complained  of  yaries  is  &aa: 
cases,  but  it  is  often  of  a  most  severe  character.  General  coiistm«»^ 
cachexy  ensues,  and  the  patient  dies  exhausted. 

TrmimmU  in  advanced  cases  must  necessarily  be  purely  palliative,  tbe(^- 
indications  being  to  control  hsemorrhage,  relieve  pain,  and  sustain  the  pitios'^ 
strength  by  suitable  nourishment.  In  the  earUer  stages  of  the  aAotioD^  be^ 
there  is  any  apparent  implication  of  neighbouring  parts,  attempts  an  oc& 
sionally  made  to  arrest  the  disease  either  by  excision  and  the  use  of  diecaa^- 
or  else  by  resorting  to  the  solvent  properties  of  a  strong  bromine  solotK^- 
injected  into  the  diseased  tissues.  Such  treatment,  although,  perbpfi.  jo^' 
able,  can  be  ol  little  use  in  retarding  the  progress  of  the  malady. 

Complete  extirpation  of  the  uterus,  practised  per  vaginam  or  bj  aixtoci 
section,  is  a  procedure  which,  unless  resorted  to  in  the  very  earUeit^'' 
the  disease,  when  the  uncertainty  of  diagnosis  must  render  its  adopttoo  ^} 
justifiable,  cannot  possibly  hold  out  hopes  of  prolonging  life.  The  idbk^^' 
results  of  the  operation  have  so  &r  proved  most  disastrous  in  tiui  country ; 
while  in  the  very  few  exceptional  cases  where  the  patient  has  flinived,!^ 
currenoe  of  the  disease  has  invariably  taken  place  within  the  cooneoft"^^ 
months. 

(2.)  KpithaliOBW  of  the  uterus,  commonly  known  as  aaHSifffV^' 
or^soenoe,  commences  as  a  papillomatous  growth,  affecting  the  mocoos  ^^ 
of  the  cervix,  which  rapidly  spreads  to  a  soft  fungating  mass,  with  a  teodecc} 
to  implicate  neighbouring  parts. 

While  still  confined  to  the  tissues  of  the  cervix,  the  disease  may  bea*"* 
cated  by  removal  with  the  ecraseur  or  by  free  excision  ;  but  if  once  the  bw*^ 
ligaments  have  been  invaded,  rapid  infiltration  takes  place,  and  theaileetK^ 
inevitably  proves  fiital. 

(3.)  Barooana  of  the  uterus  is  of  very  rare  occurrence,  being  met  ^ 
either  as  a  localised  submucous  growth,  or  still  more  rarely  as  a  mo» 
infiltration  of  the  uterine  wall.  The  prognosis  is  always  nnfavooiabk,  ^'^^ 
less  speedily  so  than  in  the  case  of  the  cancer.  When  confined  to  the  bs^^ 
the  removal  of  the. projecting  growthsmay  occasionally  be  effected  ^^^f' 
tion  of  the  cervical  canal,  by  means  of  the  curette  or  sharp  spoon,  foUov^  ^ 
the  application  of  strong  nitric  acid.  The  only  other  treatment  Gkrif  topv^ 
effectual  is  extirpation  of  the  entire  uterus,  as  referred  to  above. 


VARIETIES    AND    DIAUXOSIS      Ol-^     i,VMUA}f    TUMOITJ^ 


TUMOURS    OF     *r]ass      OVARY. 

For  clinical  purpoees,  may  be  broadly  classed  in  two  main  groix;ti^  cystic 
and  8oli<L  The  first  of  these,  iucludiiig  those  in  which  cy8t^evelo:K>menfc  J» 
the  most  marked  feature  of  the  growth,  can  be  snbdivided  as  follows  s  n..  Uni- 
locular cysts ;  2.  Multilocular  cysts  ;  a.  Dermoid  cysts ;  4.  Collc>i^L  cysts ; 
o.  Gysto-sarcomata.  The  second  group,  oonsistin^  of  the  moi-e  oir  Xcsss  solid 
formations,  would  include  :  1.  Sarcoma  ;    2.  Fibroma  ;  3.  Caicii^OKKmiCi. 

Of  these  growths,  those  included  in  the  first  group  constitute  . «  1*^8® 
majority  of  the  ovarian  tumours  met  with  ;  the  multilocular  variety^  lL>eing  on 
the  whde  the  most  common,  while  dermoid  cjsts  and  cysts  with  c^<=»XX«=>id  con- 
tents are  comparatively  rare.  The  solid  tumours,  referred  to  ia  fc  J=a>«5  second 
group,  occur  very  much  less  frecjaently  than  any  of  the  above. 

Tumours  of  the  ovary  may  develop   at  almost  any  age,  being 
met  with  in  quite  young  children,   and  not  very  uncommonly  in 

liave  long  passed  the  menopause  ;    but  the  largest  proportion  of 

between  the  ages  of  twenty  and  fifty.      One  or  both  ovaries  may  be   xs^^t^eoted. 

If  nninterfered  with,  the  disease  invariably  proves  fatal  after  ^  ^J^iorter  or 
longer  interval,  usually  within  two  or  tlurae  years  from  the  first  devoloi>«ttent  of 
an  abdominal  tumour,  death  occurring  fii>m  gradual  exhauation  du^  to  inter- 
ference with  the  functiona  of  neighbouring  viscera.  But,  ia  t^iie  great 
majority  of  instances,  an  earlier  fatal  termination  is  liable  to  result  frx>m  some 
intercurrent  complication  or  aocident — such  as  rotation  of  the  pediole,  iz&flam- 
matkm  of  the  cyst,  rupture  of  its  wall,  &c.,  conditions  which,  nnleaa  proAintly 
dealt  with  by  operation,  must  inevitably  hasten  the  patient's  death. 

DuoNOBis. — ^The  ^fferential  dia^osis  of  ovarian  tumours,  from  the 
numerous  abdominal  enlargements  which  may  simulate  them  is  too  extendi  v^e  a 
subject  to  be  treated  of  here.  The  following  may,  however,  be  ©numerato<i  as 
conditions  possibly  requiring  elimination  bef(»e  a  definite  diagnosis  of  ov».rMfcn 
disease  can  be  arrived  at.  1.  Obesity,  oedema  of  the  abdominal  wall,  fcoiiic 
<Iiasm  of  the  recti  muscles  with  hysterical  tympanitis  (phantom  tornoixir^ 
:2.  HtercoraoeooB  accumulation,  distended  urinary  bladder,  retained  ix^^^^il 
strual  fluid,  distended  gall  bladder.  •^-  I'umour  of  liver,  spleen,  or  k 
sarcoma  of  the  abdominal  glands.     4.  Peritoneal  Iiasmatocele,  abdomi^ 

pelvic  abscess.      5.  Normal  pregnancy,  hydramnios,  extra-uterine  pregn , 

uterine  fibro-myoma,  uterine  fibro-cyat,    hydro-  or  pyo-salpjmx.    6.  Hy^i^-^j 
nephrosis,  hydatid  cysU,  subperitoneal    cysts,  parovarian  cysts.    7.  Siix^r^^ 
ascites,  encysted   dropsy  of  peritoncmm,  peritoneal  cancer  with  ascitic  fl 
The  conditions  enomerated  in  the  last  three  of  these  groups  are  perhaps 
most  likely  to  mislead  in  forming  au  opinion. 

In  all  cases  of  abdominal  tumour,  the  patient  slHiuld  be  examined  Qndi^»«. 
and  lying  upon  her  back  with  the  shoulders  somewhat  raised  and  the|  kn 
diuwn  up.     After  carefully  noting  the  salient  points  in  the  history  of  the 
such  as  the  duration  and  rate  of  growth  of  the  enkrgement,  its  apparent  cf^^ 
of  origin,  the  past  and  present  condition  of  the  menstrual  function,  &c.,  ti 
Surgeon  should  proceed  to  determine  the  nature  of  the  tumour  by  the  syst;^ 
matic  employment  of  the  following  means  :— 1 .  Inspection  :  Condition  of  t»:^ 
abdominal  wall ;  amount  of  distension ;  sliape  and  contour  of  the  sweJlija 
whether  symmetrical  or  not,  prominent  anteriorly,  or  bulging  laterally;  e 
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of  downward  movement  visible  on  deep  inspiration.  2.  Percussion:  Poatioji 
and  extent  of  resonance,  whether  strictly  limited  or  diffused,  altered  or  notbj 
change  of  position  on  the  part  of  the  patient ;  presence  and  nature  of  fluctoa- 
tion,  whether  limited  (encysted),  or  general  (free  fluid).  3.  Palpalm:  fw 
outline,  and  consistence  of  the  tumour ;  its  relative  mobilily ;  solid  or  wiih 
fluid  contents  ;  presence  of  nodular  outgrowths.  4.  Auscultation:  Pwaenee 
of  tiie  foetal  heart  in  case  of  8U^)ected  pregnancy;  uterine  soufBe.  5.  Bj 
Vaginal  or  Rsctal  examination  may  be  determined  whether  the  tumour  haiet 
pelvic  connection  or  not  ;  and  if  so,  whether  it  be  uterine,  tubal  <? 
ovarian. 

Tapping  or  aspiration  of  a  fluctuant  abdominal  tumour  of  doubtful  origin 
is  occasionally  resorted  to  with  a  ^new  to  ascertain  its  nature  by  exmiwsm 
of  the  fluid  withdrawn  ;  and  of  late  years  an  exploratory  incision  \m  bem 
recommended  in  obscure  cases  as  a  more  definite  means  of  clearing  op  t^ 
diagnosis.  This  last  procedure,  although  comparatively  safe  if  pertod 
with  all  due  precautions,  should  by  no  means  be  rashly  undertaken ;  bol  i^ 
practised,  the  operator  must  be  prepared  to  at  once  proceed  to  the  icoMnili^ 
the  tumour,  should  such  a  step  be  found  advisable. 

TreatBMnt  of  Ovarian  Tumour. — 1.  By  Medkal  Means.  These  cuffl^ 
possibly  exercise  any  curative  influence,  or  in  any  way  materially  retard  the 
progress  of  the  disease.  Specific  treatment  by  mercury  or  iodine  only  haria^ 
the  progress  of  the  malady,  by  breaking  down  the  constitutional  powers  ci  i^ 
patient ;  and  attempts  at  promoting  the  absorption  of  the  fluid  by  porgi* 
tives,  diuretics,  &c.,  are  invariably  unsuccessful.  The  utmost  that  can  be 
done  by  medical  treatment  in  ovarian  disease  is  to  attend  to  die  ff^^ 
health,  and  to  support  the  patient's  strength  by  tonics,  pending  tii&  lemoTil  of 
the  tumour. 

2.  Tapping  in  ovarian  dropsy  was  formerly  recommended  as  a  palliative 
mode  of  treatment,  occasionally  resulting  in  a  cure.  That  this  maypoAi^^T 
follow  in  the  case  of  a  unilocular  serous  cyst  of  the  broad  ligaiDffit,no 
doubt  can  be  entertained  ;  but  experience  has  shown  that  after  withdrawal  w 
the  fluid  from  a  true  ovarian  cyst,  re-accimmlation  invariably  takcB  pla^ 
necessitating  more  and  more  frequent  repetition  of  the  tapping,  if  tbe  trot- 
ment  be  persisted  in,  until  the  patient  finally  dies  exhausted.  The  qieration* 
therefore,  not  only  holds  out  no  prospect  of  cure ;  but,  as  a  matter  oibd,^ 
adoption  is  usually  the  precursor  of  a  more  rapidly  fatal  terminatioii  to  tbe 
case  than  would  otherwise  occur.  For,  in  addition  to  the  more  imntf^ 
risks  attendant  upon  the  procedure,  such  as  wound  of  a  vessel  in  the  abdoau- 
nal  wall,  in  the  subjacent  omentum,  or  in  the  cyst-wall  itself ;  punctoitw 
adherent  intestine  or  minary  bladder  ;  escape  of  irritating  ovarian  fluid  into 
the  peritoneal  cavity,  &c.  ;  tapping  entails  also  certain  remote  dangers  wbioi 
render  its  adoption  of  very  questionable  advantage  to  the  patient,  even  when 
undertaken  as  a  means  of  temporary  relief.  Foremost  among  these  jd»J  ^' 
mentioned  adhesive  peritonitis,  inflammation  of  the  cyst-wall,  suppantioD(4 
its  contents — conditions  which,  if  not  rapidly  fetal,  must  very  seriouslr  com- 
plicate any  future  attempt  to  extirpate  the  tumour.  Even  though  now  <J 
these  untoward  events  should  result,  yet  the  operation,  unless  perforawd  witk 
the  strictest  antisq)tic  precautions,  is  always  liable  to  induce  septic  oontaiBi' 
nation  of  the  cyst-fluids,  a  state  of  things  which,  although  not  nececanlr 
leading  to  any  obvious  trouble  at  the  time,  will  surelv  tend  to  diminiab  tbe 


TREATMENT    OF   OVARIAN    TUMOURS^DRAINAGE.    1x97 

patient's  chance  of  recovery  from  a  subsequent  ovariotomy  by  exjXMing  her 
to  the  risk  of  septicamia.    Finall j,  the  puncture  in  the  cyst^wall  may  from 
some  cause  or  other  remain  unsealed,  thus  allowing  free  escape  of  ovariaix 
flaid  into  the  peritoneal  cavity  with  all  its  attendant  dangers,  among  which, 
not  the  least  is  that  of  malignant  infection  of  the  peritoneum  from  a  protrud- 
ing papfllomatons  growth. 

The  above  enumeration  of  the  dangers  incurred  through  tapping  ovarian 
eyata  is  in  accordance  with  the  experience  of  those  Surgeous  who  have  harl 
the  fullest  opportunities  of  judging  of  the  results  of  this  operation  ;  and  it 
is  not  too  much  to  say  that  the  procedure  is  one  to  which  recourse,  should 
but    very   rarely  he  had,  only  when  rendered   justifiable  by  exceptional 

circumstances. 

As  a  means  of  relieving  urgent  dyspnoea,  tappmg  i8  clearly  applicable  only 
to  unilocular  cysts,  or  to  those  multilocular  tumours  in  which  one  cyst-cavity 
ianrely  predominates  in  siae  over  its  neighbours.  When  imperatively  called 
for  with  this  view,  the  operation  should  invariably  be  performed  with  the 
-Btrictest  antiseptic  precautions,  including  the  use  of  the  carbolized  spray,  in 
<irder  to  obviate  the  risks  of  septic  infection  of  the  cyst-contents.  The  punc- 
ture may  be  made  through  the  linea  alba,  as  in  the  case  of  oidinary  ascites  ; 
bat  not  unfreqnently  the  tumour  presents  more  distinctly  at  some  other  part 
of  the  abdominal  wall,  and  the  point  selected  may  be  varied  accordingly,  care 
being  taken  always  to  choose  a  spot  free  from  intestinal  resonance,  and  suffi- 
ciently  remote  from  the  pubes  to  avoid  any  possibility  of  puncturing  the 
•bladder  which  may  be  drawn  up  in  front  of  the  tumour. 


Tiiff^ff*^** 


ralBMpe  is  a  method  of  treatment  oocaaionally  applicable 

with  advantage  in  exceptional  cases  of  universally  adherent  suppurating  cysts, 

^ben  attempted  extirpation  of  the  tumour  would  entail  extreme  risk  to  life, 

owing  to  <>he  probability  of  rupture  of  the  cyst-wall  during  its  removal— an 

.^ocident  most  likely  to  prove  fatal,  as  involving  the  escape  of  irritating  septic 

matter  into  the  peritoneal  cavity.    The  operation  in  such  instances  invoh-es  a 

short  incision  in  the  usual  situation,  of  sufficient  extent  to  enable  the  Surgeon  to 

indge  of  the  closeness  of  the  parietal  adhesions,  and  by  puncture  of  the  cyst  to 

determine  the  putrid  nature  of  its  contents.    After  thorough  evacuation  and 

0ponging*o^^  of  the  cyst-cavity  with  a  strong  solution  of  iodine,  a  glass 

drainage-tube  should  be  inserted,  and  the  incision  closed  by  means  of  sutures 

connecting  the  cyst  with  the  margins  of  the  opening  in  the  abdominal  wall. 

(The  subsequent  msnagement  of  the  case  involves  frequent  withdrawal  of  fluid 

f^m  the  tube  by  means  of  a  suitable  syringe,  and  the  use  of  some  efficient 

^jggptic  to  prevent  pntrefbction  of  the  discharges.  Under  this  treatment, 
the  cyst-cavity  rapidly  contracts,  and  finally  closes  entirely. 

^p^^mt  mmtaiM  of  dealing  with  unilocular  ovarian  cysts  have  from  time  to 
time  been  suggested,  all  aiming  at  the  same  principle,  viz.,  that  of  inducing 
^^raduiil  contraction  of  the  cyst  and  cohesion  of  its  walls.  But  of  the  pro- 
^^IduTtf  advocated,  that  above  described  is  the  only  one  to  be  at  all  recom- 
giended,  and  that  only  in  the  exceptional  instances  alluded  to.  No  operation, 
♦lowever,  abort  of  complete  extirpation,  can  be  looked  upon  as  surely  eurativcy 
ince,  even  after  incision  and  drainage,  followed  apparently  by  complete  con- 
traction, it  not  uncommonly  happens  that  secondary  cysts  develope  in  the 

^  or  base  of  the  original  tumour,  and  eventaally  a  multilocular  growth 

'^air  be  substituted  for  what  was  apparently  in  the  first  instance  a  unilocular 
maj  *'*' 
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cyst.    These  measuies  have  conflequenblj,  wherever  possible,  given  wbt  to  the 
safer  and  far  more  certain  procedoie  of  ovariotomy. 

Ovaziotomylis  probably  the  greatest  triumph  of  modem  Sorgerrinm 
operative  department.  In  its  original  conception,  as  in  its  cdtimate  perfectioo. 
it  reflects  the  greatest  lustre  on  the  British  School  of  Snrgety. 

Its  history  is  curious.    Its  progress  was  slow,  and  was  marked  bj  tin^ 
oscillations  in  the  judgment  and  the  favour  of  the  Profession  which  ft«}iieDtK 
precede  the  final  establishment  of  a  great  advance  in  practice.    The  opontion 
was  originally  proposed,  and  its  practicability  discussed  in  1762,  by  Willitfs 
Hunter.    It  was  strongly  advocated  and  its  practicability  taught  br  Job 
Bell,  at  a  later  period.    It  is  said  to  have  been  performed  in  France,  br 
L'Aumonier,  in  1782,  in  a  case  of  "scirrhous  disease  with  absoess ^* of  tbe 
ovary,  the  patient  recovering.    A  pupil  of  John  Bell — McDowell  of  Kentudr, 
who  is  the  father  of  ovariotomy — first  performed  the  operation  in  Ameha 
in  1809  ;  and  in  all  operated  thirteen  times.    In  1828,  Lisars  opented  i« 
the  first  time  in  this  country.     But  the  operation,  tiiongh  aevenl  ivm 
repeated,  fell  into  discredit,  in  a  great  measure  owing  to  the  imperfection  c>f 
the  diagnosis  of  the  cases  in  which  it  was  done,  and  was  not  reviyed  ootil 
1836,  when  Jeaffreson  of  Framlingham  practised  it  sucoeasftilly  tfaroogfaa 
small  incision  an  inch  and  a  half  long  only.    From  this  o|w«tion  we  moK 
date  the  revival  of  ovariotomy  in  Great  Britain.    This  opembkm  was  foUored 
by  others  performed  by  King  of  Saxmundham,  Crisp  of  HarlostDn,  and  Tes 
of  Tonbridge.     The  example  of  these  pronncial  Surgeons  was  Mowed  br 
their  brethren  in  London,  and  the  operation  was  practised  1^  many,e8pecMlij 
by  Walne,  F.  Bird,  and  Baker  Brown,  but  with  very  diRoaraging  lesalto ;  fir 
of  162  cases  collected  by  Robert  Lee,  in  60  the  disease  eo«ld  not  be  removei 
and  of  these  19  died ;  whilst  of  the  remaining  102,  4^  terminated  toUj. 
Not  only  did  these  unfavourable  results  discourage  the  Profession,  bat  ^ 
growing  belief  sprang  up  that  this  mortality,  great  as  it  was,  did  notbf  u} 
means  represent  the  whole  extent  of  the  fatal  cases,  and  notwithstanding  tbst 
C.  Clay  of  Manchester  continued  to  operate,  ovariotomy  was  in  great  danger 
of  falling  into  such  disrepute  as  to  be  excluded  from  ordiauy  aorgical  prMtioe- 
In  1857  appears  for  the  first  time  in  connection  with  ovariotomy  the  name  ot 
a  Surgeon,  who  was  not  only  destined  to  revive  ovariotomy,  but  to  re-^staUiiA 
it  firmly  and  definitively  amongst  the  great  operations  in  8urg<»y ;  i^  in 
December  of  that  year  Sir  Spencer  Wells  performed  his  fiiwi  opciatioa  (A  ^ 
kind.    This  case,  the  first  of  a  series  of  1,000  cases  that  he  had  pcrfonDed 
up  to  the  year  1881,  led  to  a  revival  of  the  operation.    In  Sir  Spene^*  Wdb'^ 
hands,  ovariotomy  assumed  a  new  shape  ;  its  performanoe  was  gnided  bj 
definite  rules,  the  operative  details  were  carefully  worked  oat  and  ^atomatiaed. 
and  the  after-treatment  much  improved.     The  results  obtaiaed  ahowed  a 
gradually  increasing  success :  thus,  of  the  first  series  of  100  oasea  foUiahei 
34  cases  died  and  66  recovered ;  of  the  second  series,  28  died  and  72  reco- 
vered ;  of  the  third  100  cases,  23  died  and  77  recovered  ;  while  of  the  bfit 
100,  completing  his  1,000  cases,  only  11  died  and  89  recovered ;  this  ^eflr^ 
senting  in  1880  a  mortality  less  than  a  third  of  that  recorded  in  18(K).  Tbeae 
results,  admirable  as  they  are,  have  been  still  further  improved  upon  dnrn^ 
late  years  by  other  well-known  workers  in  this  field  of  Surgery  ;  and  the  pro- 
cedure, formerly  so  fatal  as  to  be  pronounced  unjustifiable,  is  now  the  most 
successful  of  all  great  surgical  operations. 


OVAlUOTOAfjr^  ,,^^ 

In  oomparing  the  deci'eased  mortality  after  OTariotomy  at  the  present  day, 
with  that  which  obtained  even  so  recently  as  ten  years  ago,  there  are  four 
important  factors  connected  with  the  operation  as  now  practised  which  must 
lie  taken  into  account :  (1)  the  dimiuution  in  the  number  of  cases  which 
have  been  tapped  previons  to  operation  ;  (2)  the  system  of  drainage  of  the 
[)eritoneal  cavity  ;  (d)  the  general  adoption  of  the  intraperitoneal  treatment 
oi  the  pedicle ;  (4)  the  systematic  employment  of  antiseptics  in  abdominal 
surgery. 

With  r^fard  to  the  jSrst  of  these,  tliere  ciui  lie  no  doubt  that  the  practice  of 
tupping  ovarian  cysts,  formerly  so  commonly  in  vogue,  had  much  to  answer 
for  in  retarding  the  progress  of  ovariotomy.  The  disastrous  consequences  of 
tlie  procedure  &iJed  from  some  cause  or  other  to  sufficiently  impress  the  mind 
(»f  the  profession  at  lai^g^e  ;  and,  until  within  the  last  ten  years,  tapping  was 
looked  upon  as  the  proper  preliminary  treatment  before  recommending  abdo« 
minal  section.  That  snoh  a  course  should  have  appeared  justifiable  in  the 
early  times  of  ovariotomy,  when  the  diagnosis  of  ovarian  disease  was  com- 
paratively in  its  infiincy,  is  not  unnatural ;  but,  at  the  present  day,  when  the 
study  of  abdominal  tumouTB  haa  been  so  greatly  perfected,  the  fkot  that 
tapping  is  an  operation  to  be  looked  upon  nvith  the  greatest  distrust,  is  daily 
iKHomiii^^  more  generally  recop^nized ;  and  this  belief  has  undoubtedly  con- 
tributed to  the  success  of  ovs^iotomy. 

The  SBcatid  factor  alluded  to,  vis.,  drainage  of  the  abdominal  cavity,  proo* 
tised  by  the  insertion  at  the  lower  extremity  of  the  abdominal  incision  of  a 
glass  tube  reaching  to   the  Yx>ttom  of  Douglas'  pouch,  has  certainly  taken  a 
share  in  reducing  Uie  mortality  after  the  operation.  The  value  of  this  method, 
as  a  means  of  preventing  the  accumulation  in  the  peritoneal  cavity  of  fluids 
liable  to  undergo  septic   changes  is  undoubtedly  great ;  but  its  employment; 
nevertheless  involves  certain  disadvantages  which  must  not  be  lost  sight  of. 
Foremost  among  theae   are  the  risk  of  entiy  of  the  causes  of  pntn^tiot^ 
along  the  track  of  the  tube  ;  the  possible  irritation  caused  by  its  presence « 
involving    the    danf^r    of    intestinal    obstruction  from    the   formation   o^ 
lymph  around  its   extremity ;  the  tendency  to  subsequent  weakening  of  tho> 
ci(*atrix  at  tho  seAt   of   its  insertion ;  and,  finally,  the  inconvenience  to  th^ 
IHiiicnt  caused  by  the  f^reqnent  dressings  necessitated  by  its  presence,  which  ira. 
Home  degree  prevent  that  absolute  quiet  so  beneficial  to  a  rapid  convalesoeno^^ 
after  ovariotomjr.       In  view  of  these  objections,  it  is  fortunate  that  the  anti-. 
Me|>tic  system,  by  the    protection  which  it  affords  against  sepsis,  now  enablec^ 
the  Suigeon  to  dispenae  with  drainaf^e  in  the  gfreat  majority  of  instances  wher^ 
itH  use  would  formerly  have  been  justly  deemed  essential. 

The  /////v/,  and  f>erh^)S  the  most  important,  fiMior  in  the  increased  success 
of  ovariotomy,  h0M  t>ecn  the  general  adoption  of  the  intraperitoneal  method  in 
the  treatment  of   ttie    pedicle,  as  opposed  to  the  extraperitoneal  method,  by 
means  of  tho  t  lamPf  which  was  formeriy  used  to  a  very  laige  extent.    The 
disadvantages  of    ttie   elamp  are  now  so  self-evident,  that  it  is  difficult  to 
iiudcrstand  how  it  should  so  long  have  held  iU  ground  against  the  ligature, 
('ertainiy  the  praotioe  of  tying  the  pedicle  with  a  silk  thread,  cutting  the  ends 
short  off;  and  return  inflT  ^^  stump,  is  the  simplest  and,  if  properly  managed, 
the  safest  plan   of    treAt>Dent )  and  it  is  now  universally  adopted  in  dealing 
with  ovarian  tumours.      The  use  of  the  actual  cautery,  either  alone  or  more 
commonly  combined  with  that  of  the  ligature,  is  still  continued  by  some  few 
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operators,  bat  appears  to  possess  litUe,  if  any,  advantage  over  the  more  usoal 
method,  even  in  cases  where  the  condition  of  the  pedicle  is  most  fiivomablefor 
its  employment. 

The  lasty  but  by  no  means  the  least  important,  of  the  factors  mentioiied  m 
having  of  late  years  influenced  the  mortality  after  ovariotomy,  is  the  a^ilica- 
tion  of  the  antiseptic  system  to  abdominal  surgery.  Although  the  ntmoM 
importance  had  for  long  been  attached  by  all  operators  to  the  emploTment  oV 
the  strictest  hygienic  measures  both  during  and  after  the  performance  of 
ovariotomy,  it  is  only  within  the  last  five  or  six  years  that  the  antia^tic  treat- 
ment has  been  systematically  applied  to  operations  of  this  nature. 

The  extent  to  which  it  is  necessary  to  carry  out  so-called  strict  Liatenan. 
may  still,  possibly,  be  a  matter  for  discussion,  but  of  the  now  well-established 
value  of  antiseptics  in  these  operations,  as  shown  by  published  reaolts,  iii» 
doubt  can  be  entertained. 

The  advocates  for  the  use  of  the  strictest  antiseptic  precantioiis  in 
ovariotomy,  recommend  their  employment  on  the  following  grounds,  vii. : 
that,  since  their  introduction,  the  rate  of  mortality  has  diminished ;  the  after- 
tieatment  is  simplified ;  recovery  is  more  rapid  and  complete  ;  and  drmimpf 
can  be  dispensed  with,  thus  obviating  the  liability  to  ventral  hernia  as  a  re«iii 
of  the  operation. 

Those  who  object  to  the  use  of  antiseptics,  base  their  practice  on  the  fol- 
lowing statements :  that  they  are  unnecessary — the  diminution  in  the  rate  <•' 
mortality  being  due  to  circumstances  other  than  the  employment  of  anti- 
septics, such  as  increased  personal  experience,  the  diminution  in  the  nmnle- 
of  cases  which  have  been  tapped  before  operation,  the  general  adoption  «>' 
improved  methods  of  hygiene  and  cleanliness,  and  the  employment  daring  th^ 
operation  of  special  means  for  cleansing  the  peritoneal  cavity. 

The  true  estimate  of  the  relative  value  of  these  conflicting  stateme:  > 
may  be  safely  left  to  time  ;  but  meanwhile  the  fact  remains,  that  the  em- 
ployment of  antiseptics  in  abdominal  surgery  is  rapidly  gaining  ground,  as 
the  beneficial  effects  of  the  method  are  becoming  more  widely  recognised. 

In  the  days  when  the  results  of  ovariotomy  were  mnoh  less  good  than  thtj 
now  are,  the  opinion  generally  held  was  in  favour  of  postponing  any  sorcric^' 
interference  so  long  as  the  patient  was  tolerably  free  from  pain  and  able  t«* 
move  about  Of  late  years,  however,  the  increasing  success  of  the  operaiioo. 
together  with  the  fdller  recognition  of  the  serious  risks  entailed  by  delay  :2 
such  cases,  have  led  to  the  belief  that  an  ovarian  tomoor  should  be  removi^i 
so  soon  as  its  nature  and  connections  can  be  clearly  aaoertained*  and  it^ 
presence  is  beginning  in  any  way  to  affect  the  patient's  weU*being. 

Praparatloii  of  the  Vatiant. — No  special  medical  treatment  is  aa  a  nil* 
necessary,  beyond  attending  to  the  state  of  the  bowels.  In  the  caae«  b<>«- 
ever,  of  a  very  large  tumour  of  long  standing,  when  the  nrine  is  acantr  anJ 
highly  concentrated,  depositing  quantities  of  mixed  urates,  lienefit  wiU  hr 
derived  from  the  administration  of  flill  doses  of  citrate  of  potash  or  lithii 
during  the  forty-eight  hours  preceding  operation,  combined  with  the  emplor- 
ment  of  a  hot  bath,  should  the  skin  be  habitually  dry  and  disinclined  t«» 
act.  Finally,  a  fiill  dose  of  castor-oil  or  some  equivalent  aperient  abonld  )«- 
given  the  evening  before,  to  be  followed  by  an  enema  administered  on  tht 
morning  of  the  operation,  to  ensure  thorough  evacuation  of  the  lower  liowel. 

The  room  selected  for  the  operation  and  for  subsequent  ocaipaticm  by  t!e 
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patient,  mast  be  thoroughly  clean,  airy,  and  well  rentilated,  if  possible  with 
an  open  fire'place.  A  tnistworthj  and  oompetent  narse,  accostomed  to  the 
ose  of  the  female  oathet«r,  and  to  the  giving  of  nntrient  injections,  should  be 
ohosen  to  take  sole  charge  cf  the  case  ;  she,  as  well  as  all  concerned  ia  the 
operation,  ongbt  to  be  completely  free  from  any  taint  ot  recent  septic  con- 
tamination. 

All  sponges  and  instruments,  previously  well  cleansed,  maat  be  immersed  in 
a  wann  t\  per  cent,  solntion  of  carbolic  acid,  and  placed  Avithin  easy  reach 
of  the  operator's  hand.  The  silk  employed  for  lif^nras,  sutnrea,  £c.,  shoold 
be  thoronghly  purified  by  soaking  in  a  5  per  cent,  eolation  of  the  acid  for  an 
honr  or  two  before  being  used,  It  ia  an  important  rale,  for  obvious  reasons, 
oareAilly  to  connt  Uie  sponges  and  artery-forceps  in  use  immediately  befbre 
oommencing  the  operation,  so  as  to  prevent  the  ponibility  of  any  anbeeqnent 
doabt  as  to  their  nnmber. 

After  the  bladder  has  been  emptied  by  means  of  the  catheter,  the  patient  in 
ber  night-dress  and  wearing  a  flannel  bed-jacket  and  wftrnn  stockings,  is 
placed  npon  the  operating  table  trith  her  head  and  shoulders  comfortably 
supported  \sj  pillows.  Annethesia  having  been  induced,  the  lower  limtw 
wrapped  in  a  blanket  are  secured  by  »  broad  strap  buckled  across  jast  above 
the  knees,  while  her  hands  are  fastened  on  either  side  of   the  table.     A  thin 
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imdrii,lo.h  Jiecl,  l«i^  enough  lo  culirely  coyer  tho  paOMt  from  th„hoalder. 
downwBKU,  nod  hiiTiiiK  an  opening  in  the  centre  four  ""»""  »?  "J  """f" 
around  with  «lhe.iye  n-torij,  i.  ne.l  applied  to  tho  aW""".  »'  «lnoli  the 
.kin,  prerionelj  .ell  cle,n«d  »ilh  »»p  »d  ,  ntor,  shonld  be  .ponged  over  «h 
carbolic  lotion  bete  tming  on  th.  ,pr.;.  Tho  Sorpo".  "^ndmg  on  tho 
right  aide  ot  tho  patient,  ii  faced  bj  hi.  a«i.tjuit  on    'D"  "PP^'IO  "We  of  the 

<^ti»i.-No  definite  mle  c»n  be  lud  dowli   •«   to  <h«  length  of  the 
inciaion,bejond  Mating  that  irhUe  nece«arily  proportionate  to  Uia  „»  ^i 
T01«  II.  *  ^ 
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nature  of  the  tumour,  it  should  in  all  cases  be  as  limited  as  possible.  Asniall 
cut,  two  to  three  inches  long,  extending  in  the  mid-line  to  within  an  inch  of 
the  pubes,  will  suffice  for  the  removal  of  any  simple  cyst;  and,  ifneceEsaiy, 
may  readily  be  prolonged  upwards.  All  haemorrhage  from  bleeding  pointeii 
the  abdominal  wall  having  been  arrested  by  the  application  of  Wells's  proBim:* 
forceps,  the  peritoneum  must  be  divided,  care  being  taken  to  open  it  faiiir: 
for,  if  adherent,  it  may  readily  be  mistaken  for  the  cyst-wall,  and  so  sbippec 
ofP  the  under  surface  of  the  abdominal  muscles. 

On  exposing  the  tumour,  any  soft  parietal  adhesions  in  the  immedist' 
neighbourhood  of  the  incision  may  be  separated  by  the  Surgeon's  lisser 
The  growth  if  cystic,  should  then  be  tapped  with  Wells's  trochar,  caw  bek 
taken  to  avoid  the  escape  of  any  fluid  into  the  abdominal  cavity  by  fixin^tl^ 
edges  of  the  puncture  with  the  trochar-clamps,  which  enable  the  operator  C' 
extract  the  gradually  collapsing  cyst.  Should  this  prove  impractic8i>le  mn 
to  the  multilocular  nature  of  the  growth,  the  trochar  must  be  carefiillj  ^^' 
drawn  after  applying  N^laton's  forceps,  and  the  puncture  in  the  cjst-nj 
sufficiently  enlarged  to  permit  of  the  Surgeon's  introducing  his  hand  for  tb: 
purpose  of  breaking  down  the  contents  of  the  tumour.  If  still  nnabk  ti 
extract  it,  he  must  prolong  his  incision  upwards,  and  carefolly  separate  acj 
parietal,  omental,  or  intestinal  adhesions  which  may  be  present,  appljii^ 
pressure-forceps  as  required  to  all  bleeding  points.  Immediately  ate  tfe^ 
extraction  of  the  tumour,  a  flat  sponge  squeezed  thoroughly  diy,  shouH  bf 
introduced  for  the  purpose  of  protecting  the  intestines  and  preventing  their 
protrusion. 

The  pedicle  is  now  examined  and  its  connection  with  the  uteros  dearij 
defined.  As  a  rule,  it  is  most  convenient  to  tie  it  before  cutting  awjtlk 
tumour ;  but,  if  desirable,  it  may  be  temporarily  secured  with  strong  prasme- 
forceps  during  division,  and  then  dealt  with  subsequently.  The  foDorai?  '* 
an  efficient  method  of  procedure :  a  single  thread  is  first  passed  atsp* 
just  internal  to  the  large  plexus  of  veins  in  the  outer  edge  of  the  pedide,«n<^ 
securely  tied  so  as  to  include  the  plexus,  together  with  the  ovarian  tfter* 
which  runs  along  this  border.  The  pedicle  is  next  transfixed  centraUjw^- 
doiible  ligature,  and  tied  in  equal  halves,  care  being  taken  that  the  it<^ 
interlace  at  the  seat  of  puncture.  Pressure-forceps  are  then  applied  to  eth^ 
border  on  the  distal  side  of  the  ligatures,  and  the  tumour  is  cut  away.  Fid^ 
a  single  loop  of  stout  silk  is  tied  firmly  round  the  stump,  either  exactly  in '*' 
immediately  behind  the  groove  formed  by  the  previous  ligatures.  Aflti? 
threads  should  be  cut  short,  and  the  pedicle  be  returned,  without,  however. 
removing  the  pressure-forceps,  which  are  left  on  in  order  to  focilitate  a  fi^i 
examination  of  the  stump  before  closing. 

The  condition  of  the  remaining  ovary  should  next  be  ascertained ;  ^  ^^ 
diseased,  it  should  be  removed. 

Parietal  adhesions,  unless  of  long  standing,  do  not  as  a  rule  require  ligatcn. 
temporary  compression  by  forceps  usually  sufficing  for  the  arrest  of  h«nH*' 
rhage.  Should  there,  however,  be  general  oozing  from  a  somewhat  extenav* 
surface,  the  application  of  a  sponge  moistened  with  strong  Liq.  Fern  P^^ 
chloridi  will  serve  readily  to  control  it.  Bands  of  pelvic  adhesions  must  alwjj 
be  tied  as  near  as  possible  to  their  seat  of  origin,  and  cut  short.  Omftm 
and  intestinal  adhesions  need  careful  management ;  the  former  should  be  «^^ 
with  either  by  transfixion  and  tying  oflF  in  sections,  or  else  by  separate  ligature 
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of  bleeding  vessels  ;  the  latter,  if  extensive,  may  require  to  be  laced  by  a  fine 
continuous  suture  involving  only  the  peritoneal  coat  of  the  intestine. 

The  peritoneal  cavity  should  now  be  thoroughly  and  systematically  sponged 
out,  care  being  especially  directed  to  the  uterine  pouches,  and  to  the  iliac  and 
lumbar  regions.  The  pedicle  is  again  examined  to  make  certain  that  all  is 
left  secure  ;  the  forceps  holding  it  are  removed,  and  it  is  dropped  in.  A 
small  flat  sponge  is  then  introduced  for  the  purpose  of  protecting  the  intestines 
during  the  insertion  of  the  sutures,  for  which  no  better  material  can  be 
employed  than  fine  silk,  passed  at  intervals  of  about  half  an  inch.  To  ensure 
a  satisfactory  cicatrix,  each  stitch  should  include  the  edges  of  the  sheath  of 
the  rectus  muscles,  in  addition,  of  course,  to  the  peritoneum,  which  is  the  most 
important  layer  of  any  in  the  wall.  Before  closing,  all  sponges  and  forceps 
are  carefully  counted  to  make  sure  that  none  are  missing. 

Should  drainage  be  deemed  advisable,  a  glass  tube  of  the  required  length  is 
introduced  to  the  bottom  of  Douglas's  pouch  from  the  lower  end  of  the 
abdominal  incision,  a  suture  thread  being  left  untied  at  the  point  of  insertion, 
80  as  to  permit  of  subsequent  closure  of  the  opening.  The  use  of  a  small 
rubber  sheet,  perforated  in  the  centre  so  as  to  fit  closely  round  the  neck  of 
the  tube,  will  greatly  facilitate  the  after-management. 

Finally  a  dry  dressing,  preferably  of  carbolic  gauze,  is  applied  and  kept  in 
place  by  broad  straps  of  adhesive  plaster,  over  which  a  flannel  binder  is 
fastened  securely  round  the  patient's  abdomen  before  placing  her  in  bed. 

After'TreatmerU. — On  recovery  fh>m  the  ansesthetic^  an  opiate  should  at 
once  be  administered,  either  in  the  form  of  a  hypodermic  injection  of  morphia ; 
or  perhaps  more  conveniently  as  the  ordinary  Liq.  Opii,  of  which  twenty 
drops  may  be  given  by  the  bowel,  and  repeated  as  required,  usually  once  in 
every  six  hours,  for  the  first  three  or  four  days.  Should  sickness  be  trouble- 
some, nothing  need  be  given  by  the  mouth  for  the  first  twenty-four  or  thirty- 
six  hours  beyond  a  little  ice,  plain  soda-water,  or  brandy  and  water ;  after 
which  milk  and  water  may  be  tried,  to  be  succeeded,  if  retained,  by  plain 
bread  and  milk. 

In  the  meantime  nutrient  injections  of  beef -tea  with  or  without  the  addition 
of  a  tablespoonful  of  port  wine,  administered  every  three  or  four  hours,  will 
probably  be  of  sei-vice ;  the  nurse  being  directed  to  introduce  a  rectal  tube 
before  each  injection  in  order  to  fiicilitate  the  escape  of  flatus.  The  urine 
should  be  drawn  off  by  the  catheter  four  times  daily  for  the  first  few  days,  or 
antil  the  patient  be  able  to  pass  it  naturally.  If  all  be  doing  well,  ordinary 
light  diet,  such  as  milk-pudding,  fish  or  chicken,  may  be  allowed  on  the  third 
or  fourth  day.  Should  there  be  much  fever  at  any  time,  the  application  of 
an  ice  bladder  to  the  head  will  soothe  and  tranquillize  the  patient,  and 
promote  reduction  of  the  temperature.  As  a  rule  the  bowels  may  be  left 
undisturbed  until  they  show  some  inclination  to  act,  when  they  may  be  assisted 
by  an  enema.  Finally  the  stitches  should  be  removed  on  the  seventh  or  eighth 
day,  and  the  patient  may  be  allowed  to  leave  her  bed  at  the  end  of  the  second 
week,  wearing  a  suitable  abdominal  belt. 

After  recovery  from  ovariotomy,  the  cure  is  usually  complete. 

Hernia  of  the  Ovabt. — It  may  happen  that  the  ovaiy,  on  one  or  both 
sides,  becomes  displaced,  and  escapes  ftom  the  pelvis  through  one  of  the 
openings  which  give  passage  to  intestinal  hernia.  In  three-fourths  of  the 
recorded  cases  (twenty-seven  out  of  thirty-eight,  according  to  Englisch  of 
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Vienna)  the  displacement  has  been  inguinal.  In  nearly  one  half  of  the  case« 
it  was  congenital ;  all  these  were  instances  of  inguinal  displacement ;  and  all 
the  instances  of  doable  ovarian  hernia  were  inguinal  and  oongenitaL 

The  Causes  of  the  displacement  in  the  adult  are  not  easily  ascertained.  In 
the  congenital  cases  it  would  seem  as  if  an  abnormal  descent  of  the  ovaiy  took 
place^  analogous  to  the  descent  of  the  testis  in  the  male. 

Symptoms. — Congenital  ovarian  hernia  is  nearly  always  irredacible  ;  whil** 
in  most  cases  of  acquired  displacement  of  the  ovary,  it  has  been  possible  tn 
return  the  tumour  into  the  abdomen.  The  swelling  is  generally  pyrifbrm  in 
the  inguinal  region^  rounder  in  the  femoral.  There  is  no  constant  diagnostic 
symptom ;  but  in  several  instances  it  has  been  noticed  that  the  hernia  became 
more  tender  on  pressure,  and  larger,  during  menstruation.  At  this  time,a]»>. 
inflammation  of  the  ovary  may  take  place  ;  and,  being  attended  with  Tomiting. 
may  lead  the  Surgeon  to  imagine  that  the  case  is  one  of  strangulated  hernia. 
The  diagnosis  here  is  not  easy ;  indeed,  according  to  Englisch,  of  twenty  case& 
in  which  symptoms  of  strangulated  hernia  were  present,  a  correct  diagnosis  wa^ 
made  in  seven  only.  The  diflSculty  of  diagnosis  would  be  mnch  increased  if 
an  intestinal  or  omental  hernia  were  present  with  the  ovarian.  Absoesa  or 
sloughing  of  the  displaced  ovary  occasionally  occurs. 

Treatment. — So  long  as  the  hernia  presents  no  special  symptoms  there  is 
little  or  no  occasion  for  interference,  beyond  the  wearing  of  a  property  fictci 
truss.  If  inflammation  occur,  the  case  must  be  treated  on  ordinary  prindplei: 
and  if  the  ovary  suppurate,  the  abscess  should  be  opened.  When  the  ovbit  i« 
very  painful,  or  has  become  cystic,  extirpation  may  be  practised. 
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Abdomkk,  cancer  in,  226 

diagnosis  from  anenrism,  226 
diseases  of,  753 
tapping  the,  851 
Abdominal  aorta.     Ste  Aorta 
operations,  shock  after,  755 
general  rules  in,  756 
haemorrhage  in,  756 
]iarietes,  changes  of  in  hernia,  758 
tumours,  diagnosis  from  aneurism,  226 
viscera,  operations  on,  851 
Aberneth^'s  method  of  tying  the  external 
iliac  artery,  229 
symptoms  of  tetanus,  34 
Abscess  {(ibsceclo,  I  go  away),  diagnosis  from 

aneurism,  113 
Absckhh,  anal,  879 
of  antrum^  579 

areola,  711 
atheromatous,  S7 
in  axilla,  diagnosis  from  aneurism,  113, 

205 
of  bone,  chronic,  273 

treatment,  274 
necrotic,  290 
breast,  711 
chronic,  715 
diagnosis  from  cancer,  737 
bursa  patelhe,  478 
dorsal,  423 

follicular,  in  external  meatus,  537 
in  fi-outal  sinuses,  556 
groin,  causes  of,  424 

lUagnosis  from  aneurism,  113,  228 
from  hernia,  427,  808 
psoas  absces8,  425 
of  ciims,  574 
in  hip-disease,  445 

acetabular,  452 
arthritic,  449 
femoral,  450 
diagnosis  from  abscess  near  hip,  455 
spinal  abscess,  426 
iliac,  diagnosis  of,  427 
isi  )iio-rectal,  878 
of  liver,  854 
lumbar,  425 
near  ioints,  diagnosis  from  arthritis,  329  * 

larynx,  676 
mammary,  711 
caxes,  711 
milk,  711 
in  neck,  diagnosis  from  carotid  aneurism, 

171 
now,  545 

diagnosis  from  polypus,  550 
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pelvic,  deeply  seated,  1055 
penciecal,  aiagnosis  of,  426 
penneal,  11 20 
forms  of,  1 121 
treatment,  1 1 22 
perinephritic,  diagnosis  of,  426 
popliteal,     diagnosis    from    aneurism, 

242 
po8tphar3mgeal,  659 

dysphi^i^  from,  659 
prostatic,  1053,  1121 
psoas,  from  spinal  disease,  423 

diagnosis  from  other  abscesses  in 

groin,  427 
diagnosis  from  aneurism,  427 
from  empyema,  425 

fatty  tumours,  427 
femoral  hernia,  427,  8 19 
serous  collections  and  hy- 
datid tumours,  427 
retro-pharyngeal,  433 
sacro-iliac,  437 

diagnosis  from  spinal  abscess,  438 
of  spermatic  cord,  1 1 5 1 
in  spinal  disease,   422.     See  Ahsce»s, 
psoas 
course  of,  423 
diagnosis  from  sacro-iliac  abscess, 

^      438 
submammary,  711 

supramammary,  711 

of  testis,  1 151 

tongue,  630 

Abscesses,  scattered,  in  kidney,  907 

Absorbents.     See  Lymphatics 

Acetabular  coxalgia,  452,  463 

prognosis  of,  452 

treatment  of,  455 

Acetabulum,  excision  of,  464 

Acupressure  {acus,  a  needle ;  prcuio,  I  press) 

in  aneurism,  148 

Acupuncture  in  aneurism,  152 

m  hydatids  of  the  liver,  855 

hydrocele,  1158 

sciatica,  19 

Adams*s  operation  for  ankylosis  of  hip-joiot, 

473.  474 
treatment  of  digital  contraction,  ^07 

Adams  and  Treves,  ligature  of  carotid  and 

subclavian,  166 
Adelmann,  Von,  cases  of  total  removal  of 

scapula,  374 
Adeno-iibroma,  722 

diagnosis  from  cancerous  growth,  723 

treatment,  724 
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Adenoid  (i^ijy,  a  gland  ;  c78af,  form)  cancer 
of  rectum,  &y 

tnmour  of  breast,  721 
Adenoma  {jSuhfif,  a  gland)  of  breast,  721 

salivary  glands,  651 

skin,  14 

soft  palate,  653 
Adeno-myxo-sarcoma,  722 
Adeno-sarcoma,  723 

treatment,  724 
Adhesions  in  hernial  sac,  759 
management  of,  792 
of  penis  to  scrotum,  1131 
Adhesive  arteritis,  84 
Age,  in  relation  to  aneurism,  99,  119 

arterial  disease,  90 

calculus,  939 

operation  for,  1013 
statistics,  939 

cancer  of  breast,  734,  742 

chronic  endarteritis,  90 

excision  of  joints,  363 

hsemorrhoids,  885 

hernia,  762 

femoral,  819 
operations  for,  829 

lithotomy,  972 

lithotrity,  1013 

lupus,  6 

necrosis,  289 

piles,  S85 

prostatic  enlargement,  1056 

rickets,  302 

spinal  curvature,  492 

stricture  of  urethra,  1088 

tetanus,  31 

varix,  1 163 
Ague,  diagnosis  from  suppurative  nephritis, 

915 
Air-tampon,  Browne's,  969 

Air-tube.     Sec  Larynx  and  Trachea 

operations  on,  682.     See  Laryngotomy 
and  Tracheotomy 
Aitken,  syphilis  a  cause  of  atheroma,  90 
Ala  nasi,  restoration  of,  607 
Albrecht,  statistics  of  tuberculosis  in  chronic 

arthritis,  343 
Albuminuria  in  relation  to  lithotomy,  973 

to  lithotrity,  1015 
Alcoholic  excess  a  predisposing  cause  of  piles, 

886 
Alexander,  ligature  of  vertebral  artery  as  a 

cure  for  epilepsy,  204 
Allarton's  operation  of  median  lithotomy,  977 
AUbutt,  pathology  of  tetanus,  36 
AUingham's  clamp,  896 
Alternating  calculus,  936 
Althaus,  Dr.    Julius,   galvano-pnncture  in 

aneurism,  150 
Alveolar  processes,  diseases  of.     See  Jaws 
Amputation  {amputo,  I  lop  off)  for  aneur- 
ism, 126.     See  also  Aneurism 
ankylosis,  353 
caries,  288 
joint-disease,  410 

mortality  after,  411 
malignant  disease  of  bone,  318 

muscular  tumours,  489 
necrosis,  298 


Amputation  of  breast,  745 
mortality  after,  749 
of  penis,  1142 

at  shoulder-joint  in  axillary  aneurism. 
217 

in  subdavian  aneonsm, 
202 
of  thigh,  for  hip-disease,  470 

for  popliteal  aneunsm,    114, 
252,  254 
results  of,  467 
Amussat's  operation  for  artificial  anna,  S46 

in  chilaren,  861,  863 
Anssthetics  in  compression  for  anearisa, 

139 
in  compressing  abdominal  aorta,  139 

operations  on  palate,  624 
lithotrity,  992 
stricture,  iiii 
Anal  dilator,  876 

Anel's  operation  for  aneurism,  121,  122 
Aneurism  (&m{,  through  ;  cv^vmv,  I  widei.! 
in  general,  99 
accidents  after  ligature  for,  125 
acupuncture  in,  152 
amputation  for,  126 

for  gangrene  after  ligature  ot,  134 
recurrent  pulsation,  i  jo 
suppuration  of  sac  of,  133 
by  anastomosis,  66 

in  toBgue,  634 
diagnosis  from  ordinary  aneniism,  66 
from  malignant  disease  of  bone,  316 

pulsating  sarcoma,  ^x6 
treatment,  67 
arterio-venous,  152 
of  bone,  319.     iSf^r  Osteo-aneurism 
bruit  in,  no 
causes  of,  99,  loi 
circumscribed,  105 

symptoms  of,  no 
classification  of,  loi,  106 
clot  in,  107,  121 
death  from,  how  produced,  1 16 
definition  of,  99 
diagnosis  of,  112 

from  abscess,  113 

malignant  disease  of  bone,  316 
neuralgia,  114 
osteo-aneurism,  321 
pulsating  broncfaocele,  172 
pulsating   tumours    of    bon^ 

321 
rheumatism,  114 
tumours,  112,  172,  321 
diffused,  105 

symptoms  of,  in 
dissecting,  93,  105 
duration  of,  109 
extracranial,  181 
fsdse,  104,  105 

circumscribed,  105 
diffused,  105 
sacculated,  104 
formation  of,  106 
fusiform,  10  r 

gangrene  in  diffused  form  of,  1 12 
after  ligature  for,  133 
from  pressure  of,  loS 
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Aneubism  {wiUinued), 

l^ographical  distribution  of,  100 

impeded  circulation  a  cause  of,  loi 

muscular  strain  a  cause  of,  100 

number  of,  109 

pressure-effects  of,  108 

pulsation  in,  1 10 

recurrent     pulsation    in,     126,     129, 

regimen  in,  118 

rupture  of,  116 

sacculated,  103 

secondary,  129 

spontaneous  cure  of,  1 14 

structure  of,  106 

suppuration    and   sloughing   of,    115, 

131 
surgical  treatment  of,  119 
symptoms  of,  1 10 
terminations  of,  1 14 
treatment  of,  117 

by  actual  cautery,  133 
acupressure,  148 
acupuncture,  152 
compression     by     instruments, 
132,  135,  138 
duration  of  treatment,  141 
statistics,  143 
constitutional,  117 
by  digital  compression,  120,  144 
Elsraarcb's  method,  145 
flexion,  146 
galvano-puncture,  120,  149,  160, 

injection     of      ergotin,      151, 
194 
of  perchloride  of  iron,  151, 
192 
ligature,  121.     See  Ligature 
local,  119 
by  manipulation,  148 

various  mechanical  means,  152 
true  sacculated,  103 
tubular,  101,  136 
varicose,  152 

ANKt7RI8MS,    SPECIAL,  1 53 

of    abdomen    and    lower    extremities, 
225 
aorta,  abdominal,  22c 
diaguosis  of,  226 

from  iliac  absceHS,  427 
symptoms  of,  225 
treatment  by  compression,  226 
aorta,  thoracic,  153.     ike  Aneurism, 

intrathoracic 
arm,  forearm,  and  hand,  221 
axillary  artery,  204 

amputation  for,  217 
compression  in,  206 
diagnosis  of,  205 
inflamed,  217 
ligature  fur,  206 
suppuration  of,  213 
symptoms  of,  204 
treatment  of,  205 
basilar  artery,  182—184 
brachial  artery,  22 1 

brachio-cephalic artery,  161.  ^Aneur- 
ism ot  innominate  art4>ry 


Aneurisus,  special  {continued). 
carotid  artery,  common,  169 
diagnosis  of,  170 
digital  compression  in,  172 
dysphagia  from,  660 
ligature  for,  128,  173 
spontaneous,  169 
symptoms  of,  1 70 
treatment  of,  172 
internal,  181,  182,  188 
treatment  of,  182 
cerebral  artery,  anterior,  182 

middle,  182,  184 
posterior,  184 
femoral  artery,  240 
deep,  241 
superficial,  242 
treatment  of,  141,  243 
{^luteal  arter}%  239 
in  hand,  221 

of  iliac  artery,  compression  in,  236 
external  iliac,  228 

diagnosis  from  abscess,  427, 819 
internal  iliac,  238 
inguinal,  228 

diagnosis  from  abscess,  228 
symptoms  of,  228 
treatment  of,  228 
of  innominate  artery,  161 
diagnosis  of,  163 
dysphagia  from,  163,  660 
dyspnnoa  from,  162 
ligature  for,  of  carotid,  165 

subclavian,  164 
subclavian  and  ca- 
rotid, 165 
pain  in,  162 
pressure-effects  of,  161 
prognosis  of,  163 
pulse  in,  161 
symptoms  of,  161 
treatment  of,  163 — 169 
intracranial,  182 
causes  of,  182 
death  from,  186 
|>athology  of,  183 
pressure-effects  of,  1S4 
rupture  of,  186 
symptoms  of,  i8j 
treatment  of,  180 
intraorbital,  1 88 
causes  of,  18S 
digital  com[>ression  in,  192 
pathology  of,  190 
prognosis  of,  189 
symptoms  of,  189 
treatment  of,  191 
intrathoracic,  153 

auscultatory  signs  of,  153 
dysphagia  from,  156 
dyspnoea  from,  1 55 
galvano-puncture  in,  160 
cedema  froui,  157 
pain  in,  154 
pressure-effects  of,  153 
pulsation  and  tumour  in,  157 
rational  signs  of,  153 
tracheotomy  for,  100 
treatment  of,  157 
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Aneurisms,  special  {continued). 
of  ophthalmic  artery,  i88 
popliteal  artery,  242 
compression  in,  143 
diagnosis  of,  113,  242 
dinased,  114,  251 

amputation    for,     114,     252, 

254 
double,  251 

ligature  for,  244,  254 

of  external  iliac,  251 

femoral,  common,  243 

superficial,  244 

rupture  of,  253 

secondary,  249 

symptoms  of,  242 

treatment  of,  134,  141,  145 

pudic  artery,  238 

ladial  artery,  221 

sciatic  artery,  239 

subclavian  artery,  192 

amputation  for,  202 

compression  for,  193,  201 

diagnosis  of,  193 

ligature  of  brachio'Cephalic  artery 

for,  194 

of  subclavian,  198,  202 

symptoms  of,  193 

treatment  of,  193 

tibial  arteries,  254 

ulnar  arterv,  221 

vertebral  artery,  182 

Aneurismal  diathesis,  109 

varix,  233 

of  jugular  vein,  169 

Aogeioleucitis,  40 

Angular  ankylosis  of  elbow,  377 

hip,  472 

knee,  520 

curvature  of  spine,  415 

Sayre's    treatment    of,    429-- 

431 
Ankle,  excision  of,  3 

weak,  532 

Ankylosis  (&>icuAoj,  crooked),  351 

amputation  for,  353 

complete,  351 

diagnosis  between  fibrous  and  osseous, 

353 
of  elbow,  flexed,  503 

straight,  504 

excision  for,  377,  504 

fibrous,  351 

in  hip-disease,  447 ,  470 

cross-legged  deformity,  475 

forms  of,  471 

management  of,  472 

operation  for,  472 

incomplete,  351 

of  iaw,  600 

knee,  osseous,  520 

osseous,  351,  353,  472 

treatment  of,  352 

Annandale,  excision  of  head  of  femur,  463 

Annular  calcification  in  arteries,  93 

Annulus  migrans,  632 

Antiseptic  osteotomy,  511 

treatment  of  chronic  cystitis,  1034 

hydrocele,  11 58 


Antiseptic   precautions    in    opemtio&s    ist 
strangulated  hernia,  783 
in  necrosis,  297 

trephining  bone,  276 
I   Antrum,  diseases  of,  579 

dentigerous  cysts  in,  581 
dropsy  and  cystic  disease  of,  581 

diagnosis  from  tomour,  583 
polypus  of^  581 
suppuration  of,  579 
treatment,  580 
tumours  of,  582 
Anus,  abscess  near,  879 
absence  of,  861 

with  onening  of  rectmn  into  oil  : 
canalB,  863 
artificial,  formation  of,  845 

by  Amussat's  opexmtioii,  -  84£<w 

861,863 
by  Callisen's  method,  846 
in    cancer    of    rectom,   ^4 

869 
in  children,  861 
by    Littre  8    operatioD,    ^5, 

862 
by  perineal  section,  861 
results  of,  850 
in  hernia,  796 
treatment  of,  797 
cancer  of,  867 
closure  of,  860 

by  septum,  860 
with  absence  of  rectam,  86 1 
congenital  malformations  of,  860 
fissure  of,  875 
fistula  of,  880 
imperforate,  860 
moist  skin  around,  898 
prolapse  of,  S98 

from  calculus,  942 
protrusion  of  ovarian  cyst  frtatL,  903 
spasmodic  contraction  of  spbincUr  or, 

878 
ulcers  of,  875 
Aorta,  abdominal,  aneurism  of,  225 
diagnosis  of,  226, 427 
symptoms  of,  225 
treatment  of,  226 
atheroma  of,  89 
compression  of^  226 
ligature  of,  236 
thoracic,  aneurism  of,  153.     iS»  Aucu^ 
ism,  intrathoracic 
Aphonia  (&,  negative  ;  ^«i>4,  voice),  672 
Areola,  inflammation  and  abscess  of,  710^ 

711 
Arm,  aneurism  of  vessels  of,  221 
ankylosis  of,  straight,  504 
contraction  of,  503 

of  muscles  of,  504 
deformities  of,  503 

gangieue  of,  after  ligature  of  arteries, 
216 
Amdt,  ligature  of  brachio-oephalic  arten*. 

195 
Arteries,  aneurism  of.     Sot  Auemiam 
atheroma  of,  86 — 91 
calcification  of,  93 
contraction  of,  96 
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AuTERiKS  (wiUinued), 
degeacraUons  of,  93 

a  cause  of  aneurism,  93 
diiieases  of,  84,  95 
earthy  matters  in,  90 
embolism  of,  96 
fatty  degeneration  of,  93 
gangrene  from  obstruction  of,  97 
granular  degeneration  of,  93 
inflammation  of,  84.     See  Arteritis 
ligature  of.     See  Ligature 

in  elephantiasis,  43 
occlusion  of,  by  di«<»«e,  96 
ossification  of,  87,  95 
pressure  of  aneurism  on,  108 
rupture  of,  spontaneous,  95 
thrombus  in,  95—97 
ulceration  of,  95 

wounds  of,  in  hernia-operations,  795 
in  lithotomy,  967 
AKTEKIK.S  or  Akt£uy,  axillary,  aneurism  of, 

204.     Sec  Aneurism 
ligature  of,  202,  218 
basilar,  aneurism  of,  182 — 184 
brachial,  aneurism  of,  221 

ligature  of,  221,  321 
braiUio-ccphalic.      Sec    Arteiy,    inno- 
minate 
of  bulb,  wound  of,  in  lithotomy,  969 
carotid,  common,  aneurism  of,  169.  See 
Aneurism 
niieurismal  varix  of,  169 
li^'ature  of,  for  aneurism  of  aorta, 
158 
of  carotid  artery,  173 
of  innominate    artery, 

165 
intraorbital,  188 
on  distal  side,  179 
effects  of,  on  brain,  176 
lungs,  179 
internal,  aneurism  of,  181,  182, 188 
ocrelirul,  anterior,  aneurism  of,  182 
middle,  182,  184 
(losterior,  184 
dor^al  of  penis,  wound  of,  in  lithotomy, 

968 
ei>igastric,  relation  to  femoral  hernia, 
816,  821 
to  inguinal  hernia,  806,  807 
femoral,  aneurism  of,  240.    Su  Aneur- 
ism 
ligature  of,  common,  243 
superficiul,  244 
for  elephantiasis,  43 
accidents  after,  247 
ri'lation  to  ffnioral  hernia,  816 
of  foot,  ligature  of,  257 
forearm,  aneurism  of,  221 
gluteal,  aneurism  of,  239 
nu'niorrhoidal,   inferior,   wound  of,  in 

lithotomy,  968 
of  hand,  aneurism  of,  221 
iliac,  common,  ligature  of,  233 
extenml,  aneurism  of,  228 
ligature  uf,  for  elephantiasis,  44 
inguinal  aneurism,  229 
]K)pliteal  aneurism,  251 
results  of,  232 


I 


Arteries  {ctnUinued). 

iliac,  internal,  aneurism  of,  238 

ligature  of,  239 
innominate,    aneurism   o(    161.      See 
Aneurism 
ligature  of,  194,  195 
intracranial,   anenrism   of,    182.      Sec 

Aneurism 
lingual,  ligature  of^  638 
obturator,  relation  to  femoral  hernia,  816 
ophthalmic,  aneurism  of,  188 
(Mlmar,  aneurism  of^  221 
perineal,  wounds  of,  in  lithotomy,  967, 

979 
peroneal,  ligature  of,  257 

plantar.     &c  Arteries  of  foot 
popliteal,     aneurism     of,    242.     Sec 

Aneurism 
pudic,  aneurism  of,  238 

internal,  wound  of  in  lithotomy, 
968 
radial,  aneurism  of,  221 

ligature  of,  224 
sciatic,  aneurism  of,  239 

ligature  of,  239 
subclavian,    aneurism    of,    192.       Sec 
Anenrism 
compression  of,  201 
ligature  of,  for  aneurism  of  axillary 
arteiy,  207 
of  innominate  artery,  164 
subclaviau  artery,  198,  207, 
209 
accidents  alter,  210 
distal,  202 
thyroid,  ligature  of,  570 
tibial,  aneurism  of,  254 

anterior,  li^ture  of,  256 
posterior,  ligature  of,  255 
ulnar,  aneurism  of,  221 

ligature  of,  223 
vertebral,  aneurism  of,  182 
ligature  of,  203 
Arterio-capiUary  fibrosis,  89 
Arterio- venous  aneurism,  152 
Arteritis  {arieria^  an  artery  ;  iiiM,  denoting 
inflammation),  84 
acute,  84 
deformans,  86,  90 
embolic,  8^ 
hyperplastic,  92 
obhterans,  91 
proUferans,  92 
thrombosis  from,  85 
traumatic,  84 
Arthritic  coxalgia,  448 
prognosis  of,  452 
treatment  of,  455 
Arthkitih  (ipSpop,  a  joint ;  ilia,  denoting 
inflammation),  326 
acute,  326,  600 

causes  and  varieties  of,  332 
dia^osis  of,  329 
in  infants,  335 

treatment,  339 
infective,  332 
pathology  of,  329 
pyaemic,  332 
repair  after,  335 
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Abthritis  {continued), 

acnte  rheumatic,  333 
aenile,  335 

treatment,  339 
septic,  332 
symptoms  of,  326 
treatment  of,  336 
chronic  rheumatoid  of  hip,  348 
diagnosis  of,  349 

from  sciatica,  19 
uathological  changes  in,  348 
of  lower  jaw,  349 
shoulder,  350 
deformans,  345,  505 
polyarticular  rheumatoid,  345 
puerperal,  332 
rheumatoid,  345,  505 
chronic,  346 
causes,  347 
symptoms,  347 
treatment,  347 
strumous,  339 

pathological  changes  in,  341 
symptoms  of,  339 
treatment  of,  343 
tubercular,  339 
Arthromeningitis,  acute  croupous,  333 
Arthropathy  of  paralysed  limbs,  350 

of  ataxic  patients,  350 
Artificial  anus.     See  Anus,  artificial 
Ascitic  fluid  in  hernial  sac,  760 
Ashhurst,   cases  of  abdominal  section  for 

intussusception,  842 
Asperma     (a,     negative  ;     awdpfut^     seed), 

1 185 
Aspirator,  use  of  in  exploration  of  kidney, 

924 
in  hydatids  of  the  liver, 

in    retention     of    urine, 

1118 
in    strangulated     hernia, 

803,804 
in  tapping  chest,  697 
Astragalus,  excision  of,  405 
Atheroma  {iBdpa^  or  &6^f»if,  porridge  of  meal) 
in  arteries,  86—91 
influence  on  aneurism,  99 
nature  and  causes  of,  88 
syphilis,  influence  of,  90 
thrombosis  from,  91 
Atheromatous  absci^ss,  87 

artery,    microscopic     examination    of, 

88 
ulcer,  87,  91 
Atlas,  disease  of,  433 
Atony  of  bladder.    See  Bladder 

uf  rectum,  878 
Atrophy  (&,  negative ;  rp^^,  I  nourish)  of 
bone,  302 
of  prostate, 
testis,  1 149 
Attitude  in  hip-joint  disease,  442 
Aubrey,  intraorbital  aneurism,  190 
Auscultatory  signs  of  aortic  aneurism,  153 
Automatic  reti'actor,  689 
Aveling^s  talivert,  527 
Axilla,  aneurism  in,  204 
tumours  in,  751 
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Axillary  artery.    See  Artery,  axillary 

glimds,  implicated  in  mammary  cancer, 

731 
removal  of,  746 

lymphadenoma  of,  751 

strumous  disease  of,  751 
Axillo-mammary  cancer,  749 
Axis,  disease  of,  433 

Ayres's  operation  for  extroversion  of  bladder, 
1028 

Babikoton's  glottiscope,  667 
Baker,  Morrant,  connection  between  rannla 
and  Whartonian  duct,  651 
India-rubber  trachea-tubes,  693 
necrosis  without  suppuration,  290^  292 
statistics  of  cancer,  741 
Balanitis  (/3c(Xarof,  an  acorn,  also  the  glaus 
penis ;    itis,     denoting     inflamntation  . 

1x38 
Bandages,  plaster  of   Paris,   in  diseaae  of 

spine,  429--431 

Banks,  operation  for  hernia,  769,  770 

results  of  operations  for  cancer  of  bre«s»t, 

740 

Barbadoes  leg,  42 

Barker,  A.  E.,  acnte  arthritis,  600 

antiseptic  osteotomy  of  metataml  U<a<* 

for  Dunion,  484 

diseases  of  tongue,  632,  635,  649,  650 

exploration    of    kidney    by    asfniatto'. 

924 

hypertrophy  of  tongue,  629 

wound  of  obturator  in  bemia-operatioDS, 

822 

Barlow,  cases  of  rickets,  306 

Baron,  intraorbital  aneurism,  190 

Bartley,  ligatore  of  abnormal  obturator  in 

hernia-operation,  822 

Barton,  operation  for  angular  ankyloau  of 

hip,  472 

angular  ankylons  of 

knee,  520 

Barwell,  ligature  of  carotid  and  aQbcUvian, 

165 

treatment  of  aneurism  by  compnasioBu 

,    M3 
Basilar  artery.     See  Artery,  basilar 

Baudens,  statistics  of  ex:rision  of  ahoalder, 

371 
Bell,  Sir  C,   ligature  of  femoral  artery  for 

popliteal  aneurism,  123 
Bell,  John,  median  operation  of  lithotomv, 

976 
Bellingham,  regimen  in  aneurism,  iiS 

treatment  of  aneurism  by  compcvKaon* 

J43 
Bellocq*s  sound,  548 

Benign  polypua,  548 

Bent,  J.,  excision  of  carious  head  of  huDeroy 

for  disease,  360 

Beigmann,  ligature  of  carotid  and  aDbdaviaii, 

Biceps  muscle,  contraction  of,  503 
Bickenteth,  excision  of  bead  of  hutuarai  f>r 
exostosis,  367 
ligature  of  bncbiO'Cepbalic  arteiy,  195. 
198 
of  carotid  and  subclavian,  166 
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Bifurcation  of  the  hand,  50S 
Bigelow's  evacnator,  looi 

lithotrite,  iocx> 

operation  of  lithotrity,  989,  1000 
Biggfa  apparatus  for  contracted  knee,  517, 

518 
for  wry-neck,  503 
Bilateral  goiget,  985 

lithotomy,  976,  983 
Bilharzia  hsematobia,  hsemataria  from,  1050 
Billroth,  nature  of  atheroma,  88 

caries,  283 

chronic  arthritis,  341 

endarteritis  proliferans,  92 

excision  of  pylorus,  853,  854 

extirpation  of  larynx,  680 

infection  of  iodine  iu  cases  of  simple 
hyTpertrophy,  570 

ligature  of  both  carotids,  178 

osteoplastic  periostitis,  261 

remoral  of  tumour  of  bladder,  1048 

results  of  operations  for  cancer  of  breast, 
740 

white  swelling,  341 
Birkett,   cases    of   supernumerary    breasts, 
707 

age  for  occurrence  of  cancer  of  the  breast, 

734    , 
Bistourie  cachee,  mo 

Hlackman,  ligature  of  both  carotids,  1 78 
Blapder,  atony  of,  1038 

danger  of,  in  Uthotrity,  1007,  1016 
incontinence  of  urine  from,  1043 

treatment,  1044 
retention  of  urine  from,  1040 
diagnosis  of,  104 1,  1 061 
results  of,  1041 
symptoms  of,  1039 
treatment  of,  1042 
cancer  of,  1049 
catarrh  of,  1032 

treatment  of,  1034 
conditions  of,  unfavourable  to  lithotrity, 

1015 
congenital  malformation  of,  1027 
cysts  of,  1045 

difficulty  of  entering  bladder  in  lateral 
lithotomy,  902 
in  median  lithotomy,  981 
dilatation  of,  903 
dilatation  of  neck  of,   in   lithotomy, 

956 
diseases  of,  1027 

induced  by  calculus,  946 

by  enlarged  prostate,  1059 
stricture,  1009 
producing  irritation  of,  1035 
distension  of,  with  overflow,  1044 
exploration  of,  after  lithotrity,  998 
extrovenion  of,  1027 
false  membrane  in,  964 
fasciculated,  904,  964 
fistulous  opening  into,  872 
foreign  IxMies  in,  calculi  formed  on, 

1023 
hiemorrhage  from,  1050 

into,  after  lithotomy,  973 
hernia  of,  761 

treatment  of,  813 
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Bladder  (continued). 
hypertrophy  of,  903 

effect  in  kidney-disease,  904 
inflammation  of,  acute,  1030 
treatment,  103 1 
gonorrhoeal,  1077 
after  lithotomy,  973 
lithotrity,  1009 
chronic,  103 1 

complicating  lithotrity,  10 15 
diagnosis  from  enlarged  pros- 
tate, 106 1 
pathological  changes,  103 1 
symptoms,  1033 
treatment,  1034 
irritable,  1035 

causes  of,  1035 

in  bo^,  1037 

complicating  lithotrity,  1008,  1015 

diagnosis  of,  1036 

in  gonorrhoea,  1077 

gout,  1036 
treatment  of,  1037 
in  women,  1038 
irritation  of,  by  calculus,  941 

lithotrity,  999 
painful  conditions  of,  1045 
paralysis  of,   diagnosis  from  enlarged 

prostate,  106 1 
puncture  abore  pubes,  1065,  11 17 
through  rectum,  1066,  1 1 16 
sacculi  of,  904,  94J,  1032,  1045 

complicating  lithotrity,  1016 
secondary  morbid  conditions  of,  903, 

947 
sounding  the,  942 

errora  in,  946 
spasm  of,  complicating  lithotomy,  963 
stone  in,  936.    Su  Calculus 
tubercle  of,  1045 
tumours  of,  1046 

diagnosis  from  enlarged  prostate, 
1061 
washing  the,  after  lithotrity,  998 
wounds  of,  in  lithotomy,  970 
Bland,  ligature  of  brachio-cephalic  arter}*, 

I94,  is5 
Blane,  Sir  G.,  irritation  of  brain  by  aneurism, 
187 
statistics  of  tetanus,  32 
Blepharoplasty^(3A^^apor,  an  eyelid ;  wXAwt, 

I  form),  60^ ' 
Blind  fistula  m  ano,  881 

DUes,884 
Blood-cyst,  565 
Blood  in  lia*matocele,  1161 
Blows,  aneurism  caused  by,  loi 
Bock,  cases  of  knock-knee,  510 
Bokai,   inoculation  with    micrococci    from 

gonorrhceal  pus,  1069 
Bone,  abscess  of,  chronic,  273 

symptoms  and  treatment,  274 
aneurism  of,  319 

ligature  of  main  artery  in,  321 
atrophy  of,  302 
cancer  of,  319 
caries  of,  282.     Sc^  Caries 
cystic  tiunonn  of,  310 
treatment,  311 
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BoKE  {continued^ 

dead,  separation  of,  291 

defoi-mities  in  rickets,  303 

disease  in,  disease  of  cartilage  dependent 

on,  330 
diseases  of,  258 
effect  of  aneurism  on,  109 
enchoudroma  of,  310 
epithelioma  of,  319 
erectile  growths  in,  319 
exfoliation  of,  291 
exostosis  of,  308 
fibroma  of,  310 

growth  of,  arrested,  302 
ydatids  in,  311 
hypertrophy  of,  301 

inflammatory,  301 
inflammation  of,  258,  265 
length  of,  increased,  301 
malignant  disease  of,  311 
central,  312 
diagnosis  of,  315 
penpheral,  312 
situations  of,  312 
treatment  of,  317 
myeloid  tumours  of,  312 
necrosis  of,  264.     See  Necrosis 
pulsating  tumours  of,  319.     See  Osteo- 

aneurism 
removal  of  necrosed  pelvic,  464 
repair  of,  after  excision,  363 
necrosis,  292 
scirrhus  of,  319 
sclerosis  or  hardening  of,  301 
scrofulous  disease  of,  267 
softening  of,  266 
spindle-celled  sarcoma  of,  312 
structural  changes  in,  301 
suppuration  of,  259 

diffuse,  260 
trephining  of,  275 
tubercle  of,  269 
tumours  of,  308 
malignant,  311 
treatment  ot,  317 
ulceration  of,  263 
Bones,  nasal,  fistulous  openings  in,  612 
Bo:«e,  performance  of  tracheotomy,  687 
Bottini,  extirpation  oi  larynx,  680 
Bougies  for  stricture,  1094 
bulbous,  1094 
catgut,  1095 
filiform,  1094 

iodoform  and  eucalyptus  for  gonor- 
rhoea,  1073 
Bowman,  intraorbital  aneurism,  190 
Boys,  circumcision  in,  1 136 

imi)action  of  calculus  in  urethra    of, 

1021 
lateral  lithotomy  in,  960 
difliculties  in,  961 
mortality  of,  971,  972 
Bozeman's  operation    for    urinaiy    vaginal 

iistula,  1 1 29 
Bi-achial  artery.     See  Artery,  brachial 
Bi'achio-cephaiic  artery.  See  Aitery,  innomi- 
nate 
BjiAiN,  aneurisms  of  vessels  of^  182 

couxcnital  hernia  of  membranes  of,  535 
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Brain  {conHnued). 

effect  of  ligature  of  carotid  on,  176 
paralysis  from  compression  or  ii\jar>' 
of,  28 

Brainard,   excision   of   head   of   bnmeiu*^ 

367 
operation  for   angular  aiikylosi» 

of  knee,  520 

Brasdor's  operation  for  aneurism,  121 

Breast,  abscess  of,  713 

chronic  diffused,  715 

encysted,  716 
absence  of,  707 
adenoid  tumour  of,  721 
amputation  of,  745 

mortality  after,  749 
anomalies  of  development  of,  707 

of  secretion  of,  709 
cancer  of,  728 

axillary  glands  affected  in,  731 

causes  of,  733 

Ciiustics  iD,  739 

colloid,  733 

compression  in,  738 

constitutional  cachexy,  731 

development  of,  728 

diagnosis  of,  735 

duct-cancer,  733 

duration  of,  731 

encephaloid,  732 

in  male,  750 

operation  for,  739 

selection  of  cases  for,  742 
statistics  of,  740 

pain  in,  730 

pathological  structure,  73a 

retraction  of  nipple  in,  730 

return  of^  after  operation,  744 

scirriiDB,  728 
in  male,  750 

skin  implicated  in,  729 

treatment  of,  737 

villous,  733 

viscera  aflectcd  in,  731 
cystic  sarcoma  of,  721 

diagnosis  from  cancer,  735 

tumours  of,  717 

treatment  of,  720 
diseases  of,  707 

in  male,  750 
fcetal  remains  in  tumoora  o(^  728 
hydatid  cysts  of,  719 
hydrocele  of,  719 
hypertrophy  of,  708 
inflammation  of,  710,  711 

chronic,  714 

treatment,  711 
lacteal  tnmour  of,  709 
neuralgia  of,  708 
painful  tumour  of,  723 
recurrent  fibroid  tumour  of,  726 
sanguineous  cysts  in,  728 
sarcomata  of^  726 
serous  cysts  of,  718 
supernumerary,  707 
8y|»hilitic  diseftse  of,  716 
tubercle  of,  716 
tumours  of,  717 

non-malignant,  717 
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Hridle  strictiires,  10S9 

Hroca,  •tracture  of  aneurisms,  107 

ligature   of  subclavian  for  innominate 
aneurism,  164 
Urodie,  Sir  B.,  causes  of  success  in  lithotomy, 
970 
method  of  seizing  stone  in  lithotrity, 

994 
treatment  of  cancer  of  breast,  742 

enlarged  prostate,  1063 
Bronchi,  pressure  of  aneurism  on,  155 
Bbonchocelr    (^p^yx^h    the    windpipe ; 
KtiK%  a  tumour),  567 
acute,  572 
causes  of,  567 
compression  in,  569 
cystic,  5^ 
excision  in,  570 
fibrous,  568 
iodine  in,  569 
iron  in,  569 

ligature  of  thyroid  arteries  in,  570 
pulsating,  569 

diagnosis  from  carotid  aneurism, 
172 
seton  in,  570 
simple  hypertrophy,  ^68 
symptoms  and  yarieties,  568 
treatment  of,  569 
Browne,  Buckston,  air-tampon,  969 
Browne,   Langley,  ligature  of  carotid  and 

subclavian,  165 
Bruit  in  aneurism,  1 10 
Bryant,  statistics  of  ezcirion  of  knee,  396 
statistics    of    intestinal     obstruction, 

832,  833 
tracheotomy  in  laryngeal  disease,  676 
Bryk,  cysts  of  lower  jaw,  595 
Buccal  operation  for  excision   of  tongue, 

646 
Buchanan's  operation  for  restoration  of  lip, 
621,  622 
rectangular  staff,  977 
Buenger,  ligature  of  both  carotids,  178 
Bulb  of  urethra,   arteries  of,  wounded  in 
lithotomy,  967 
wound  of,  in  lateral  lithotomy,  969 
median  lithotomy,  979 
Bnllen,   ligature   of  subclavian  artery  for 

axillaiy  aneurism,  214,  215 
Burns   a   predisposing   cause   of   tetanus. 

Bunion,  483 

treatment  of^  484 
Kurow's  plastic  operation,  604 
BuBSA  PATFXLJE,  diseases  of,  478 

enlargements  of,  480 

inflammation  of,  478 

sloughing  of,  479 

suppuration  of,  478 

disease  of  patella  from,  479 

tnmoun  of,  481 
Burss,  diseases  of,  476 

enlargements  of,  477,  480 — 483 

situations  of,  476 

treatment  of,  478 
Bursal  tnmoun  in   ham,    diagnosis   from 
aneurism,  482 

in  floor  of  mouth,  652 


Busch,  naso-orbital  tumour,  555 

Bush,  distal  ligature  of  carotid,  180 

Bushe's  needle,  895 

Butcher's  saw,  365 

Butlin,  cases  of  sareoma  of  bone,  315 

glandular  cysts  of  breast,  718 
Button-suture,  1129 


Cachexy,  influence  of,  on  aneurism,  lox 
Cseeal  hernia,  761 

treatment  of,  811 
Calabar  bean  in  tetanus,  38,  39 
Calcaneum.     See  Os  calcis 
Calcification  {ealu,  lime ;  facio,  I  make)  of 

arteries,  93 
Calculous  diathesis  and  deposits,  930 
Calculus  {Lnt,  a  small  stone  or  pebble)  in 
bladder,  930 

alternating,  936 

in  bojTS,  lithotomy  for,  960 

lithotrity  for,  1013 
carbonate  of  lime,  935 
causes  of,  939 

characten  of,  influencing  choice  of 
operation,  1013 
chemical,  93c 
physical,  938 
in  children,  942 
crushing  of.    See  Lithotrity 

in  lithotomy,  966 
cystine,  954 
magnosis  of,  942 

from  enlarged  prostate,  1061 
difficulty  in  finning,  962 

in    seizing    and    extracting, 

963 
in  elderly  men,  942 

encysted,  942 

a   contra-indication  to  litho- 
trity, 1016 
detection  of,  945 
difficulty  from,  in  lithotomy, 
962,964 
extraction  of,  by  lithotomy,   956. 
Sfe  Lithotomy 
by  lithotrity,  989.     See  Litho- 
trity 
facets  on,  937 
fracture  of,  si)ontaneon9,  937 

difficulties  in  lithotomy  from, 
966 
ffeographical  distribution  of,  940 
haiuness  of,  938 
impaction  of  fragments  in  urethra, 

1004 
in  diabetic  patients,  10 17 
females,  946,  1022 
removal  of,  1023 
statistics  of,  1022 
symptoms  of,  1023 
impaction  of,  in  urethra  of  boy, 

1021 
influence  of  ago  and  sex  on,  939, 

940 
iiritation  of  bladder  by,  941 
large,  938 

removal  of,  938,  965 
dangers  of,  975 
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Calculus  {coniinucd), 

by  high  operation,  976,  985 
lithic  acid,  931 

unfavourable    for    lithotrity, 
1014 
micturition  affected  by,  941 
mulberry,  933 
multiple,  how  detected,  946 
nucleus  of,  936 
number  of,  937 
operations  for.     See  Lithotomy  and 

Lithotrity 
origin  of,  936 

in  bladder,  937 

kidneys,  936 

oxalate  of  lime,  932 

unfavourable    for    lithotrity, 
1014 
pain  produced  by,  941 
pathological  changes  induced  by, 

946 
phosphatic,  934 

favourable  for  lithotrity,  10 14 
position  of,  939 

difficulties  from,  963 
in  bladder,  priapism  from,  942 
prolapsus  ani  from,  942 
recurrence  of,  1017 

treatment,  1019 
shape  and  size  of,  938,  945 

difficulties  from,  965 
sounding  for,  942 
eiToi's  in,  946 
structure  of,  936 
symptoms  of,  940 
tenesmus  from,  942 
urate  of  ammonia,  931 
uric  acid,  931 
varieties  of,  930 
weight  of,  938 
xanthine,  935 
between  glans  and  prepuce,  11 34 
in  kidneys,  936 
in  nasal  fossa:,  554 
prostatic,  1021 

treatment,  1022 
salivary,  652 
in  urethra,  1019 
Calliseu's    operation     for    artificial    anus, 

846 
Canal  of  Nuck,  hernia  in,  815 
Cancellous  exostosis,  309 
Caxcek  in  ab<lomen,  diagiiosiB  from  aneur- 
ism, 226 
of  anus,  867 
in  axilla,  751 
axillo-mammary,  749 
of  bladder,  1049 

bone.     See  Bone,  malignant  diseaac 

of 
breast,  728.     See  Breast 
treatment,  737 
of  cheek,  556 
chimney-sweeper's,  114J 
epithelial.     Sr^  Kpithehoma 
of  intestine,  obstruction  from,  832 
jaw,  lower,  576 
upper,  583 
lips,  500 


Cancer  {conimtted). 
of  muscles,  489 
in  neck,  566 
of  nose,  542,  552 
(Esophagus,  662 
l>arotid  gland,  562 
penia,  1140 

treatment,  1141 
prostate,  1066 
rectum,  867 
scrotum,  1181 
testis,  1 1 76 
tongue,  635 
tonsils,  657 
uterus,  1 1 94 
rodent,  11 
Capillary  ntevi,  68 
Caput  obstipum  {IaiL  head  tnmcid  to  od" 

side),  501 
Carbonate  of  lime  calcnlus,  935 
Carcinoma,  glandular,  in  utenu,  1 194 
C ABIES  {Lot.  rottenness),  282 
causes  of,  282 
dr}',  268,  284,  416 
fungating,  268,  283 
necrotic,  269,  284 
open,  284 
operations  for,  286 
relative  frequency  of,  283 
situation  of,  285 
spinal,  415 

structure  of  bone  in,  284 
symptoms  of,  285 
syphilitic,  263,  283 
traumatic,  268 
treatment  of,  285 
in  femoral  eoxalgia,  447 
of  trochanter,  4^ 

vertebrae,  415.    See  Spine 
Camochan,  ligature  of  carotid  Ux  ek^»haa- 
tiasis,  178 
ligature  of  femoral  artery  ia  deiiium- 
tiasis,  43 
Carotid  artery.     Set  Artery,  carotid 
Carpue,  Indian  rhiuoplastic  operation  intn- 

duced  bv,  608 
Caqms.     See  Wrist 
Carte's  compressor  for  aneuiism,  137 
Carter,    nature    of   calculi    in    India    a^U 

England,  940 
Cartilages,    destruction    fron     ^ynoviAl 
disease,  330 

from  disease  of  bone,  330 
repair  after,  335 
inflammation  or  ulceration  of,  334 
of  larynx,  necrosis  of,  676 
loose,  in  joints,  353 
disgnosis,  355 
symptoms  of,  354 
treatment  of,  355 
Caaelli,  extirpation  of  Isirynx,  680 
Castnitiou,  1 1 78 
Catarrh,  chronic,  543 
of  ear,  538 

acute,  simple,  538 
purulent,  550 
chronic  non-puraJeBt,  539 
purulent,  539 

treatacnt,  540 


INDEX. 


1215 


Catarrh  {eontiivaed), 

yesical,  symptoms  of,  1033 
treatment  of,  1034 
Cath£tkr  (KOTct,  down  ;  Titfu,  I  send),  effect 
of  retention  and  repeated   use   of, 
1042 
Bigelow's,  1002 
el^wed,  1062 
female,  11 88 
for  lithotritv,  997 
Sims's,  1 1 28 

use  of,  in  retention  from  enlarged  pro« 
state,  1064 
from  gonorrbcea,  1078 
from  stricture,  1094 

accidents  attending,  1097 
Catheter-fever,  916 
Catheter-life,  1042 
Catheter  &  coude,  1062 
Catheterism,  forcible,  1066 
Cauliflower  growth  of  rectum,  867 

of  uterus,  1194 
Caustics  {Koim^  fut. ;  «m^«,  I  bum)  in  cancer 
of  breast,  739 
in  lupus,  7 
ntuvus,  70 
piles,  897 

stricture  of  urethra,  i  lOi 
urethral  tumours,  1130 
Cautery,  actual,  in  luemorrhage  from  anenr* 
i«m,  133 
in  hiemopnilia,  82 
lupus,  7 
naevus,  71 

urethral  tumours,  11 30 
galvanic,  in  urethral  tumonn,  11 30 
Cavernous  nwvi,  68 
Cellular  exostosis,  309 
Celsus,  resection  of  bone,  359 
Central     malignant     disease     of      bone, 
312 
necrosis,  389,  292,  296 
Cerebral  artery.     See  Artery,  cerebral 
Cervical  spine,  disease  of,  432 

treatment,  433 
Chancres  in  the  navel,  857 
Chancrous  induration,  diagnosis  from  epithe- 
lioma, 1 141 
Charcot      and      Bouchard,      periarteritis, 

92 
Charcot's  disease  of  joints,  350 
Chassaignac*s  drainage-tub^,  700 
^raseur,  643 

treatment  of  loose  cartiUigea,  356 
Cheek-oompressor,  617 
Cheeks,  diseases  of,  556 
fissures  of,  620 
na;vi  of,  76 

tumours  and  ulcers  of,  556 
Cheiloplasty  {x'^TKat,  a  lip  ;  vXiirvm^  I  form 

or  shape),  620 
Cheselden,  statistics  of  lithotomy  in  children, 

1013 
Chest,  inflammation  of  contents  of,   after 
ligature  of  subclavian,  212 
tapping  the,  697 
Cheyne,  Watson,  ligature  of  the  vertebral  in 
cases  of  epilepsy,  204 
treatment  of  gonorrha-ti,  1073 


Children,    congenital   malformations    iu. 
See  Congenital  Malformations 

colotomy  in,  861 

fetid  nasal  discharge  in,  545 

incontinence  of  urine  in,  1044 

irritable  bladder  in,  1037 

lithotomy  and  lithotrity  in.      See  Boys, 
Lithotomy,  and  Lithotrity 

malformations  of  anus  in,  860 

nervous  affections  of  larynx  in,  677 

Pott's  disease  of  spine  in,  421 

stone  in,  942 

tracheotomy  in,  694 

umbilical  hernia  in,  822 

vaginal  discharges  in,  1084,  1 192 
Chimney-sweeper's,  cancer,  1145 
Chloroform  in  nernia,  781 

in  lithotrity,  992 
tracheotomy,  688 
Chondromata  of  breast,  721 

of  lower  jaw,  596 
Chopart's  amputation,  399 

operation  for  restoration  of  lip,  620 
Chordee  (x^^^t  ^  string),  1070 

treatment  of,  1077 
Cicatrices,  faulty,  604 

warty,  14 
Cimselli,  electro-punctnre  of  aneurism,  120, 

150 
Circulation,  impeded,  a  cause  of  aneurism, 

lOI 

Circumcision,  1135,  ii3^ 

Circumscribed  fsdse  aneurism,  105 

Cirsoid  («/^ot,  a  swelled  vein  ;  cISoi,  shape), 

dilatation  of  vessels,  66 
Civiale,  lithotrite,  991 

lithotrity  performed  by,  989 

medio-bilateral  lithotomy,  984 

mode  of  seizing  stone,  995 

return  of  calculus  after  lithotomy  and 
lithotrity,  1018 

urethrotome,  1105,  1106,  11 10 
Clamp,    disadvantages  of^  in   ovariotomy, 

1 199 
Clark,  Sir  A.,  catheter-fever,  016 
Clark's  operation  for  urethroplasty,  1125 
Clarke,  Ur.  Xiockhart,  pathology  of  tetanus. 

Clavicle,  dysphagia  from  dislocation  of,  660 

excision  of,  374 
CUw-foot,  530 

treatment,  531 
Cleft  palate,  623 

operations  for,  on  hard  palate,  626 
on  soft  palate,  623 
Clergyman*s  throat,  672 
Climate,  influence  of,  on  aneurism,  100 
Clitoris,  hytiertrophy  of,  1 190 

removal  of,  1191 
Cloacie  {cloacay  a  drain  or  sewer)  iu  necrosed 

hone,  292 
Cloquet,  hernia  in  lumbar  region,  825 
Clot  in  aneurism,  107,  121 
Clover's  apparatus  for  washing  out  bladder  in 
lithotrity,  998 

circumcision- tourniquet,  11 36 
aub-foot,  522 

hollow,  529 
Club-hand,  505 
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Coagulation  in  piles,  891 

Cohen,  results  of  extirpation  of  larjmx,  680 

Collard,   spontaneous    cure    of  intraorbital 

aneurism,  190 
Cold,  application  of,  in  hsemophilia,  82 
Colectomy,  852 

Colloid  (ir<{AAa,  glue  or  gelatine,  cTSoy,  form) 
cancer  of  breast,  733 
cancer  of  rectum,  867 
Colon,  hernia  of,  759,  830 

relations   of,   to  seat   of  obstruction, 
838 
Colotomy  (kwXof,  the  colon  ;  W/Ayc»,  I  cut). 
Set  Anus,  artificial 
in  cancer  of  rectum,  869 
Colton  de  Noyou,  distal  ligature  of  carotid, 

180 
Columna  nasi,  restoration  of,  606 

in  Indian  operation,  610 
Complete  ankylosis,  351 
hstula  in  ano,  880 
inguinal  hernia,  805 
Compression  in  adenoma  of  breast,  724 
in  aneurism,  135 
by  acupressure,  148 
by  finger,  144,  192 
instruments,  135 
applicability  of,  141 
circumstances  influencing  success 

of,  137 
duration  of,  141 
effects  of,  140 
history  of,  135 
method  of,  137 
principle  of,  135 
of  abdominal  aorta,  226 
in  axillary  aneurism,  206 
of  brachial  artery,  221 
on  brain,  184 

paralysis  from,  185 
in  bronchocele,  569 
cancer  of  breast,  738 
carotid  aneurism,  172 
femoral  aneurism,  243 
iliac  aneurism,  236 
inguinal  aneurism,  139,  229 
intraorbital  aneurism,  192 
popliteal  aneurism,  143 
removal   of    tumours    of    scrotum, 

"45 
subclavian  aneurism,  193,  201 

variz  of  the  lymphatic  vessels,  42 

Compressor  for   aneurism,  application   of, 

137 

Concretions,  gouty,  in  external  ear,  536 

in  meatus  auditorius,  536 
Condylomata  (jc^rSvXov,  a  swelling),  diagno- 
sis from  piles,  £92 
in  labia,  1188 
Congenital  defect  of  diaphragm,  828 
dermoid  cyst  in  floor  of  mouth,  652 
fissures  of  cheeks,  620 
hernia  of  cerebral  membranes,  535 
diaphragmatic,  828 
inguinal,  805,  815 
ovarian,  1203 
hydrocele,  11 52 

diagnosis,  1181 
hypertrophy  of  toes  and  foot,  532 


Congenital  {eoniinved), 

malformations  of  anus  and  rectum,  $60 
of  bladder,  1027 

fingers  and  hand,  507 

«!».  557 
penis,  1 131 

phimosis,  1 1 33 

Congested  intestine  in  hernia,  774 

Congestive  stricture,  1085,  1086 

Conjunctivitis,  gonorrhceal,  1080 

Conservative  surgery.     See  Excision 

Constipation,  duration  of,  in  intestinal  '/- 

struction,  837 

a  predisposing  cause  of  hemin,  763 

Contraction  of  arm,  503 

of  arteries  from  disease,  96 

in  femoral  coxalgia,  454 

of  fingers,  505 

fore-arm,  504 

knee-joint,  513 

lips,  congenita],  557 

muscles,  498 

spasmodic,  of  sphincter  ani,  878 

of  stemo-mastoid  muscle,  501 

toes,  532 

Cooper,  Sir  A.,  ligature  of  aorta,  2^6,  237 

duration  of  life  in  acirrhns  of  the  bre is^. 

731 
dysphagia  from  dislocated  eltricle,  6d? 

lacteal  tumour,  710 

ligature  of  external  iliac  artery,  2]p 
subclavian  artery,  209 

results  of  operation  for  hernia,  800 

serous  cyst  of  breast,  719 
Cooper,  Bransby,  lithotomy,  971 

obturator  hernia,  827 

treatment  of  irreducible  hernia,  771 
Cooper,  ligature  of  brachio^^ephalic  arterr. 

195.  »97.  198 
Copaiba  in  gonorrhosa,  1073 

Cord,  spermatic.    Ser  Spermatic  cord 
Corley,  wound  of  obturator  in  hernia  open* 

tion,  822 
Comil  and  Ranvier  on  acute  endarteritis  s> 

on  duct-cancer,  733 
Corns,  15 

treatment,  16 
Corpus  spongiosum,  danger  of  woanlin^  in 

lithotomv,  9iS9 
Conlson,  dilated  artery  doubled  npoo  itMlt 
simulating  aneurism,  171 
lithotomy  at  various  ages,  939. 97^ 
mortality  from  lithotomy,  97' 
sUtistiesoflithotrity,  1012 
Coupland,  cases  of  chronic  intestinal  <>  - 

struction,  833 
Coxalgia  (coom,  the  hip ;  IU7M,  painV  4^t- 

See  Hip-disease 
Cracked  nipple,  710 
Cracks  in  tongue,  633 
Cmnial  bones,  necrosis  o(,  299 
Cred^  cases  of  extirpation  of  *pWn.  85T 
Cripps,  excision  of  portion  of  th«  n<tnu 

869,870 
Crisp,  aneurism  with  regard  to  sex,  100 
femoral  and  popUteal  aneuriaw*  »40 
mortality  in  ligature  of  lairf  «<'"'^ 

for  aneurism,  126 
resulU  of  ligature  of  kman^  U7 
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Croft,  rcsalts  of  excision  of  hip-joint,  468 
Croft  and  Greenfield,  microscopical  appear- 
ances in  chronic  arthritis,  343 
Crosse,  influence  of  size  of  calculus  on  re- 
sults of  lithotomy,  975 
Croup,  spasmodic,  677 
Cubebs  in  gonorrhoea,  1073 
Cuboid  bone,  excision  of,  408 
Cuneiform  bones,  excision  of,  409 
Curling,  hydrocele  of  hernial  sac,  760 

spermatozoa    in    encysted    hydrocele, 
1 159 
Curvature  of  spine,  angular,  415 

lateral,  490.     See  Spine 
Cusack,  puncture  of  subclavian  aneurism, 

210 
Cutaneous  eruptions  in  gonorrhcea,  1083 
Cuticle  of  ear,  thickening  of,  536 
Cystic  (jc^ffTis,  a  cyst  or  bladder)  broncho- 
cele,  568 
cancer  of  breast,  735 
hygromata,  564 
sarcocele   11 75 

diagnosis  from  hydrocele,  11 76 
sarcoma,  721,  735 
of  testis,  1 175 
Cystic  ti'mours  of  antrum,  581 
of  bone,  310 
breast,  717.    Su  Breast 
cheeks,  556 

Soin,  removal  of^  859 
bia,  1 189 

lips  5^7,  558 
lower  jaw,  595 

mouth,  651 
muscles,  487 
neck,  564 
ovary,  1195 
parotid  gUnd,  561 
ptjnis,  1 143 
testis,  1 175 

containing  coloured  matters, 
1 176 
ton^e,  634,  651 
vagina,  1191 
Cystine,  calculi  of,  934 
Cystitis  (ff^Wif,  the  bladder ;  Uis^  denoting 
inflammation),  103a   See  Bladder,  in- 
flammation of 
Cystocele  (jc^crrif,  the  bladder ;  icfiK%  a  tu- 
mour), 761 
in  females,  1191 
C^ysto-sarooma  of  breast,  721 
Cystotomy  (ic^ffTii,  the  bUdder ;  Wfvw,   I 
cut),  1037 
tupra-pubic,  104S 
Cysts  in  bladder,  1045.     See  Bladder 
dentigerous,  58 1 
hydatid,  565 
in  neck,  565 
in  omentum,  794 
in  proetate,  1067 

in  thyroid  body,  diagnosis  from  aneu- 
riam,  172 
Czermak.  the  laryngoscope  applied  by,  667 
Czemy,  ligature  of  the  aorta,  238 

Davib,  excision  of  sternal  end  of  clavicle, 
375 

TOL.   II. 


Davies-Colley,     treatment     of    congenital 

talipes  eqnino-varus,  528 
Davy,  excision  of  knee-joint,  394 

treatment  of  congenital  talipes  equiuo* 
varus,  527 
Deafness,  539 

from  intra-cranial  aneurism,  185 

nervous,  541 
Deformities,  490 

of  arm  and  hand,  503 

of  face  and  neck,  501 

of  leg  and  foot,  510 

of  neck  and  limbs,  496 

of  spine.     See  Spine 
Degeneration  of  arterial  tissue,  93 

a  cause  of  aneurism,  99 
Delahaye,  mesial  fissure  of  upper  lip,  614 
Delens,  intraorbital  aneurism,  190 
Delore,  treatment  of  genu  valgum,  51 1 
Demme,  distal  ligature  of  carotid,  180 
De  Morgan,  drainage  on  empyema,  700 
Dentigerous  cysts,  581 
Dentinal  tumours,  582 
Dentition  in  rickets,  304 
Depressed  nose,  operation  for,  612 
Desormeaux,  granular  urethritis,  107 1 
Detached  portions  of  body,  restoration  of, 

602 
Diaphragmatic  hernia,  828 
DiATHESLs  {tiiSwiif  arrangement   or   dis- 
position), aneurismal,  109 

hsemorrhagic,  80 
Dickinson,  causes  of  acute  suppurative  ne- 
phntis,  912 

pathology  of  tetanus,  36 
Didot,  treatment  of  webbed  fingers,  509 
Dieulafoy,  tapping  the  pericardium,  705 

aspirator.     See  Aspirator 
Diffused  abscess  of  breast,  715 

aneurism,  105,  11 1 

hydrocele  of  spermatic  cord,  1160 

interstitial  nephritis,  906 

pelvic  cellulitis,  973,  974 

phlebitis,  57 
Digital  compression  in  aneurism,  144 

in  axillaiy  aneurism,  206 

in  carotici  aneurism,  172 

in  intraorbital  aueurism,  192 

in  subclavian  aneurism,  193 
Dilatation  of  prostate  in  lithotomy,  956,  976, 

989 
of  urethra   for    calculus    in    female, 
1023 
in  stricture,  1094,  1 100 
Diphtheria,  682 

diagnosis  from  tonsillitis,  654 
Direct  inguinal  hernia,  805 
DisarticuMtion    at    shoulder-joint   for   in- 
flamed axillary  aneurism,  218 
for  subclavian  aneurism,  202 
Discharge,  fetid,  from  ear,  541 

from  nose,  545 
Dischar^qies,  utero-vsfpnal,  1191 
Dislocation   of  clavicle,    dysphagia   from, 
660 
of  femnr  in  hip-disease,  446 
tibia,  backwards,  in  contnetion  of 
knee-joint,  517 
Dissecting  aneurism,  93,  105 
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Distal  ligature  for  aneurism,  123 
for  carotid  aneurism,  179 
innominate  aneurism,  165 
subclavian  aneurismi  202 
Dolbeau,  perineal  lithotrity,  1008,  1009 
Double  hiu«-1ip,  614 

operation  for,  618 
hernia,  758 

inguinal,  807 
Drainage-tubes  in  empyema,  700 
Drill  for  ankylosed  jomt,  520 
Dropsy  of  antrum,  581 

diagnosis  from  tumours  of  jaw,  583 
OTarian,  treatment  of,  11 96 
Dublin  surgeons,  compression  of  aneurism 

intr^uced  by,  135 
Duchaussay,  cases  of  intussusception,  842 
Duchenne,  hollow  claw-foot,  530 

rheumatic  paralysis,  28,  29 
Duck-billed  speculum,  11 27 
Duct-cancer  of  breast,  733 
Dufour,  compression  of  artery  in  elephan- 
tiasis, 43 
Dulles,  statistics  of  suprapubic  lithotomy, 

988 
Duncan,  electrO'puncture  of  aneurism,  150^ 

160 
Dupuytren,  accident   in   ligature  of  sub- 
clavian, 210 
bilateral  lithotomy,  983 
contraction  of  fingers,  505,  507 
enterotome,  798 
ligature  of  axillary  artery,  202 
ligature  of  brachio-cephalic  artery,  194 
ligature  of  carotid,  177 
ligature  of  subclavian  for  innominate 

aneurism,  164 
litbotome  cach^,  983 
Dura  mater,  fungus  of,  533 
Durham,  ligature  of  subclavian  and  carotid, 

165 
Dysphagia  (8i;f ,  badly  ;  ^ayntf,  to  eat)  from 
aortic  aneurism,  156 
from  carotid  aneurism,  660 
from  dislocated  clavicle,  660 
from  foreign  bodies  in  ^llet,  661 
from  innominate  aneunsm,  163 
from  intrathoracic  aneurism,  156 
from  cedema  of  the  larynx,  670 
causes  of,  660 
Dyspnoea  (8vr,  badly ;  irp4^,  I  breathe)  from 
aortic  aneurism,  155 
from  innominate  aneurism,  162 
from  intrathoracic  aneurism,  i  c6 
Dysuria  (Svf,  badly;  odpop,  urine),  879 

£a&,  bloody  tumours  of,  536 
bons,  537 
concretions  in,  536 
diseases  of,  external,  536 
middle,  537 

catarrh,  538,  539 
eczema,  536 
exostoses,  537 
fetid  discharge  from,  541 
fibrous  tumours  of,  536 
gouty  concretions  in,  536 
nyj)ertrophy  of,  536 
inflammation  of,  537 


Ea.b  (eofUinued). 

malformations,  536 
polypi  in,  541 

thickening  of  cuticle  of,  536 
Ear-ache,  537 

Ecraseur    (French,   Scraaer,  to  crash), 
moval  of  piles  by,  896 
of  tongue  by,  642,  643 
galvanic,  removal  of  penis  bv^  1143 
removal  of  tongue  by,  043 
Eczema  of  external  ear,  536 

of  nipple,  711,  734 
Elbow,  ankylosis  of,  376 

excision  of^  376 
Electricity  in  treatment  of  aneaxinD«  1201 
149 
deformities,  499 
Elephantiasis  arabum,  42 

ligature  of  arteries  for,  43 
Elephantiasis  of  scrotum,  42,  1 144 
Ellis,  li^ture  of  both  carotids^  177 

limit  of  pelvis,  955 
Elongation  or  uvula,  653 
Embolic  arteritis,  85 
Embolism,  55 

of  arteries,  96 
Emprosthotonos  {inwpoa$w,  forwmrd;  rm^m^ 

I  stretch),  34 
Empyema  {itf,  in ;  v^,  pas),  dninjiga  icu 
700 
treatment  of,  699 
Encephalocele  (^^^MtAAr,  the  brain ;  «4^t; 

a  tumour),  535 
Encephaloid  {iyK^paXor^  the  bimin ;   vISm, 
shape),  diagnosis  of^  from  asennicu, 
112 
Encephaloid  of  breast,  732 
of  parotid  gland,  563 
rectum,  867 
testis,  1 176,  1 177 
tonsil,  657 
Enchondroma  (^r,  in  ;  x^>^^  eutili^), 

310 
Enchondroma  of  jaw,  582 
upper,  582 
muscle,  489 
testicle.  11 76 
Encysted  (^r,  in ;  K^tfris,  a  bladder  or  sar' 
abscess  of  breast,  716 
calculus,  942,  945,  962,  964,  toi6 
hernia  of  tunica  vaginas,  805,  812 
Encysted  hydrocele,  11 59 

diagnosis  from  hernia,  809 
tumours.     See  Cystic  tumours 
Endarteritis,  84 
acute,  86 

chronic,  86,  88,  90 
effects  of,  90 
Endo-laryngeal  forv^efts,  678,  679 
Enemata  in  hernia,  780 
Enterectomy,  852 

Enteritis,  acute,  after  reduction  of  henua«  700 
Enterocele    {(rrtpov,    intestine;     '4M»     « 

tumour),  759 
Entaro-epiplocele    ^frrt^er,    intestine ;    ^rj. 
vAoor,   the  caul ;   it4A%   a  tiim<YC  . 

759.  761 
Enterotome    (lrr«^9r,    intestine ;   r^^ww,    1 
cut),  Dupuytren*s,  798 
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o-Taginal  fistnla,  873 
'  o-vesical  fistala,  875 
dymitis  (^rt,  on ;   8<Bv^r,  a  testicle ; 

ili$t  denoting  inflammation),  1 148 
jrtric  Dulnation,  diagnosis  from  abdo* 

minal  aneurism,  226 
psy ,  ligatnra  of  the  yertebral  as  a  means 

of  caring,  204 
hysitis,  acute,  334 
locele    (MvAooy,    the   caul ;    KtiK%   a 

tnmoor),  759 
loitis  (MwXoov,  the  caul ;  itia,  denoting 

inflammation),  794 
padias  (^r(,  over ;  int6Mmw^  an  eunuch), 

1027,  1 133 
taxis  (M,  on ;  «tc(C«»,  I  drop),  546 
treatment  of,  547 
rHELiOHAofantrum,    83 
of  anus,  867 

bone,  319 

floor  of  mouth,  651 

pm.  577.  595 
larynx,  680 

lips,  558 

naso-orbital  region,  553 

nose,  542,  553 

oesophagus,  663 

penis,  1140,  1141 

diagnosis   from   fungoid    warts, 

1 141 

pharynx,  659 

rectum,  867 

scrotum,  1145 

tongpe,  632,  63s 

tonal,  657 

upper  jaw,  583 

uterus,  1 194 

diagnosis  of  from  lupus,  6 

from  piles,  891 

from  rodent  ulcer,  9 

ppner,  cases  of  elephantiasis,  44 

PULIH    {M^  on;   o^Aor,  the   gum),   575, 

595 
mahffnant,  576 

simple,  575 

treatment,  576 

'Erectile  tumours  of  bone,  319 

diagnosis  from  malignant  diMase  of 

^ne,  316 

of  Up,  «7,  558 
Krgotin,  subcutaneons  injection  of,  in  aneu- 
rism, 151 
F^mptions,  gonorrhcnU,  1083 
Eryai|>elas,  diagnosis  of,  from  inflammation 

of  lymphatics,  41 
Krysipelatous  arteritis,  84 

I»haryngiti8,  658 
Eiffiiurch's     bloodless     method,     popliteal 
aneurism  treated  by,  145 
operation  for  closure  of  the  jaws,  601 
results  of  removal  of  nnper  jaw,  592 
EvauB,  ligature  of  carotid  for  innominate 

aneurism,  165,  167 
Kve,  F.  8.,  origin  of  cysts  of  lower  jaw,  ^95 
Kxcif»iox  [cxcido^  I  cut  out),  of  aoetabiuum 
and  pelvic  bones,  464 
of  adeno-fibromata  or  adeno-saroomata, 

724 
ankle,  3 


Excision  {eoniinued). 
of  astragalus,  405 
result,  406 
bronchocele,  570 
for  caries,  288 
of  clavicla,  374 
clitoris,  1 191 
cuboid  bone,  408 
cuneiform  bones,  409 
elbow,  376 
history,  376 
indications  for,  376 
operation,  377 
result,  381 
femur,  460 
fibula,  398 
fingers,  387 
foot,  bones  of,  399 
hand,  bones  of,  386 
hip-joint,  388,  460 
method  of,  464 
result  of,  467 
intestine,  portions  of,  852 
joints,  359 

conditions  of  success,  362 
history  of,  359 
indications  for,  361 
instruments  for,  365 
operation  of,  365 
repair  after,  363 
secondary,  366 
knee,  388 

operation,  392 
result  of,  396 
selection  of  cases,  395 
larynx,  680 
lower  jaw,  597 

for  necrosis,  578 
in  lupus,  7 

for  malignant  disease  of  bone,  318 
of  malleoli,  A09 
metacarpal  bones,  388 
metatarsal  bones,  410 
nsBVUs,  71 
for  necrosis,  298 
of  olecranon,  382 
omentum  in  hernia,  794 
OS  calcis,  402 

operation,  403 
result,  404 

subperiosteal  operation,  404 
for  osteo-aneurism,  321 
of  parotid  gland,  564 
piles,  8{^ 
pylorus,  853 
radius,  382 
rectuin,  partial,  869 
sarcomata  of  breast,  728 
scaphoid  bone,  408 
scapula,  372 
entire,  372 
operation,  373 
Partial,  373 
result,  374 
shoulder-joint,  367 
for  disease,  367 

injury,  371 
operation,  367 
result,  370 
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of  tarsal  bones,  402,  409 
history,  399 
indications,  ^00 
tibia,  398 
toes,  410 
tongue,  640 

accidents  after  operation,  648 
after-treatment,  648 
by  buccal  operation,  646 
comparison  of  methods  of  operat- 
ing, 649 
by  division  of  lower  jaw,  647 
entire,  642 

by  galvanic  ^craaeur,  643 
resmts,  649 
speech  after,  650 
by  submental  operation,  645 
tonsils,  656 
ulna,  382 

upper  jaw,  complete,  588 
partial,  587 
results,  592 
urethral  tumours,  11 30 
wrist,  382 

Lister's  operation,  383 
result,  386 
Excnrvation  of  spine,  treatment  of,  496 
Exfoliation  (»;,  out ;  folium^  a  leaf)  of  bone, 

291 
Exomphalus  (^(,  out  of ;  ^/i^aX<{f,  the  navel), 

822 
Exophthalmic  goitre,  372 
Exostosis  (^{,  from  ;  horiw^  a  bone),  308 
ivory,  309 
spongy,  309 
symptoms,  309 
treatment,  310 
Extensors  and  supinators,  paralysis  of,  505 
External  inguinal  hernia,  805 
piles,  ^  888 
urethrotomy,  1107 
Extirpation  of  inflamed  lymphatic  glands,  48 
of  kidney,  927 
larynx,  6iSo 
spleen,  857 
uterus,  1194 
Extracranial  aneurism,  181 
Extrapelvic  sacro-iliac  abscess^  437 
Extravasation  of  urine,  1 1 1 8 
Extroversion  (ccfrom^m,  outwards  ;  r^o,  I 

turn)  of  bladder,  1027 
Ete,  effect  of  intraorbital  aneurism  on,  189 

^norrhoeal  inflammation  of,  1080 
Eyehds,  nievi  of,  75 

plastic  suigery  of,  605 


Face,  deformities  of,  501 
nsevi  of,  75 
paralysis  of,  from  intncranial  aneurism, 

plastic  sorsery  of,  602 
Facets  of  c»lcuS,  937 
Facial  neuralgia,  24 
Fecal  fistula,  796,  797 

impaction,  832,  839 
Feces  in  transverse  colon,  diagnosis  from 
aneoriam,  226 


Faget,  excision  of  portion  of  the  rectum, 

869 
Fa|Ke»  cases  of  intestinal  obstmctioo,  832 
FaOcson,  cysts  of  lower  jaw,  595 
False  aneurism,  104,  105 

membranes  covering  calculi,  964 

passages  in  urethra,  1099 
Fascia,  plantar,  contraction  of;  531 

propria  of  femoral  hernia,  816 
of  inguinal  hernia,  80  J 

rectO'Vesical,  importance  of  hthotonir, 

955 
Fasciculation  of  bladder,  904,  964 

Fatty  degeneration  of  arteries,  93 
Fatty  tumours,  in  crural  canal,  diagn«-^i< 
from  femoral  hernia,  819 
in  groin,  diagnosis  from  abscess,  425 
mouth,  651 
neck,  565,  566 
on  spermatic  cord,  diagnosis  from  her- 
nia, 809 
tonene,  651 
Fayrer,  pathology  of  osteo-myelitia,  277 
Feam,  ligature  of  carotid   and  sabclarian, 

166 
Female  catheter,  1188 
Females,  calculus  in,  1022 

diseases  of  ^nital  organs  of,  1 1S7 

gonorrhoea  in,  1083 
emia  in,  762 
congenital,  815 
femoral,  819 
inguinal,  807 
irritabuity  of  bladder  in,  1038 
lithotomy  in,  1024 
lithotrityin,  1025 
stricture  of  uretma  in,  11 26 
Femoral  artery.     Hte  Artery,  Femond 
coxalgia,  446,  449 
caries  in,  447 
prognosis  of,  453 
treatment  of,  459 
hernia,  816.    Su  Uemia 
ligament,  820 
Femub,     dislocation    of,     in    hip-dimaaw. 
446 
division  of  neck  of,  for  ankylosis,  472. 

excision  of  head  of,  460 
method  of,  464 
results  of,  467 
Fergnason,  Sir    W.,   excision    of   li«ttd    cf 
femur,  361 
gag  for  operations  on  tongoe,  ^^p 
ugatore  of  carotid  for  innomiiuite  anec- 

rism,  165 
manipolatiott  in  anemum,  148 

in  subclavian  aneaiiai,  194 
manner  of  holding  knife  in  Utliotaaiy, 

954 

operation  for  doable  har*-H|v  61S 

partial  exciston  of  upper  jaw,  5S7 

staphyloraphy,  624 

treatment  of  projecting 
bone,  618 

uranoplasty,  627 
Fever,  urethral  or  nremie,  915 
Fibrine,  deposit  of,  in  anenrim,  106 

in  arteries,  85 
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Fibro-angioma,  551 
Fibro-cystic  tumour  of  muscle,  488 
Fibroid  tumours  in  prostate  impeding  litho- 
tomy, 964 
in  uterus,  1192 
Fibroma  of  antrum,  582 
lower  jaw,  596 
mamma,  720 
parotid  gland,  562 
skin,  13 
upper  jaw,  582 
moliuscum,  533 
Fibro-myomata  of  uterus,  1 192 
Fibrous  ankylosis,  351 

of  nip-joint,  472 
Fibrous  stricture  of  oBSophagas,  662 

treatment,  663 
of  rectum,  864 
Fibrous  tumoub  of  axilla,  V51 

ear,  536 
lower  jaw,  575 
penis,  1 140,  1 143 
tongue,  635 
Fibula,  excision  of,  398 
Filiform  bou^e,  1094 
Filkin,  excision  of  knee-joint,  360 
Fingers,  congenital  deformities  of,  507 
contractions  of,  505 
treatment,  506 
excision  of,  387 
supemumeraiT,  507 
webbed,  509 
Fiscber,  statistics  of  flexion  in  aneurism, 
148 
cases  of  gluteal  and  sciatic  aneurism, 

239 

Ki6.su RE  of  anus,  875 

cheeks,  620 

lip,  557,  613.    See  Hare-lip 
nose,  542 
palate,  623,  626 
tongue,  633 
Fistula  {Lot.  a  pipe),  in  ano,  880 

complete,  880 

incomplete  or  blind,  881 

operation  for,  882 

treatment  of,  881 
entero-vaginal,  873 
entero- vesical,  875 
fiecal,  796,  797 
penile,  11 24,  1125 
perineal,  11 23 
rectal,  872 
recto-vaginal,  873 

complicated  with  a  lacerated  peri- 
neum, 874,  875 
recto-vesical,  872 
salivary,  556 
scrotal,  1 123,  II 24 
umbilical,  857 
nrethro- vaginal,  11 26 
urinary,  8^7,  1122,  1126 
yesico-va^al,  1126 
Fiittule  in  canes,  285 
of  nasal  bones,  612 
neck,  564 
Flat-foot,  529 
Fleshy  piles,  888 
{Kjlypns,  549,  551 


Fleury,  treatment  of  aneurism  by  flexion, 

146 
Flexion  in  aneurism,  146 

in  popliteal  aneurism,  243 
Fluid  accumulation  in  antrum,  diagnosis  of, 

583 
Foetal  remains,  occurrence  o(  in  the  breast, 

728 

Follicular  hypertrophy,  544 

Fontanelle,  nsevus  of^  74 

Foot,  congenital  hypertrophy  of,  533 

conservative  surgery  of,  399 

deformities  of,  510 

excidon  of  bones  of,  399 

ganglionic  tumours  of,  486 

perorating  ulcer  of,  16 

s3movial  membranes  of,  400 
Forceps,  bone,  296 

gouge,  286,  297 

lithotomy,  948,  949 


manipulation  of,  956,  980 
scissors,  653 


urethral,  1005 
Forcible  catheterism,  1066 

expansion  or  rupture  of  stricture 
by,  iioi 
Forearm,  aneurisms  in,  221 

contraction  of  muscles  of,  504 
deformities  of,  503 
exdsion  of  bones  of,  381 
ligature  of  arteries  of,  221 
paralysis  of  muscles  of,  505 
FoKRioN  BODIES  in  bladder,  calculi  formed 
on,  1023 
in  gullet,  dysphagia  from,  661 
hernial  sac,  761 
Foulis,  extirpation  of  larynx,  68 1 

malignant  tumour  of  tonsil,  657 
Fox,  WiLK>n,  tubercular  arthritis  of  hip  in 

children,  451 
Fracture  of  calculus,  937 

difficulty  in  lithotomy  from,  966 
Fracture  of  neck  of  femur,  diagnosis  from 

rheumatic  arthritis,  349 
Fragilitas  ossium  {.Lot.  britUeness  of  bones), 

306 
FrantzeVs  nasal  speculum,  543 
Fraser,  Dr.,  galvano-puncture  in  aneurism, 

150 
Friction  in  the  treatment  of  deformity,  499 

Frontal  sinuses,  diseases  of,  556 

Fungoid  warts  of  penis,  diaguosifl  of  epithe^ 

liomafrom,  1141 

Fungus  {Lai,  a  mushroom)  of  dura  mater, 

of  skull,  534 
Fumer,  aneurism  of  both  axillary  arteries, 

204,  215 
Fusiform  {fusus^  a  spindle ;  forma^  shape) 

aneurism,  loi 


Gao,  Smith's,  623 

Galactocele,  709,  717 

Galactorrhoea  (t^Uo,  gen.  TdUorrot,  milk; 

t4m,  I  flow),  709 
Gall-bladder,  diseases  of  the,  856 
Galvanic  cautery,  in  lusvus,  71 

removal  of  urethral  tumours  by, '1130 
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GalTanic   ocraseur,    Femoval  of  penis  by, 

r^^^  of  tcgu,   by. 

Galyano-pnncture  in  aneurism,  149 

in  aortic  aneurism,  160 
in  intraorbital  aneurism, 

192 
in  intrathoracic  aneurism, 

160 
in  subclayian  aneurism, 

194 
in  nievi,  71 
Ganglion  (7^77X101^,  a  knot),  4S4 
in  foot,  486 
hand,  485 
Gangbenb  {yde/Yfrnwa,  from  ypdtft   I  cor- 
rode),   from    arterial   obstruction, 
98 
of  arm  after  ligature  of  arteries,  216 
of  intestine  in  hernia,  774,  775,  791 

management  of,  791 
after  ligature,  133 

of  external  iliac,  184,  233 
of  femoral  artery,  247,  249 
of  subclayian  artery,  216 
treatment,  134 
of  penis,  11 39 

from  pressure  of  aneuiism,  108 
Garrod,  rheumatoid  arthritis,  345,  347 
Gastro-enterostomy,  854 
Gastrostomy  {yturriip,  the  stomach  ;  ar6iiay 
a  mouth),  665 
statistics  of,  666 
Gastrotomy  (yarrtip,  the  stomach ;  t^/uw,  I 

cut),  842,  844 
Gay,  incision  in  suppurating  joints,  338 
Gelatinous  polypus,  548 
Gendrin,  intraorbital  aneurism,  190 
Genital  organs,  female,  diseases  of,  1187 
Genito-urinary  organs,  diseases  of,  903 
Gensoul,  excision  of  upper  jaw,  588 
Genu  yal^m  {LcU,  bowed  knee),  510 
Geographical     distribution     of     aneurism, 

IGO 

calculus,  940 

Gioppi,   cure  of  intraorbital  aneurism   by 
digital  compression,  191 

Gland,  mammary.     See  Breast 
parotid.    See  Parotid 
thyroid.     See  Thyroid  Gland 

Glands,  effect  of  pressure  of  aneurism  on 
109 
lymphatic.     Su  Lymphatic  Glands 
tumours  of,  diagnosis  from  aneurism, 

"3.  171 

Glandular  growths  in  neck,  566 

carcinoma  of  uterus,  1 194 
cysts  in  breast,  718 
proliferous  cysts,  722 
Glans  penis.     See  Penis 

calculi    between   glans   and   prepuce, 

"34 

chancrous  induration  of,  1 141 

herpes  of,  1138 
Glazed  rod  tongue,  631 
Gleet,  107 1 

treatment  of,  1075 
Globular  piles,  888 


Glossitis  {yK&<r<ray  the  tongue ;  ifii,  desr:. 
inflammation),  630 

chronic  superficial,  630 
cases  of,  632 
treatment,  632 
Glottiscope  (7A&TTI5,  the  glottu ;  9anL\ 

Tiew),  667 
Gluteal  artery,  aneurism  of,  239 

injection  of  percbloride  of  inm  in,  Vy- 
Gmelin,  degenerative  changes  in  aiteii^.* 
Godlee,  case  of  obturator  henia,  82S 

excision  of  parotid  ^land,  564 

operation  for  hydatids  of  Uie  liTer,  n 

treatment  for  muscular  tic,  27 

tubercle-baciUus  in  ulcer  of  toagK?  i'A 
Goitre.    See  Bronchocele 

exophthalmic,  572 
Gonococcus  the  probable  vimaof  goae^-"^ 

1069 
GoNORRHOSA  (7^w,   semen ;  ^,  I  ^"^ 
1069 

cause  of,  1069 

character  of,  1070 

chordee  in,  1070,  1077 

complications  of,  1076,  1077 

cystitis  in,  1077 

in  females,  10S3 

treatment  of,  1084 

haemorrhage  from  ureUira  in,  1079 

incubative  stage,  1069 

inflammation  of  lymphatics  id,  10^ 

injections  in,  1074 

irritable  bladder  in,  1077 

prostatitis  in,  1077  , 

pyelitis  and   nephritis,  rare  coai^-^ 
tionso^  1078 

of  rectum,  1082 

retention  of  urine  in,  107S 

sequences  of,  1079 

stages  of,  107 1 

symptoms  of,  1070 

treatment  of,  1072 

urethral  abscess  in,  1079 
GoNORRHCBAL  coujunctiritis,  1080 
treatment,  1081 

cutaneous  eruptions,  1083 

epididymitis,  1080 

induration  of  penis,  1079 

inflammation  of  eyes,  ic^ 
of  nose,  1082 

pyemia,  1083 

rheumatism,  1082 

sclerotitis,  1081 

stricture,  1079 

warts,  1079 
Goodhart,  causes  of  acute  snppnntire^ 

phiitis,  912  ,.    **'^ 

Gore,   ligature  of   brechio-cephilic  irt^r 

Gorget,  bilateral,  985 

Smith's,  959 

Wood's,  985 
Gosselin,  encysted  hydrocele,  ii59 

results  of  epididymitis,  1149 
Gouge-forceps,  286,  297 
Gould,  Pearce,  obliterstive  aftenti^  9^     , 

Esmarch-8    bandage  in  treatmeDi 
aneurisms,  145,  146 
Gout,  irritable  bladder  io,  ioj6 
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Goaty  concretioDB  in  ear,  536 

phlebitis,  57 
Gowan's  osteotome,  467 
Grafe,  ligature  of  brachio-cephalic  artery, 

194,  198 
Granular  de^neration  of  arteries,  93 

urethritis,  107 1 
Gravel,  918,  930 

Greatrex,  digital  compression  in  aneurism,  144 
Groin,  abscess  iu,  causes  of,  424 

diagnosis  of.    See  Abscess 

diseases   in,    diagnosis   from    femoral 
hernia,  819 

pulsating  sarcoma  in,   diagnosis  from 
aneurism,  228 

tumours  in,  diagnosis  of,  858 
treatment,  859 
Gross,   ligature  of  subclavian  for  aidllary 
aneurism,  214 

prostatorrhoea,  1055 

pulsating  tumours  of  bone,  319 

removal  of  the  whole  scapula,  372 

sarcoma  of  bone,  311,  317 
Growths.    See  Tumours 
Guersant,  lithotrity  in  children,  1013 
Guggenbiihl,  cure  of  bronchocele,  569 
Gull,  Sir  W.,  arterio-capillaiT  fibrosis,  89 

intracranial  aneurism,  182,  183 
Gullet.    See  (Esophagus  and  Pharynx 
Gulliver,  observations  on  atheroma,  88 
Gumboil,  ^74 

Gum-elastic  tube  in  lithotomy,  958 
Gumma,  syphilitic,  in  mamma,  716 

testis,  1 1 73 
tongue,  633 
Crummata  of  spine,  434 
Gums,  diseases  of,  574 
Gunshot-wounds,  tetinus  after,  32 
Gustatory  nerve,  division  of,  in  cancer  of 

tongue,  637 
Guthrie,  cystotomy  in  irritable  bladder,  1037 

intraorbital  aneurism,  190 
Guyon's  injector,  1075,  1076 

Haddek,  W.  B.,  obliterative  arteritis,  92 
H^OMATOCELE  (oTjua,  blood  ;  K^i;,  a  tumour), 
1160 
blood  in,  1161 

diagnosis  of,  810,  I161,  1811 
of  neck,  565 
of  spermatic  cord,  1162 

diagnosis  of,  809,  1 162 
spontaneous  and  traumatic,  1 160 
treatment  of,  11 62 
Hematoma  (dfia,  blood),  5^6 
lleematuria  (olj^a,  blood  ;  tipov^  urine),  1050 

treatment  of,  105 1 
Hemophilia  (cJiua,  blood  ;  ^ca»,  I  am  wont 

to  do),  80 
HiEMORRHAOE  (cu^io,  blood ;  ^^ryrvtUf  I  break 
forth),  from  bladder,  1050 
in  abdominal  operations,  756 
in  catheterism,  1099 

excision  of  tongue,  647 
from  kidney's,  1050 
in  lateral  hthotomy,  967 
arterial,  968 
secondary,  973 
venous,  969 


H.SMORRHAOE  {eoTUinued). 
in  median  lithotomy,  979 
nasal.    See  Epistaxis 
from  piles,  889 

(uagnosiB  of,  892 
from  prostate,  10  J  i 
secondary,  after  ligature  for  aneurism, 

of  external  iliac,  233 
subclavian,  216 
superficial  femoral,  247 
gangrene  from,  134 
after  lithotomy,  973 

excision  of  tongue,  648 
from  suppurating  aneurism,  131 
in  tracheotomy,  689 
from  urethra,  X051 

in  gonorrhoea,  1079 
Hsemorrhagic  diathesis,  80 
pathology,  81 
treatment,  82 
Hemorrhoids  (oTfAo,  blood  ;  ^^«,  I  flow),  884. 

See  men 
Hahu,  nephro-raphy,  924 
Kainsbv's  cheek-compressor,  617 
Hall,   ligature  of  brachio'cephklic   artery, 

194,  198 
Ham,  enlargement  of  burss  in,  482 
Hamilton,  ligature  of  both  carotids,  177 
Hamstring  tendons,  contraction  and  division 

of,  518 
Hancock,  muscular  structure  ofurethra,  1084 

statistics  of  excision  of  astragalus,  406 
Hand,  aneurism  of  vessels  of,  221 
bifrircation  of,  508 
clubbed,  505 
deformities  of,  503 
congenital,  507 

from  muscular  contraction,  504 
excision  of  bones  of,  386 
ganglion  of,  485 
gangrene  of,  after  ligature  of  subclavian, 

216 
rheumatoid  arthritis  of,  505 
Habb-lip,  557,  613 

age  for  operation  in,  614 
double,  014 

operation  for,  618 
simple  suture  in,  619 
single,  614 

operation  for,  616 
Harris,  statistics  of  nephrectomy,  929 
Hart,  flexion-treatment  of  aneurism,  147 
Haven,  cases  of  intussusception,  842 
Hawkins,  Ciesar,  statistics  of  artificial  anus, 

850 
Head,  diseases  of,  533 


tapping  the,  535 
ring,  ane 


Hearing,  affected  by  intracranial  aneurism, 

185 
Heart,  influence  of  action  of,  on  production 
of  aneurism,  100 
displaced  or  enlarged,  epigastric  pulsa- 
tion  from,  226 
Heath,  C,  acupuncture  in  subclavian  aneur* 
ism,  152 
adenoma  of  soft  palate,  6^3 
amnutation  at  shoulder-joint  for  tub- 
cJavian  aneurism,  203 
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Heath,  C.  {c<mtinued), 

belladonna  in  lymphangitis,  41 
deutigerouB  cysts  m  jaivs,  581 
excision  of  upper  jaw,  591 

tongue  for  cancer,  649 
operation  for  closure  of  the  jaws,  601 

prolapsus  of  tongue,  629 
removal  of  cancer  of  lip,  560 
lateral  lithotomy  in  boys,  961 
Hernia  (cpyos,  a  branch),  757 
causes  of,  762,  763 
chloroform  in  reduction  of,  781 
complete,  763 

conditions  presented  by,  763 
congenital,  762,  812 
contents  of,  759 
double,  758 

diagnosis  from  strangulated  hernia, 

778 
enemata  in,  780 

incarcerated,  772 

incomplete,  763 

influence  of  age  on,  762 

of  occupation,  763 

of  sex,  762 

internal,  diagnosis  of,  831 

intestinal,  761 

irreducible,  763,  770 

causes  of,  770 

diagnosis  of,  1181 

from  strangulated  hernia,  778 

inflamed,  771 

omental,  761 

operation  with  opening  sac,  784 

accidents  attending,  788 

after  treatment,  787 

artificial  anus  aiter,  796 

division  of  stricture,  786 

exposure  of  sac,  784 

fsecal  fistula  after,  796 

management  of  adhesions,  792 

of  congested  intestine,  790 

of  constricted  intestine,  790 

of  gangrenous  intestine,  791 

of  omentum,  793 

openini^  sac,  785 

peritonitis  after,  788 

reduction  of  intestine  and  omenttun, 

786 

sloughing  of  sac,  796 

treatment  of  the  sac,  787 

of  the  wound,  787 

wounds  of  arteries,  795 

of  intestine,  795 

operation  without  opening  sac,  799 

objections  to,  800 

performance  of,  801 

results  of,  801 

radical  cure  of^  765 

Spanton's  operation,  769 

Wood's  operation,  767 

Wutzer's  operation,  766 

reducible,  763 

treatment  of,  764 

sac  of,  758 

adhesions  of,  759 

ascitic  fluid  in,  760 

contents  of,  759 

double,  758 


Hebnia  {contintiidS, 

sac  of,  fluid  in,  changed,  775 

foreign  bodies  in,  761 

hydrocele  oi^  760 

suppuration  in,  775 
signs  of,  761 
Btrangulated,  763,  774 

aspiration  in,  803 

constitutional  symptoms  of^  776 

diagnosis  of,  778 

gangrene  in,  774 

inflammation  of  gut  after  relief  of, 

775 
local  efiecta  of,  774 

local  signs  of,  776 

mechanism  of,  773 

operation  for,  783.    See  above 

results,  788 

reduction  of^  780 

in  niass,  782,  801 

persistence  of  symptoou  after. 

781 

treatment,  803 

seat  of  stricture  in,  773 

symptoms  o(  776 

modifications  of,  777 

taxis  in,  778 

treatment  of,  778 

structure  of,  758 

truss  for,  764 

Heunia,  Special  Forms  of,  805 

of  bladder,  761 

treatment  of,  812 

cerebral      membranes,      congenital, 

ctpcal,  761 

treatment  of,  81 1 
of  colon,  759,  830 
diaphragmatic,  828 
femoral,  816 

contents  of,  817 
diagnosis  of,  818 

from  abscess,  427,  819 
fascia  propria  of,  816 
opening  sac  in,  821 
operntion  for,  820 

haemorrhage  in,  822 
relations  of,  816,  821 
signs  of^  817 
treatment  of,  819 
inguinal,  805 

complete,  805 
congenital,  8io5,  815 

in  female,  815 
diagnosis  of,  808,  1162,  iiSo 
direct,  80^  806 

covenngs  of^  806 

relations  of,  807 

symptoms  of^  S08 
double,  807 
encysted,  S05 
external,  805 
fascia  propria  of,  805 
incomplete,  805,  807 

operation  for,  811 
infantile,  80$,  81  c 
interstitial,  805,  807 

s^ptoms,  807 
large  mtestine  in,  759 
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Hernia,  Special  Forms  of  (continued), 
inguinal,  oblit^ue,  805 

covenngs  of,  805 
relations  of,  806 
symptoma  of,  807 
operation  for,  810 
Beat  of  stricture  in,  811 
signs  of,  807 
treatment  of,  810 
varieties  of,  805 
obturator,  826 

treatment,  827 
of  ovary,  1203 
pelvic,  826 
perineal,  828 
pudendal,  828 
sciatic,  828 
scrotal,  805 

diagnosis  of,  1181 
testis,  1168 

of  tunica  vaginalis,  812 
encysted,  815 
signs  and  diagnosis,  813 
treatment  of,  814 
umbilical,  822 

operation  for,  824 

antiseptics  in,  825 
strangulated,  824 
vaginal,  828 
ventral,  825 
Herpes  of  penis,  1 138 
Hcy's  ligament,  820 
High  operation  of  lithotomy,  976,  985 
HiD,  Berkeley,  axillary  aneurism,  131 
dilatation  of  strictural  urethra,  1 103 
ligature  of  subclavian,  failure  to  cure 

disease,  216 
treatment  of  gleet,  1076 
urethrotome,  11 05 
Hilton,  division  of  ^tatoiy  nerve,  637 
Hip-joint,  ankylosis  of,  447,  470 
operations  for,  472 
chronic  rheumatoid  arthritlB  of,  348 
excision  of,  388 
neuralgia  of,  357 

diagnosis  from  sacro-iliac  disease, 

438 
shape  altered  in  sacro-iliac  disease,  437 
strumous  arthritis  of,  449 

H IP-JOINT,  DISKAMK  OF,  44I 

acetabular,  452,  463 

excision  in,  463 
acute,  diagnosis  from  perityphlitis,  455 
amputation  for,  470 
ankylosis  in,  447,  470 
arthritic,  448,  449 

results,  449 

treatment  of,  456 
attitude  in,  442 
cross-legged  deformity,  474 
diagnosis  of,  455 

from  caries  of  spine,  426 
rheumatism,  455 
sacroiliac  disease,  438 
dislocation  in,  446 
femoral,  441,  449 

excision  in,  461 

treatment  of,  321 
fonna  of,  441 


H IP- JOINT,  DISEASE  OF  {continued)* 

limitation  of  movement,  444 

modes  of  operating,  464 

pain  in,  441 

pathology  and  symptoms  of  the  various 
forms  of,  447,  451 

phenomena  of,  441 

prognosis  of,  452 

Sayre's  apparatus  for,  459 

sinuses  in,  445 

suppuration  in,  444.     See  Abscess 

Thomas's  apparatus  for,  458 

treatment  of,  455 
Hippocrates,  resection  of  bones  mentioned 

by,  359 
Histrionic  s^Muim,  27 

Hodges,  statistics  of  excision  of  shoulder,'37i 
Hodgkin's  disease,  49 
Hodgson,  sacculated  aneurisms,  103 
spontaneous  cure  o(  115 
duration  of  aneurisms,  109 
Hoffacher,  re-union  of  separated  parts,  602 
Holden,   amputation  at  shoulder-joint  for 

subclavian  aneurism,  203 
Hollow  club-foot,  529 

Holmes,  li^ture  of  carotid  and  subclavian 

for  innominate  aneurism,  165 

statistics  of  carotid  aneurism,  170 

of  compression  treatment  of  aneur- 
ism, 143,  172,  206 
of  excision  of  knee-joint,  396 
of  ligature  of  femoral  artery,  157 
Holt's  treatment  of  stricture,  1 102 
Homy  excrescence  on  glans  penis,  1139 
Hospitals,  hygiene  of,  789 
Housemaid's  knee,  477,  478 

true,  480 
Howse,  H.  G.,  ossification  of  arteries,  95 

incision  in  gastrostomy,  666 
Howship's  lacuuse,  262,  264,  269,  273 
Hueter,  microscopical  appearances  in  chronic 

arthritis,  343 
Humerus,  disarticulation  of,  for  axillary 
aneurism,  218 

subclavian  aneurism,  202 
excision  of  head  of,  367 
tumours  of   head   of,   diagnosis  from 
aneurism,  205 
Humphry,  fibro-sarcoma  of  bladder,  1048 

statistics  of  suprapubic  lithotomy,  988 
Hunter,  operation  for  ligature,  120,  122 
Hunter's  canal,  250 
Hutchinson,  gastrotomy  in  intussusception, 

ligature  of  carotid  for  innomi- 
nate aneurism,  165 
results  of  removal  of  epulis,  576 
results   of   removal    of   upper 

jaw,  593  ^      , 
treatment  of  enlarged  prostate, 
1062 
Hntin,  ligature  of  brachio-cephalic  arteiy, 

,     195 
Hydatids  in  bone,  310 

breast,  719 

groin,  diagnoeisfrom  abscess,  427 

liver,  855 

muscles,  489 

neck,  565 


1226 


INDEX. 


llydnrtlirosis  (ft«p,  water ;  iSipBpo»,  a  joint), 

323 

treatment  of^  325 

Hydrocele  (S8wp,  water ;  k^i},  a  tumour), 
1151 
acupuncture  in,  11 58 
acute,  1 148 
encysted,  11 59 

diagnoeia  from  hernia,  809 
treatment  of,  11 60 
of  hernial  sac,  760 
neck,  481 
spermatic  cord,  11 60 

diagnosis  from  hernia,  808 
diffused,  ii6e 

diagnosis  of,  1181 
of  tunica  raginalis,  1 152 

antiseptic  treatment  of,  1 1 58 
comphcating  hernia,  809 
congenita],  11 52 
coTerin^  of,  1 1^4 
diagnosis  of,  iisi 
from  cystic  sarcocele,  1 1 74 
encysted  hydrocele,  1160 
hernia,  809 
iigections  in,  11 56 
setonin,  11 57 
symptoms  of,  1152 
tapping  in,  1154 
treatment  of,  11 54 
Hydrocephalus  (8^,   water ;   ir/^a\i|,   thu 

head),  tapping  head  in,  535 
Hydrops  pericardii  {Lot,  dropsy  of  the  peri- 
cardium), tapping  in,  705 
Hydrosaroocele  (08«p,  water ;   o-dl^,  flesh ; 

jK^Xil,  a  tumour),  1 167 
Hydrothorax  {Sbmp^  water  ;  O0»pa{,  the  chest), 

tapping  chest  in,  697,  698 
Hygiene  of  hospitals,  789 
Hymen,  imperforate,  1 189 

partially  perforate,  1 190 
Hyperplastic  endarteritis,  92 
Htpebtropht  (dr^0,    beyond  ;    rp^,    I 
nourish)  of  bladder,  903 
causes  of,  904 
influence     on     kidney      disease, 

904 
of  bone,  301 

breast,  708 

in  niale,  750 
clitoris,  1 190 
external  ear,  536 
ffnms,  574 
labia,  1188 

lip8,5S7 

lymphatic  glands,  45 

node,  544 
prepuce,  1139 
scrotum,  11 44 
thyroid  gland,  568 
toe-nail,  3 
toes  and  foot,  532 
tongae,  629,  634 
tonsils,  654 
Hypochondriac  region,  hernia  in,  825 
Hypodermic  injection  of  ergotin  in  aneur- 
ism, 151 
Hypospadias  (iWr^,  under  ;   0irdEd«F,  an  eu- 
nuch), 1 131 


I 


Hysterical  contraction  of  knee,  514 

retention    and    iDcontinenor 

urine,  1044 
stricture  of  cesophagos,  661 
treatment  o^  663 


Ichthyosis  of  tongue,  630 
Idiopathic  gangrene  of  peuis,  1 140 

phlebitis,  57 

tetanus,  31 
Iliac  abscess,  diagnosis  of,  427 

aneurism,  228 

artery.    See  Artery,  iliac 

incision  in  imperforate  anas,  862 

r^on,  hernia  in,  825 
Image,  nsevus  of  tongue,  634 
Impacted  calculus  in  urethjni,  10Q4 
Imperforate  anus,  860 

hymen,  11 89 

▼agina,  1189 
Impermeable  stricture,  mo 

operation  for,  mi 
Impetigo,  diagnosis  from  Inpus,  6 
Impetence,  1 182,  1 185 
Incarcerated  hernia,  772 
Incision  of  suppurating  joints,  33S 
Incomplete  ankylosis,  351 

fistula,  881 

hernia,  763 
Incontinence  of  urine,  1043 
IncubatiTe  stage  of  gonorrhfsa,  1069 
Indian  rhinoplastic  operation,  60S 
Induration  of  penis  after  gonorrhoea,  1079 
Infantile  hernia,  805,  815 

paralysis,  498 
Infants,  acute  arthritis  in,  334 
Inflammation  of  aneurism,  115 
after  ligature,  131 
axillary,  217 
of  areolar  tissue  of  pelris,  973 
arteries,  84.     See  Arteritis 
bladder,  1030,     See  Bladder 

in  disease  of  oiinarj  orgus, 

903   , 
after  lithotomy,  973 

after  lithotrity,  1007 
bone,  259 

scrofulous,  267 
brain,  after  ligature  of  carotid,  17S 
breast,  710 
bursa  patellae,  478 
bursie,  478 
cartilage,  334 

coigunctiTa,  gononhoeal,  1080 
ear,  537 
epididymis,  1148 

gonorrhoeal,  1080 
eye,  gonorrhoeal,  1081 
gonorrhoeaL     See  GonorriMea 
of  hip.    See  Hip-joint,  disease  of 
intestine  in  hernia,  775 
irreducible  hernia,  771,  778 
joints,  322.     Su  Arthritis 
kidneys,  causes  of,  910 

diffuse  interstitial,  906^  913 

suppurative,  907,  913 
knee,  contraction  from,  514 
laiynx,  668.    See  ImijngitiM 
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Inflammation  {continued). 

of  longs,    after   ligature   of  carotid 
artery,  179 
longs  and  pleura,  after  ligature  of 

subclavian,  212,  213 
mammary  gland,  711 
medullary    membrane    of    bone, 

26< 

muscles,  486 
nerves,  18 

nipple  and  areola,  710 
nose,  gonorrhoeal,  1082 
parotid  gland,  560 
penis,  1 1 38 
periosteum,  259,  270 
peritoneum.     Hee  Peritonitis 
pharynx,  658 
prepuce,  11 38 
prostate,  1053 
sclerotic,  jronorrhoeal,  1081 
sheaths  01  tendons,  485 
syphilitic.    See  Syphilis 
of  synovial  membranes,  322 
testis,  1 148 
syphilitic,  1 1 72 
undescended,  809,  813 
tongue,  630 
tonsils,  654 
urethra,  1068 

in  catheterism,  1099 
uterus,  chronic,  1191,  1192 
veins,  56 
Inflammatory  oedema  of  scrotom,  1 143 

osteoporosis,  263 
Inflation  of  obstructed  intestine,  844 
Ingrowing  of  nails,  2 
Inguinal  aneurism,  228 
colotomy,  845 
compared     with     lumbar     colotomy, 

849 
diagnosis  from  abscess,  228 
hernia,  805.     See  Hernia 
Inhalation  of   powdered  nitrate  of  silver, 

673 
Injections  of  solution  of  nitrate  of  silver 

into  larynx,  674 
in  flonorrbfLa,  1074 
Hydrocele,  11 56 
nevus,  70 
of  varix,  64 

subcutaneous.      See  Subcutaneous  in- 
jections 
Injury,     a    causa   of    cancer    of    breast, 

734 
Innominate  artery.     Su  Artery,   Innomi- 
nate 
iNtTTBUMENTs  for  Compression  in  aneurism, 

135.  MI 
for  excision,  365 

lithotomy,  947 

lithotnty,  990 

removing  diseased  bone,  296,  297 

Intermaxillary  Mnes  in  hare-lip,  613 

management  of,  618 

Internal  hernia,  diagnosis  of,  831 

piles,  884,888 

urethrotomy,  1103 

result,  1 106 

Intero*eztemal  piles,  884 


Interstitial  hernia,  805,  807 

inflammation  of   the  breast,   chronic, 
diagnosis  from  cancer,  737 
in  mue,  751 
mastitis,  chronic,  714 

treatment,  715 
nephritis,  907,  913,  1042 
Intestinal  Obstruction,  831 
acute,  831 

operation  for,  841 
treatment  of,  839 
Araussat's  oj)eration  for,  839,  846 
belladonna  in,  841 
Callisen's  operation  for,  846 
chronic,  832 

treatment  of,  843 
colotomy  for,  845 
diagnosis  of,  835 
duration  of  constipation  in,  837 
enemata  in,  841 
examination  of  rectum  in,  838 
gastrotomy  in,  844 
general  condition  of  patient,  836 
inflation  in,  844 
inversion  in,  840 
Littre's  operation  for,  845,  862 
mode  of  invasion,  836 
pain  in,  836 

physical  examination  of  belly  in,  837 
previous  history,  836 
puncture  of  intestine  in,  841 
seat  of,  832 
urine  in,  839 
vomiting  in,  836 
Intestine,  wlhesions  of,  in  hernia,  759,  773 
management  of,  792 
catarrhal  inflammation,  acute,  following 

reduction  of  hernia,  790 
congested,  in  hernia,  774 
management  of,  790 
constricted,  in  hernia,  management  of, 

790 
gangrenous,  in  hernia,  774,  775,  791 

management  of,  791 
hiemorrhago  from,  diagnosis  from  piles, 

892 
hernia  of,  759,  761 
inflammation  of,  in  hernia,  774,  775 
large,    diseases    of,    860.    See   Anus, 
Files,  and  Rectum 
malformations  of,  860 
removal  of  portions  of,  852 
wounds  of,  in  operation  for  hernia,  795 
Intracranial    (tn/ra,    within ;  jcporfoy,    the 

skull)  aneurism,  182 
Intraorbital    (tn^m,    within ;    or6tto,    the 

orbit)  aneurism,  188 
Intrapelvic  sacro-iliac  abscess,  437 
Intrathoracic    (in/ra,    within ;    #^a(,    the 
chest)  aneurism,  153 
tnmoun^  dysphagia  from,  660 
Intussusception  (t/UiM,  within  ;  auaeipio,  1 
receive),  831 
diagnosis  of,  835 
operation  for,  842 

statistics  of,  842 
symptoms  of,  834 
treatment  of,  8^,  844 
Invagination  of  rectum,  901 
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Inversion  in  intestinal  obstruction,  840 
Involution-cysts,  718 
Iodide  of  potassium  in  aneurism,  118 
Iodine  in  oroncliocele,  ^69 

injection  of,  in  hydrarthrosis,  325,  326 
in  hydrocele,  11 56,  1160 
Iron,  perchloride  of.     Set  Perchloride 
Irreducible  hernia,  763,  770.     <See  Hernia 

tumours  of  groin,  858 
scrotum,  1181 
Irritable  bladder,  1035.     Sac  Bladder 
Ischio-rectal  abscess,  878 
Ivory  exostosis,  309 


James,  ligature  of  abdominal  aorta,  237 
Jaw,  lower,  cysts  of,  595 
diseases  of,  594 
excision  o(  597 
necrosis  of,  diagnosis,  577 
periostitis,  acute  suppiirative,  594 
reproduction  of,  after  necrosis,  578 
rheumatic  arthritis  of,  349 
tumours  of,  575,  576,  594— 59^ 
upper,  diseases  of,  579 

excision  of,  complete,  588,  590 
partial,  587 
results,  592 
operations  on,  586 
osteoplastic  section  of,  593 
tumours  of,  583 
diagnosis,  583 
treatment,  585 
Jaws,  ankylosis  of,  600 
closure  of,  601 
dentigerous  cysts  in,  581 
diseases  of,  574 
necrosis  of,  577 
treatment,  578 
Jeffreson,  ovariotomy  performed  by,  1 198 
Jenner,  Sir  W.,  sypmlis  and  rickety  children, 

303 
tracheotomy  in  membranous 

laryngitis,  683 

Jewett,  homy  excrescence  on  penis,  1139 

Jobert,  effect  of  ligature  of  carotid  on  lungs, 

179 

Johnson,  Dr.  G.,  causes  of  acute  suppurative 

nephritis,  912 

the  laryngoscope  in  aortic 

aneurism,  156 

Joints,  amputation  in  disease  of,  410 

ankylosis  of,  351.     ^^  Ankylosis 

cauterization  of,  336,  337 

changes  in  cartilage  of,  335,  336 

chronic  rheumatic  disease  of,  348.    Sec 

Arthritis 

diseases  of,  322 

excision  of,  359.     See  Excision 

fluid  collections  in,  323 

incisions  into,  338 

inflammation  of,  322.     See.  Arthritis 

of  synovial  membranes  of,  322 

loose  cartilages  in,  353 

treatment,  355 

neuralgia  of,  357 

causes,  357 

symptoms,  357 

treatment,  357 


Joints  {continued). 

repair  after  disease  of,  335 
stitf,  351.     See  AnkylosiJt 
strumous  disease  of,  339 
suppuration  in,  327 
Jones,   Wharton,  tr^tment  of  gonorriioBAl 

conjunctivitis,  loSi 
Jordan,  F.,  buccal  operation  for  remofval  of 

ton^e,  646 
Jugular  vem,  aneurismal  varix  of,  169 

wound  of  external  in  ligature  iS.  mb- 
clavian,  210 
Juillard,  results  of  removing  gangreDoua  gat 
in  hernia,  792 


Kauffman,  cases  of  malignant  tomoor  of 

thyroid  body,  573 
Kelsey,  results  of  operation  for  cancer  of 

rectum,  871 
Key,  nature  of  carotid  for  innominate  aneur- 
ism, 165 
Kidney,  abscesses  in,  scattered,  907 
calculi  formed  in,  936 
calculous  pyelitis,  920 
carcinoma  of,  922 

treatment  of,  924 
disease  of,  induced  by  calculus,  946 
by  hypertropliied  bladder,  904 
pressure,  906 
stricture,  109 1 
fistulous  communications,  924 
floating,  924 
gouty,  90 

hiemorrhage  from,  1050 
hydronephrosis,  922 

inflammation  of^  diffuse  interstitial,  906, 
912 
suppurative,  907,  913 
causes  of,  910 
reflex,  911 
influence  of  disease  o(  on  UthotomT, 

973 

lithotrity, 
1015 

irritable  bladder  from,  1036 
morbid  conditions  of,  905 
pelvis  of^  secondary  disease  of,  905 

septic  matter  in,  912 
pyonephrosis  of,  922 
sarcoma  of,  922 

treatment  of,  924 
stone  in,  918 

treatment,  919 
surgical  operations  on  the,  918 

aspiration  of,  925 

exploration  of,  924 

nephrectomy,  926 
abdominal,  928 
results  of,  928,  929 

nephro-Iithotomy,  925 

nephro-raphy,  924 

nephrotomy,  926 

tubercular  or  scrofulous,  920 

tumours  of,  922 
Kingdon,  statistics  of  hernia,  762 
Knre-joikt,  ankylosis  of,  520 
contraction  of,  510 

chronic,  515 
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Knee-joint  {continued). 

contraction  of,  from  consolidated  liga- 
ments, 515 

from  contracted  tendons,  518 

extension  in,  516 

from  inflammation,  514 

with  lateral  displacement,  519 

from  nervous  irritation,  514 

treatment  of,  516 

varieties  of,  513 
deformities  of,  510 
disease  of,  diagnosis  from  hip-disease, 

455 
excision  of,  388 

result  of,  396 

Knight,  digital  compression  in  anearism,  144 

Knives,  hernia,  786 

lithotomv,  Q48 

method  of  holding,  953 

Knock-knee,  510 

MacE wen's  operation  for,  512 

Koch,  statistics  of   ligatore  of  subdayian 

artery,  214 

Kocher,  excision  of  tongue,  646—^49 

results  of  excision  of  knee-joint,  396 

thyroid  body,  571 

Koeberle's  serre^noeud,  1192 

Kohler,  venous  thrombosis,  ^o 

Konig,   presence  of   tubercle  in   strumous 

arthritis,  343 

Kuhl,  ligature  of  both  carotids,  177 

Kttsier,  results  of  operations  for  cancer  of 

breast,  740 

Kyphosis  {»ot^itt,  I  bend),  491,  496 

Labia,  condylomata  of,  1 188 
cystic  tumours  of,  11 89 
hypertrophy  o4  11 88 
mevus  01,  79 
lactate  of  iron,  injection  of,  in  intraorbital 

aneurism,  192 
Lacteal  secretion,  abnormal,  709 

inflammation,   influence   on    cancer  of 

breast,  734 
tumour,  709 
Lambert,  distal  ligature  of  carotid,  180 
Laminar  calcification  in  arteries,  88 
Lane,  distal  ligature  of  carotid,  180 

ligature  of  carotid  and  subclavian,  165 
Langenbeck,  pathological  increase  of  length 
of  bones,  301 
osteopliistic  section  of  upper  jaw,  593 
phosphorus-necrosis  of  jaws,  577 
subcutaneous   injection  of   ergotin    in 
aneurism,  Kl,  194 
Laparotomy.  839,  844 
Laryngeal  phthisis,  675 

syringe,  674 
Laryngectomy,  680 

Labtnoitis  {xifujy^,  the  lanmx ;  itU,  denot- 
ing inflammation),  60S 
acute,  catarrhal,  669 

membranous,  tracheotomy  in,  682 
(edematous,  670 
chronic,  simple,  672 

complications  of,  676 
syphilitic,  674 
traumatic,  672 
tubercular,  675 


Laryngoscope  (A^^vy|,  the  larynx ;  vkow4», 
I  view),  666 

use  of,  in  aortic  aneurism,  156 
Labykgotomy  {\dpuy^,  the  larynx ;  W>*yw, 
I  cut),  682,  686 

after-treatment  of,  69^ 

in  aortic  aneurism,  160 

compared  with  tracheotomy,  694 

indications  for  performance  of,  585 
Laryngo- tracheotomy,  685,  688 
Labynx,  abscesses  near,  676 

conditions  of,  producing  dysphagia,  659 

diseases  of,  660 

extirpation  of,  680 

inflammation  of,  668.    See  Lar3mgitis 

injection  of  nitrate  of  silver  into,  674 

malignant  tumours  of,  679 

necrosis  of,  676 

nervous  affections  of,  677 

paralysis  of,  677 

tumours  in,  677 
treatment,  678 
Lateral  curvature  of  spine,  490.    See  Spine 

displacement  of  knee,  519 

lithotomy.     See  Lithotomy 
Lateritious  deposits  in  urine,  930 
Jjaugier,  ligature  of  subclavian  for  innomi- 
nate aneurism,  164 
Laurence,  Z.,  hernia  of  membranes  of  brain, 

535 
Lawrence,    Sir    W.,    statistics    of   hernia, 

762 
ventral  hernia,  825 
removal  of  nasal  polypi,  552 
cases  of  wound  of  artery  in  herniotomy, 

795 
Lawaon,  compression  in  inguinal  aneurism, 

*39 
Lead,  acetate  of,   injected   in   gonorrhoea, 

1074 
Lee,  U.,  subcutaneous  division  of  rein  in 

varix,  65 
Lee,  R.,  statistics  of  ovariotomy,  1198 
Leu,  deformities  of,  510 

excision  of  bones  of,  398 
Le^,  hiemophUia,  81 
Leisrink,  statistics  of  excision  of  hip-joint, 

467.  468 
Leukoplakia,  630,  631 
Lichenoid  of  the  tongue,  632 
Lidell,  neuroma  of  optic  nerve,  29 
Ligaments  of  joints,  disease  in,  326 

of  knee,  consolidation  of,  515 
LioATVBE  {ICgo,   I  bind),  tor  anbubism, 
121,  145 
above  and  below  sac,  121 
accidents  after,  126 
Anel's,  121,  122 
Brasdor's,  121 

compared  with  comprewion,  143 
gangrene  after,  133 

treatment  of,  134 
hsmorrhage  after,  131 
treatment  of,  132 
Hunter's,  121,  12a 
effects  of,  122 

indications  and  contim-indicatious 

oi;  124 
mortality  after,  126 
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LiOATUBE  FOR  ANEURISM  {continued), 
on  cardiac  side,  122 
distal  side,  123 
statistics,  124 
recmrent  pulsation  after,  126 

treatment  of,  129 
secondary  aneurism  after,  129 
suppuration  and  sloughing  of  sac 
arter,  131 
treatment  of,  132 
LiOATTJRE  of  aorta,  abdominaJ,  236 
of  arteria  dorsalis  pedis,  257 
axillary  artery,  218 
brachial  artery,  221,  321 
brachio-cephaiic  arteiy,  194,  195 
carotid  artery,  128,  173 
on  both  sides  of  neck,  177 

distal  side  of  aneurism,  179 
effects  of,  on  brain,  176 

on  lungs,  179 
for  aortic  aneurism,  158 
elephantiasis,  43 
innominate  aneurism,  165 
with  subclavian,  165 
intracranial  aneurism,  188 
intraorbital  aneurism,  192 
suppuration  of  sac  after,  175 
of  dorsal  artery  of  foot,  257 
femoral  artery,  common,  243 
in  the  middle  of  the  thigh,  250 
superficial,  244 

accidents  after,  247 

for  elephantiasiB,  43 

gauCTene  after,  249 

results  of,  246 

return  of  pulsation  after,  249 

secondary  aneurism  after,  249 

secondary  haemorrhage   after, 

2^8 

wound  of  vein  in,  247 
fflutea]  artery,  239 
fliac  artery,  common,  233 
results  of,  235 
external,  229 

Abemethy*s  method,  229 
Cooper's  method,  250 
for  aneurismal  vuix,  233 
combined  inguinal  and  pop- 
liteal aneurism,  233 
popliteal  aneurism,  251 
gangrene  after,  233 
practical     points     regarding, 

231 
recurrent  pulsation  after,  232 

results  of,  232 

secondary  haemorrhage    after, 

232 
suppuration  after,  232 
tetanus  after,  233 
internal,  239 
lingual  artery,  638 
peroneal  artery,  257 
radial  artery,  224 

subclavian  artery,  for  axillary  aneur- 
ism, 206 
behind  scalenus  anticus,  211 
in  third  part,  207 
for  innominate  aneurism,  164 
with  carotid,  165 


LiGATUBK  {conUnwed^, 

of  subclavian   artery,    for  sabdaYua 
aneurism,  198 
on  distal  side,  202 
on  tracheal  side,  200 
statistics  of  operational  aoo 
accidents  after,  210 
fpmsrene  after,  216 
for  mflamed  aneuriam,  217 
inflammation  of   contents  of  ehes 

after,  212 
results  of,  212 

secondary  hemorrhage  after,  3i6 
suppuration  of  sac  after,  213 
thyroid  artery,  570 
tiboal  artery,  anterior,  256 

posterior,  255 
ulnar  artery,  223 
vertebral  artery,  203 
Ligature  in  aneurism  by  anastomosii  ^ 
in  cancer  of  tongue,  638 
in  osteo-aneurism,  321 
of  naevus,  71 — 74 
pedicle  in  ovariotomy,  1099 
pUes,894 
polypus  of  noee,  551 

uterus,  1 193 
prolapsus  ani,  901 
tumours  of  rectum,  872 
urethra,  1130 
Limbs,  deformities  of,  496,  503,  510 
Lindemann,  treatment  of  hydatids  of  Km, 

856 
Lines  semilunares,  hernia  in,  825 
Linear  osteotomy,  272 
Lipoma  {Klwos,  fat),  of  breast,  720 

of  nose,  542 
nsevoid,  79 
Lips,  cancer  of,  560 

congenital  malformations  aH,  557 

contraction  of,  557 
diseases  of,  557 

encysted  and  erectile  tumooiB  0^  557 
epithelioma  of,  558 
operation,  559 
fissure  of,  558 
hypertrophy  of,  557 
malignant  diseaiw  of,  558 
niBvus  of,  76,  558 
pUstic  surgery  of,  613.    Set  Hare-bp 
restoration  of,  621 
ulceration  of,  557 
warty  growths  of,  558 
Lisfranc,  excision  of  portion  of  thcrBCtnm-o69 
Lister,  Sir  J.,  aortic  tourniquet,  226 
operation  for  excision  of  wiist,  583 
for  hernia,  769 
Listen,  aneurism  of,  114,  117 

eiTor  in  ligature  of  subclaritn,  210 
ligature  in  nsvus,  72 

of  carotid  and  subcUriao,  200 
method  of  holding  knife  in  Ktbotany, 

954 

operation  for  excision  of  W^  ^'' 

5«7,  590,,  , 
statistics  of  lithotomy,  971 
treatment  of  tetanus,  37  . 

Lithectasy  (xffloy,  a  stone;  iKjinh^^^' 

ing),  1023 
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in, 


uthic  acid  calculi,  931 
deposits,  930 
Litholapaxy,  989,  1000 
Lithometer  sound,  990 
Lithotome  cachd,  983 
Lithotomy  (xl^ot,  a  stone ;  riium^  I  cut) 

,947  . 

choice  of  operation,  1017 

compared  with  lithotrity,  loio  ] 

in  aged  persons,  1013  \ 

children,  1013 

females,  1024 
l^am-clastic  tube  in,  958 
instruments  for,  947 
preparation  of  patient  for,  949 
recurrence  of  calculus  after,  1017 

results  of,  1017 

BILATERAL,  97^1  9«3 
LATBBAL,  950,. 

accidents  during,  967 
after- treatment  of,  959 

in  boys,  960 

difficulties  in,  961 
mortality,  97»       „  ^     , 

bruising   and   over-distension 

975      ^ 
cystitis  alter,  073 
dangers  attending,  970 

difficulties  in,  961        ,    , 

from  encysted  calculus,  962, 

964 
in  entering  bladder,  962 

finding  stone,  962 

from     fracture    of     calculus, 

966 

position  of  stone,  963 

prosUtic   tumours,    962, 

9^ 

rickets  of  peine  bones, 

965 

in  seizing  and  extracting  stone, 

from  shape  and  size  of  stone, 

965 
spasm  of  bladder,  963 

diffhae    inflammation    after,    973, 

974 
dilAtation  of  prostate  and  neck  of 

bUdtlor,  9C6 

extraction  of  stone  in,  956 

difficulties  of,  962 
hsemorrhage  after,  973 

during,  967 
incision,  external,  in,  9^1 

in  prostate,  954*  9^ 
influence  of  age  on,  972 

of  shock  on,  Q73 
sUte  of  kidneys  on,  973 
lithotome  for,  958 
missing  urethra  in,  970 
morUhty,  971,  973 
l»cntonitis  after,  975 
|K>sition  of  knife  in,  953 

of  patient  in«  950 
prolonged,  danger  of,  973 
pytjemia  and  scptica'iuia,  causes  of 

death,  975 
removal  of  large  calculus  in,  965 
sloughing  after,  975 


Lithotomy,  lateral  {continued), 
sounding  for  stone  in»  950 
statistics  of,  971 
wound  of  arteries  in,  967 

bladder,  970 

bulb,  969 

rectum,  970 

HBDIAN,  976 

compared  with  lateral,  978 
difficulties  in  extracting  stone   in, 
980 
in  entering  bladder  in,  981 
ease  and  simplicity  of,  979 
for  prostatic  calculus,  1022 

urethral  calculus,  1020,  1021 
hamorrhsge  in,  979 
history  of,  976 
indications  for,  982 
operation,  977 

prostate,  treatment  of,  980,  981 
wound  of  bulb  in,  979 

rectum  in,  979 

MKDIO-BILATEBAL,  984 
HEOIO- LATERAL,  976 
BECTO- VESICAL,  976,  985 
SUPRA  PUBIC,  97^  985 

in  females,  1024 
operatiou,  986 

causes  of  danger  in,  987 

URETHRA  I^  1019 

in  female,  1023 

VAGINAL,  1024 

Litho-triptic  lithotomy,  1008 
Lithotrite  (Aiaoy,  a  stone;  rplfim^  I  grind), 
990 
Bigelow's,  loco 
Civiale*s,  991 
Thompson's,  992 
urethral,  1005 
Weiss's,  990 
Lithotrity  (A/tfoi,  a  stone ;  r^$m^  I  grind), 
989 
accidents  in,  1004 
aniesthetics  in,  992 
atonv  of  the  bladder  after,  1007 
breaking  stone  in,  995 
catheter  for,  997 
compared  with  lithotomy,  1 010 
complicate<l  by  enlarged  prostate,  1005 
conditions  influencing  choice  of,  1013 
age  of  patient,  1013 
natiue  of  calculus,  10 14 
state  of  bladder,  10 15 
kidneys,  1015 
proHtatc,  1016 
urethra,  1016 
constitutional  disturbance  from,  1008 
cystitis  after,  1006 
dancers  in,  1006 
exploration  of  bladder  after,  998 
history  of,  989 
inipartion    of   fragments   of  stone    in 

urethra,  1004 
in  children,  1013 
elderly  people,  1 01 3 
females,  1025 
instruments  for,  990 
introduction  of  lithotrite  in,  993 
irriUtion  of  bladder  after,  999 
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LiTHOTRiTY  {continued). 

mortality  in  hospital  practice,  1012 
operation  of,  993 

before  1878,  989 

Rubsequently  to  1 878,  999 
perineal,  1008 

preparation  of  patient  for,  992 
recurrence  of  calculus  after,  1017 
seizure  of  stone  in,  994 

Brodie's  method,  994 

Civiale's  method,  995 
statistics  of,  loi  i 
washing  out  bladder  after,  998 
Little,  ligature  of  carotid  and  subclayian, 

Littre's  o})eration  for  intestinal  obstruction, 

845,  862 
Litzmann,  mollities  ossium,  307 
Liver, operations  on,  for  abscess  and  hydatids, 

854,85s 
Lizars,  ligature  of  brachio-cephalic  artery, 

195,  198 

ovariotomy  performed  by,  1 198 

Lock-jaw.     See  Tetanus 

Longitudinal  piles,  888 

Longmore,  ligature  of  both  carotids,  178 

Loose  cartilages  in  joints,  353 

treatment  of,  355 

Lordosis  {Kop66st  bent  or  curved),  491 

Lorinser^s  case  of  obturator  hernia,  827 

Lower  extremity,  aneurism  of,  225 

conservative  surgery  of,  399 

deformities  of,  qio 

Lucas,  cross-legged  deformity  in  ankylosis  of 

hip-joint,  475 

Lucifer-match  disease,  577 

Luke,  statistics  of  strangulated  hernia,  778, 

781,  801 

Petit's  operation,  799 

Lumbar  incision  for  artificial  anus,  846 

in  children,  863 

compared  with  inguinal  colo- 

tomy,  849 

region,  hernia  in,  825 

Lund,  treatment  of  congenital  talipes  e<xuino- 

varus,  527 

Lungs,  effect   of  ligature  of  carotid   on, 

pressure  on,  by  aortic  aneurism,  155 
by  azillaiT  aneurism,  213 
Lupus  {L(U,  a  wolf ),  3 

causes,  6 

diagnosis  of,  6 

from  impetigo,  6 

rodent  ulcer,  10 
squamous  epithelioma,  6 

erythematosus,  3 

exedens  or  exulcerans,  5 

non-exedens  or  non-ulcerative,  5 

of  nose,  542 

scraping  in,  7 

situation,  5 

structure  of,  4 

symptoms,  5 

treatment  of,  6 

ulcerative,  5 

vulgaris,  4 
Lymphadenitis,  44 

symptoms  and  treatment,  46,  47 


Lymphadenoma  (lympha,  lymph ;  IVt  > 
gland),  49 

of  axillary  glands,  751 
Lymphangioma  of  tongue,  629 
Lymphangitis,  40 

diagnosis  and  treatment,  41 
Lymphatic  glands  of  axilla,  lyinphadenoau 

of,  7 SI 
cancer  of,  731 

strumoui)  disease  of,  751 
bronchial,  enlarged,  coinpre&iion  of  •>-«• 

phagus  by,  660 
chronic  inflammation  of,  45 
of  groin,  enlai^ed,  diagnosis  from  bir 

nia,  819 
of  neck,  enlargement  of,  566 
strumous  disease  of,  46 
Lymphatic  vesselit,  inflammation  of,  40 
causes  of,  40 
diagnosis,  41 
morbid  anatomy,  40 
results  of,  41 
symptoms^  40 
treatment,  41 
Lymphatics     of    penis,    inflammation   <•• 

1076 
Lymphorrhow  {lympha,  lymph ;  ^  I  flo* 

42 
Lynn,  lithotomy,  971 


McCABTHTfligature  of  carotid  for  innomis^' 

aneurism,  165 
McDowell,  E.,  ovariotomy  perfomwd  ly. 

MacEwen, acupuncture  in  popliteal  tnttuucL 
152 
operation  for  knock-knee,  512,  522 
transplantation  of  bone,  364 
MacgiU,  b^ture  of  both  carotids,  I77 
McGuire,  ligature  of  abdominal  aorta,  237 
Mackenzie,  syphilitic  lax3mgiti^  674 

treatment  of  tubercular  laryngitis,  bTt- 
results  of  thyrotomy,  679 
Macro-glossia,  629 
Macrostoma,  557 

Madelung,  casea  of  enterectomy,  S52 
Maisonneuve's    sonde    condnctrice,   11^ 

1 105 
Malar  bone,  tumours  growing  from*  $85     ^ 
Malformation,  oongenitaL     See  CoD|ccmtii 

Malformation 
Malgaiffne,  ligature  of  carotid  and  nbdiras 
for  innominate  aneurism,  166 
mortality  from   lithotrity  in  kospitil 

practice,  1012 
statistics  of  hernia,  762 
Malherbe,  urethral  fever,  915 
Malignant  disease  of  bone,  311 
of  tonsil,  657 
epulis,  576 
nasal  tumours,  542,  552 

I»lyp.  549 
saroocela,  1176 

stricture  of  ceaonhagns,  662 
of  rectum,  067 

tumours  of  thyroid  body,  573 
Malleoli,  excision  of,  409 
Malposition  of  testis,  11 46 
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Mamma,  cysto-sarcoma  of,  725 

diagnosis  of  sarcoma  of,  from   adeno* 

fibroma  aud  adeno-sarcoma,  728 
fibroma  of,  720 
syiihiliiic  disease  of,  716 
Mammary  abscess,  711 

treatment,  713  i 

glaud.     6Vf  Hreast  * 

tumour,  chronic,  722,  737  \ 

|»ainful,  723 
Manipulatiou  in  aneurism,  148 
in  intestinal  obstruction,  838 
in  subclavian  anuurisni,  194 
Mapother,  conipression  in  ilio-femoral  aneu- 
rism, 1^9 
Marian  operation,  976 
Marshall,  acupuncture  in  aortic  aneurism, 
I  $2 
performance  of  tracheotomy,  687 
stretching  the  sciatic  nerve  in  sciatica, 

results,  19,  20 
treatment  of  empyema,  700 
31arshaU*8  osteotrite,  287 
Marsh,    Howanl,  statistics  of  cases  of  hip- 

diseaae  in  childliood,  453 
Martin,    Sir  J.    K.,   injection  of  iodine  in 

hydrocele,  1 156.  1 1 57 
^lauuoir,    floxion-treatment    in    aneurism, 

H7 
Maxilla.     .<Jr/?  Jaw 
May,  Hcnnett,  stone  in  kidney,  926 
Mayo,  axillary  aneurism  pressing  on  pleura, 

213 
ATeatns  auditorius,  concretions  in,  536 
3Iecbanical  moans,  various,  for  treatment  of 

aneuriHui,  152 
Meckel,  rare  fonn  of  hare-lip,  614 
Median  fissure  of  lip,  614 

lithotomy,  976.     Hce  Lithotomy 
3Ietlio- bilateral  lithotomy,  984 
.Mrdio-lateral  lithotomy,  976 
>Iedullary  membrane  of  bone,  inflammation 
of,  265 
tumour    of   hnm^nis,    diagnoftis    from 
axillary  aueurii>ni,  205 
Melancholia,  sexual,  1182 
Melanotic  aanoma,  13 
M<don-S4»ed  IkxIicj*.  353 
jifembranea  g^  bmin,  hi-niia  of.  535 
Meningocele    (m^»'0'^    membrane ;    ic^Xni   a 

tumour),  535 
M easing,    results  of  excision  of  knee-joint 

( treat e<l  antiiieptically),  396 
Meta^'arpal  l>one»,  exrixiun  of,  388 
Metatarsal  bones,  excision  of,  410 
M«'ver,  follicular  hyiH-rtrophy  of  now,  544      | 
Microc<Kci  in  g^'norrhoeal  pm*,  1069 

in  pus  of  acute  arthritis,  333 
Mi<bb  ^'«n»^*"  galvanic  «'cni«M.'ur,  644 
MilitaO'  ■"'^K*''>*'  b'tanas  in,  32 
Slilk-abs*-r»N  7»« 

abnciice  and  excrjw  of,  709 

^.fiction  of,  by  tlio  male,  751 
^jiller,  elf«'ct  of  ligaiun*  of  carotid  on  luogs, 

179 
Mi»«'«"s  elbow,  477,  482 
3IiMarria^<'  compliraimg  hernia,  778 
M<»lb'»"«  liK'**"^' "f  ^>lb  I'i^JotidM,  177 
Mob's,  «4 

VOL.   II. 


MoLLiTiEs  088IUM  {JjoL  softaess  of  bones), 
306 

cause  of,  307 

diagnosis  of,  308 

seat  of,  307 

structural  changes  in,  306 

symptoms  of,  308 

treatment,  308 

urine  in,  308 
Monteiro,  ligature  of  abdominal  aorta,  237 
Montgomery,  distal  ligature  of  carotid,  180 
Moore,  division  of  gustatory  nerve,  637,  638 

intra-cranial  aneurism,  184 
Moral  effects  of  enlarged  prostate,  1059 
Morgan,  J.  H.,  inflammatory  affection  of  the 

arteries,  93 
Morris,  carotid  aneurism,  131,  175 

cases  of  chronic  intestinal  obstruction. 

Morton,  iiyection  of  iodine  in  treatment  of 

spina  bifida,  414 
Uother's  marks,  (A^  76 
Mott,  excision  of  clavicle,  374 

ligature  of  carotid  for  innominate  aneu« 

rism,  165 
ligature  of  carotid  and  subcUvian,  166 
ligature  of  both  carotids,  178 
ligature  of  brachio-cephalic  artery,  194, 

198 
ligature  of  common  iliac  for  aneurism, 

234 
Mouth,  diseases  of,  629 

floor  of  mouth,  650 
plastic  surgery  of,  602 
iloxon,  embolic  enteritis,  85 

pathology  of  atheronm,  88,  89 
Mucous  nasal  polvp,  548,  549 

diagnosis  and  treatment,  550 
Mulberry  calculus,  933 
Multilocular  cysts  of  lower  jaw,  59S 
Mumps,  j6o.     ^  Parotitis 
Murray,  ligatare  of  abdominal  aorta,  237 
Murray,    W.,    compression    of    abdominal 
aorta  for  aneurism,  139,  226 
division  of   posterior  tibial    nerve    in 
tetanus,  37 

gravid  uterus  in  an  umbilical  hemiay  823 
Mi'HCLKK,  diseases  of,  486 

of  forearm,  disorders  of,  503 
inflammation  of,  486 
syphilitic  disease  of,  487 
tmnours  of,  487 
treatment,  489 
Muscular  action  a  cause  of  aneurism,  100 

acauMe  of  stricture  of  urethra. 
1085 
Musculo-spiral  nerve,  paralysis  of,  29 
Mussey,  Ugature  of  both  carotids,  177,  178 

excision  of  the  whole  scapula,  372 
Myeloid  (/tvfA^f,  marrow  ;  cioof,  form)  sar- 
comata of  bone,  317 
of  lower  jaw,  595 
of  up|jcr  jaw,  583 
Myomata  uf  bladder,  1047 
Myxu'dema,  571 

Myxoma  (/u^o,  mucus)   in  parotid  gland, 
562 

K^vuio  (ncrruj;  «IBor,  form)  lipoma,  78 

4  R 
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"SsTUB  {Lot,  a  mole),  68 
capillary,  68 
stracture  of,  68 
treatmexit  of,  69 
venona  or  cayernous,  68 
NiBVTTS  of  cheek,  ^6 

extremities,  79 
eyelids,  75 
face,  75 
fontanelle,  74 
labia,  79 
lips,  76 
neck,  79 
nose,  75 
penis,  78 
scalp,  74 
tongue,  78,  634 
tmnk,  79 
Yulva,  78 
KcTUS  in  bone,  320 
Nuls,  diseases  oj,  i 
hypertrophy  of,  3 
inflammation  of  matrix  of^  i 
ingrowing,  2 
s]rphilitic  disease  of,  3 
Nasal  bones,  fistnlons  openings  in,  612 
necrosis  of,  546 
cayi^,  affections  of,  543 
douche,  C44 
fossae,  cslcali  in,  546 
speculum,  543 
tumours.    Su  Kose 
Naso-orbital  tumours,  554 

diagnosis  from  naso-pharyngeal  tumour, 

Naso-phaiyngesl  tumours,  551 
Navel,  epithelioma  of,  857 

ulceration  of,  857 
Neck,   abscess  of,  diagnosis  from  carotid 
aneurism,  171 
congenital  fistulse,  564 
cysts  of,  565 
deformities  of,  496,  501 
diseases  of,  564 
enlaiigement  of  lymphatic  glands   in, 

566 
hydatids  of,  565 
hydrocele  of,  565 
neyus  of,  79 
tumours  of,  564,  566 
congenital,  566 
diagnosis  from  carotid   aneurism, 

171 
Necbobis  (rcKipoi,  dead),  264,  288 

acute,  279,  294 

diagnosis,  281 

patnolo^,  280 

prognosis,  281 

results,  281 

sjrmptoms,  279 

treatment,  281 
amputation  in,  298 
causes  of,  288 
characters  of,  289 
central,  289,  292,  296 

treatment  of,  296 
cranial  bones,  299 

results,  299 

treatment,  300 


Kbobosis  {efnUinued). 
closes  in,  292 
exfoliation  in,  291 
instruments  for  removing  brae  in,  n6 
peripheral,  289,  295 

treatment  of,  295 
quiet,  290 
repair  in,  292 
resection  in,  298 
senile,  289 

separation  of  bone  in,  291 
sequestrum  in,  289 
renioval  of,  295 
symptoms  o^  290 
syphilitic,  289 
treatment  of,  294 
total,  289 

without  suppnration,  290,  292 
Nbcbosis  of  cancellous  tissue,  270 
cranial  bones,  299 
law,  577 
larynx,  676 
nasal  bones,  546 
patella,  300 
pelvis,  464 
ribs,  300 
Nedopil,  tubercular  ulcer  of  tonne,  653 
Needles,  arrest  of  haemorrhage  by  F*^ 

ol     Set^  Acupressure 
N^ton,  cystic  tumours  of  bone,  310 
operation  for  partial  hare-lip,  61S 
operation  for  penile  fistnla,  1124 
Nephritis  (it^i,  a  kidney  ;  *?*«,  dof^ 
inflammation),  acute  diffiwd  ^s:^s• 
stitial,  906,  913,  949 
causes  of,  910 
with  abscises,  907,  913 
chronic,  diagnosis  ftom  spioal  »»$. 

425 

Neret,  subclavian  aneurism  conuimmci:^ 

with  lung,  215 
Nerves,  effects  of  aneurism  on,  109 
fifth,  section  of,  24 
gustatory,  section  o^  in  ctneer,  63; 
mflammation  o^  18  ^ 

phrenic,  iiy  ury  of,  in  hgatoR  of  ja  * 

clavian,  213 
pneumogBstric,  pressure  of  anenrism  s, 

recurrent  laryngeal,  pressure  on,  ij.n 

160,  161 
section  of,  in  neuralgia,  23—26 

in  tetanus,  37 
state  of^  in  tetanus,  36 
stretching  of,  19 
tumours  on,  29 
Nervous  affections  of  larynx,  677 

irritation,     contraction   of  kMe-j<»^- 

from,  514 
contraction  of  muscles  from,  49^ 
symptoms  from  catheteriion,  1097  . 
system,  diseases  of,  a  cause  of  defiMBUtT. 

Nefraloia  (rctijpor,  a  nerve ;  ikjttj  pait  • 

causes  of,  21 

diagnosis  of,  from  aneurism,  114 
from  inflammation,  22 
from  organic  disease,  22 
from  spinal  caries,  422 
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Kburaloia  (continued), 

facial,  24 

section  of  nerves  in,  23,  24,  25,  26 

situations  of,  21 

stretching  affected  nerve,  23 

symptoms  of,  20 

treatment  of,  22 
Nevralqia  of  bladder,  1045 

of  breast,  708 
hip,  diagnosis  from  sacro-iliac  disease, 

438 
joints,  357 
testis,  1 147 
Nenritis  (yffvjpoy,   a  nerve;    Uity  denoting 

inflammation),  18 
Neuroma  (Mi^r,  a  nerve),  29 

traumatic,  30 

treatment  of,  30 
Nicati,  rare  form  of  hare-lip,  614 
Nipple,  Clacked,  710 

eczema  of,  711,  734 

inflammation  of,  710 

retraction  of,  in  cancer,  730 

supernumerary,  707 
Kocht,    stretching    the   sciatic    nenre    in 

sciatica,  statistics,  19 
Noli-me-tangere,  8 
Norman,  ligature  of  brachio-oephalic  artery, 

194 
Nonis,  statistics  of  compression  in  aneurism, 

143 

statutics  off  ligature  of  external  iliac, 
232 
N08R,  abscess  of,  545 

acne  rosacea,  541 

ala  of,  restored,  607 

bleeding  from,  546 

treatment,  547 

calculi  in,  546 

catarrh,  chronic,  543 

columna  of,  restored,  606,  610 

columnar  papilloma,  555 

depressed^  operation  for,  612 

diseases  of  541 

epithelioma  of,  542 

external  affections  of,  541 

fetid  discharge  from,  545 

fistulous  openings  into,  612 

follicular  hypertrophy,  544 

flonorrhoeal  inflammation  of,  1082 

lipoma  of,  542 

lupus  of,  542 

malignant  tumours  of,  552 

nievtts  of,  75 

necrosb  of  bones  of,  546 

plastic  surgery  of,  606 

polypi  of,  310.    See  Polypus 

restoration  of,  607 

septum,  deviation  of,  543 

thickening  of  membnine  of,  545 

traumatic,  30 

treatment  of,  30 

ulcers  and  fissures  of,  542 

watery  dischaige  from,  $44 
Nucleus  of  calculi,  936 
Nunneley,  intraorbital  aneurism,  \^  191 

operation  for  removal  of  tongue,  642 

Oblique  inguinal  hernia,  805.    See  Hernia 


Obre's  case  of  obturator  hernia,  827 

trachea-tube,  692 
Obstruction,  intestinal,  831.    See  Intestinal 

Obstruction 
Obturator  artenr.     Set  ktiATY 

hernia,  820 
Occlusion  of  arteries,  96.    See  Arteries 
Occupation,  influence  of,  on  hernia,  763 
CEdema  (oM»,  I  swell)  from  aortic  aneurism, 

from  innominate  aneurism,  162 
of  larynx,  dysphagia  from,  670 
inflammatory,  of  scrotum,  11 43 

(Edematous  laryngitis,  670 

O'Orady,  ligature  of  brachio-cephalic  arterv, 

195 
(EsoPHAOTTB,  dysphagia  from  foreign  bodies 

in,  661 
dysphagia  from  pressure  on,  659 
stricture  of^  659 
cancerous,  662 
diagnosis  o^  661 
fibrous,  662 
gastrostomy  for,  664 
hysterical  or  spasmodic,  661 
treatment  of,  063 
GStlingen,  intraorbital  aneurism,  190 
Olecranon,  excision  of,  382 

enlaigement  of  bursa  over,  482 
Ollier's    experiments     on    bone-producing 
power  of  periosteum,  293,  363,  404 
operation  for  rhinoplasty,  61 1 
removal    of  naao-pharyngeal   tumour, 
522 
Omentum  in  hernia,  759,  761 
cysts  in,  794 

excision  of,  in  hernia,  794 
management  of,  793 
sacs  or  apertures  in,  794 
Onychia,  i 
simple,  2 
sypnilitic,  2 
Open  piles,  884 

Ophthalmic  artery,  aneurism  of,  t88 
Opisthotonos  (ifrttftft,  backwards ;  rtivm,   I 

stretch),  34 
Optic  neuritis  from  intra-cranial  aneurism, 

185 
Orbit,  aneurism  in,  188 
Orchitis  (5px<'»  ft  testicle  ;  itist  denoting  in- 
flammation),  1 148.     See  Testis,  in- 
flammation of 
syphilitic,  11 72 
Oiganic  stricture  of  oesophagus,  662 

of  urethra,  1085,  1087 
Orthopeedic  (V^'t  straight ;  muScto,  educa- 
tion) sultry,  499 
Os  calcis,  excision  of,  402 
Osseous  ankylosis,  351,  353,  472 

of  knee,  520 
OsTEiTiH  {hirriwf  a  bone ;  ilia,  denoting  in- 
flammation), 261 
affecting  cancellous  tissue,  267 

compact  tissue,  261 
chronic,  271,  273 
symptoms,  271 
treatment,  272 
deformans,  272,  301 
osteoplastic,  270 

4  K  3 
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Osteitis  (earUinued), 

pathology  of,  261 

rarefying,  262,  267,  291 

scrofulous,  267 

treatment  of,  198 
OsTBO-ANEURisM  {}vrio¥,  a  bono ;  aneuriim\ 

319 
characters  of,  319 

diagnosis,  320 

Ik^ature  in,  321 

of  humerus,  diagnosis  from  aneurism, 

205 
situation  of,  320 
symptoms  of,  320 
treatment  of,  321 
Osteo-cancer  {oarioVf  a  bone  ;  canccr\  311 
Osteo-cephaloma  {hariov,  a  bone  ;  k^^oXi},  a 

head),  311 
Osteoclasts,  263,  264,  273 
of  antrum,  582 
breast,  721 
Osteomalacia  {horiov,  a  bone ;  fiaXaictff,  soft), 

306.     See  Mollities  ossium. 
Osteo-myelitis  (^or^oy,  a  bone ;  fivtA^f,  mar- 
row ;    itia,  denoting   inflammation), 
265 
acute  diffuse,  265 
diffuse  septic,  276 
symptoms,  278 
treatment,  278 
idiopathic  infective,  266 
pathology  of,  265 
simple  acute,  265 
Osteoplastic    {dardor,   a    bone ;    ir\dff<rtt,    I 
form)  osteitis,  270 
periostitis,  260,  270 
section  of  upper  jaw,  593 
Osteophytes,  260 
Osteoporosis  {hixriop,  a  bone ;  v6poSf  passage), 

263 
Osteo-rhinoplasty  {ia-rdow,  a  bono ;  ^,  the 

nose ;  vXdira'w,  I  form),  611 
Osteotome,  Gowan's,  467 
Osteotomy  (^^tcoi',  a  bone ;  rd/tytf,  I  cut), 
antiseptic,  511 
linear,  272,  522 
Osteotrite  {6ar4ov,  a  bone ;  r^fiw,  I  grind), 

287 
Otis,  evacuator  invented  by,  1002 
internal  urethrotomy,  1 104 
treatment  of  prolonged  gleet,  1076 
urethrometer,  1093,  1104 
Otitis  {oZs,  genitive    ur6sf  the    ear;    Ui8, 
denoting  inflammation)  externa,  537 
Otorrhoea  {ols,  genitive  wt6s,  the  ear ;  ^w, 

I  flow),  541 
Ovarian  Tumours,  1195 
dia^osis,  1195 
excision  of,  11 98 
incision  and  drainage  in,  1197 
medical  treatment  of,  1196 
tapping  in,  1196 
treatment  of,  11 96 
Ovaries,  absence  of,  11 90 

hernia  of,  1203 
Ovariotomy  {ovarium^  an  ovary ;  rdfuw,  I 
cut),  1198 
antiseptic  precautions  in,  1200 
mode  of  performing,  1201 


!  Ovariotomy  (eontimud). 
'  after-treatment,  1203 

I  preparation  of  patient,  1200 

results  of,  1 198 
Overflow  of  urine,  1044 
Oxalate  of  lime  calculi,  933,  936 
lithotrity  in,  10 14 
deposits  of,  932 
treatment,  933 
Ozena  (0{«>  I  smell),  544 
simple,  545 
strumous,  545 
syphilitic,  545 


Pachydermatous  tumour  of  scalp,  533 
Paget,  Sir  J.,  benign  and  malignant  tamoiin 
of  bone,  317 
duration  of  life  in  scirrhns  of  the 


732.740 
increased  length  of  bones,  301 

statistics  of  cancer  of  breast,  740 

osteitis  deformans,  272,  301 

quiet  necrosis,  290 

watery  discharge  from  nose,  544 
Pain  in  aneurism  of  aorta,  154 

of  innominate  artery,  162 

in  calculus,  941 

in  cancer  of  breast,  730 

in  hip-joint  disease,  442 

in  intra-cranial  aneurism,  185 

in  sacro-iliac  disease,  436 
Painful  conditions  of  bladder,  1045 

mammary  tumour,  723 

subcutaneous  tubercle,  30 
Palate,  hard,  Assures  of,  626 
necrosis,  652 
perforation  of,  628 

plastic  surgery  of,  623 

soft,  fissures  of,  623 
Pancreatic  sarcoma,  722 
Papillomata  of  bladder,  1046 

larynx,  677 

rectum,  872 

skin,  15 

tongue,  634 
Paracentesis  {ttapi,  beyond ;  Ktrr4m,  I  picroe. 

See  Tapping 
Paralysis  of  bladder,  1061 

of  facial  nerve,  27 

of  larynx,  677 

of  muscles  of  limb,  reflex,  318 

deformity  from,  497 

from  intra-cranial  aneurism,  186 

infantile,  498 

rheumatic,  28 

traumatic,  28 
Paraphimosis    {wopl,    beyond;    fWs>    a 
muzzle),  1137 

treatment  of,  11 37 
Paraplegia  from  curvatore  of  spine,  413 
Parasitic  cyst  of  breast,  719 
Park,  excision  of  the  knoe-jotnt,  360 
Parker,  ligature  of  both  carotids  17S 
Parker,  R.  W.,  aneurisms  in  young  »ttbiectN 
100 

automatic  retractor,  689 

cases  of  caries  of  spine,  4^1 
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Parker,  Rashton,  co-existence  of  adenoma 
and  carcinoma  in  the  same  breast,  736 

embolic  arteritis,  85 

trachea  tube,  694,  696 
Parotid  oland,  diseases  of,  560 

excision  of,  564 

inflammation  of,  560 

tumours  of,  561 

diagnosis  of,  C63 
malignant,  562 
treatment  of,  563 
Parotitis  (vofN^u,  the  parotid  gland ;  itis, 

denoting  inflammation),  560 
Patella,  disease  of,  478 

disease  of  bursa,  478 

necrosis  of,  300 
Paulus  .^gineta,  resection  of  bones,  359 
Peacock,  experiments  on  arteries,  95 

sacculated  aneurism,  103 
Pean,  excision  of  pylorus,  853 
Pedicle  of  orarlau  tumour,  management  of, 

1199 
Pelletan,  aneurismal  tumours,  109 
Pelvic  hemijB,  826 
Pklyis,  diffuse  cellulitis  of,  973,  974 

diagnosis  from  sacro-iliac  disease,  439 
in  hip-joint  disease,  453 

necrosis  of,  464 

rickets  of,  complicating  lithotomy,  965 
Pelvis  of  kidney,  secondary  disease  of,  905 

septic  matter  in,  912 
Peniires,  statistics  of  excision  of  knee,  396 
Penile  fistula,  1124,  1125 
Pekis,  adhesion  of,  to  scrotum,  1131 

amputation  of,  1 142 

cancer  of,  1140 

diseascB  of,  1131 

encysted  tumours  in,  1 143 

epithelioma  of,  1141 

fibrous  tumour  of,  1 140,  1 143 

fistula  in,  1124,  1125 

gangrene  of,  11 39 

gonorrhoeal  induration  of,  1079 

herpes  of,  1 138 

homy  excrescences  on,  11 39 

inflammation  of,  11 38 

malformations  of,  1131 


nsevus  of,  78,  1 14; 
removal  of,  by 
warts  on,  1 139 


vanic  ^raseur,  1143 


wound  of  dorsal  artery  of,  in  lithotomy, 
968 
Pepper,    Dr.,    tapping    pulmonary  cavity, 

704 
Perchloride     of    iron,      injection     of    in 
aneurism,  151 

in  gluteal  aneurism,  239 
in  hsemorniagic  diathesis,  82 
in  intraorbital  aneurism,  192 
in  nevus,  70 
in  varix,  64 
Percussion  in  intestinal  obstruction,  838 
Perforations  in  palate,  628 
Periarteritis,  92 

a  cause  of  apoplexv,  92 
Pericardium,  tapping  the,  705 
Perineum,  laceration  of,  with  recto-vaginal 
fistula,  874,  875 
wounds  of  arteries  of,  967,  979 


I 


Perineal  abscess,  11 20 
forms  of,  1 121 
treatment,  1122 
fistula,  1 123 
hernia,  828 

incision  in  imperforate  anus,  861 
lithotrity,  1008 

applicability,  loio 
results,  1009 
section  for  stricture,  1 107 
Perinephritic  abscess,  426 
Periosteum,  inflammatory  processes  in  the, 
259,  260^  270 
regeneration  of  bone  by,  292 
Periostitis  (periosteum  ;  itU^  denoting  in- 
flammation),  259,  270 
osteoplastic,  260 
simple  acute,  259,  270 
suppurative,  259 
chronic,  261 
syphilitic,  261 
symptoms,  270 
treatment,  271 
Peripheral  necrosis,  289,  295 

nervous    irritation,    deformity     from, 

498 
Perityphlitis,  diagnosis  of^  from  acute  hip- 
disease,  4^5 
Peritoneum,  prolongation  of   in  descent  of 
testes,  812 
wound  of,  in  lumbar  colotomy,  849 
Peritonitis  {peritoneum  ;  itia^  denoting  in- 
flammation), with  hernia,  775,  777 
after  abdominal  operatioiiK,  753 
after  hernia  operations,  788,  789 
after  lithotomy,  975 
diagnosis   from   interstitial    nephritis, 

941 
Perkowski,    treatment    of    osteo-myelitis, 

279 

Petit's  operation  in  hernia,  799,  800,  801 

Pharyngotome  (^^(pv>li  the  pharynx  ;  W/avw, 

f  cut),  658 

Pharynx,  abscess  behind,  658 

dysphagia  from,  659 

diseases  of,  657 

epithelioma  of,  659 

inflammation  of,  658 

polypi  in,  659 

dysphagia  from,  659 

tumours  of,  6^9 

behind,  dysphagia  from,  659 
Phimosis  (^f/iof,  a  muz/Ie),  1133 

acquired,  11 34 

congenital,  11 33 

circumcision  for,  11 35,  1136 

dilatation  in,  11 35 

slitting  prepuce  for,  11 35 
Phlebitis  (^A^,  a  vein ;  i<w,  denoting  in* 
flammation),  56 

causes,  56 

diagnosis  from  lymphangitis,  41 

difl'use,  J7 

idiopathic,  ^7 

pathological  anatomy,  57 

spreading  seiitic,  58 

symptoms  of,  57 

tiraumatic,  56 

treatment  of,  59 
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Phosphatic  calculi,  934 

fayourable  for  lithotrity,  1014 
deposits,  933 
treatment,  934 
Phosphorus,  necrosis  of  jaws  from,  577 
Phthisis  complicating^  fistula  in  ano,  882 

with  strumous  joints,  amputation  in, 
411 

laryngeal,  675 
Piles,  blind,  884 

causes  of,  exciting,  886 
predisposing,  884 

caustics  in,  897 

coagulation  in,  891 

complications  of,  890 

constitutional  management  of,  892 

crushing,  897 

dangers  attending  operations  for,  898 

dia^osis  of,  891 

excision  of,  894 

externa],  884,  888 

fleshy,  888 

galvanic  ^craseur  in,  896 

globular,  888 

hemorrhage  from,  889 
diagnosis  of,  892 
treatment,  892 

internal,  884,  888 

intero-extemal,  884 

ligature  of,  894 

longitudinal,  888 

open,  884 

removal  by  galvanic  dcraseur,  896 

sphacelus  of,  891 

structure  of,  887 

subsidence  of,  891 

suppuration  of,  891 

symptoms  of,  888 

terminations  of,  891 

treatment  of,  892 
local,  893 

vaginal,  1191 
Pilz,     statistics    of    ligature    of     carotid, 

176 
Pimbet,  cases  of  obturator  hernia,  826 
Pirogoff,  ligature  of  carotid  for  innominate 
aneurism,  165 

ligature  of  both  carotids,  177 
Pistou-trochar,  698 
Plaster  of  Paris  bandage  in  spinal  disease, 

429— 43 « 
Plastic  (vX^Uro-w,  I  form)  huboery,  602 

of  eyelids,  605 

face,  602 

lips,  613 

nose,  606 

palate,  623 

va^na,  1191 
Pleura,  inflammation  of,  after  ligature  of 

subclavian,  211 
tapping  the,  697 
Pleurostnotonos,  34 
Pliers,  cutting,  29i5 
Plugging  nostrils,  548 
Pneumonia,  congestive,  after  ligature  of 

carotid  artery,  179 
of  subclavian  artery,  211 
Polaillon,  results  of  excision  of  os  calcis, 

404 


Poland,   cure   of  subclavian  aneurism   by 
digital  compression,  193 
statistics  of  subclavian  aneiirigm,  192, 

198 

statistics  of  tetanus,  32,  33 
Politzer's  bag,  537,  540 
Pollock,  ligature  of  carotid  and  subclariaxi, 

165 
operation  for  staphyloraphy,  626 
removing  piles  by  crushing,  897 
Polypoid  tumours  in  urethra,  927 
Polypus  of  antrum,  581 
bladder,  1047 
in  ear,  541 
fleshy,  549,  551 
in  frontal  sinuses,  556 

larynx,  678 
nasal,  549 

fibrous,  551 
malignant,  552 
mucous,  549 

removal  of,  550 
pharyngeal,  659 

dysphagia  from,  659 
of  rectum,  972 

diagnosis  from  piles,  891 
uterine,  1193 
in  vagina,  1191 
Poore,  treatment  of  oztena,  545 
Popliteal  aneurism.     See  Aneuriam 
Porta,  mortality  after  ligature  of  arteries,  126 
Portal  circulation,  retwrdation  o(  a  cause  of 

piles,  886 
Posthitis  (ir^0i},  the  foreskin ;  Uis^  denot* 

ing  inflammation),  11 38 
Pott's  disease  of  spine,  415 
in  adults,  421 
in  children,  421 
Pregnancy  complicating  bemia,  778 

effect  of,  on  cancer  of  the  breast,  743 
moUities  osaium  during  307 
strangulation  of  umbiliod  hernia  dar« 
ing,  825 
Prepuck,  circumcision  for  disease  of,  1135 
herpes  of,  1 138 
hypertrophy  of,  1139 
innammation  of,  1138 
slitting  up,  for  phimosis,  1135 
Pressure  in  aneurism.     <$«  0oiiifii««8io& 
Pressure-effects  of  aneurism,  108 
of  aorta,  153 
of  innominate  arteiy,  161 
of  intracranial  aneurism,  1S4 
obstructions  to  flow  of  urine,  906 
Preston,  ligature  of  both  carotids,  177 
Piiapism  from  calculus,  942 

persistent,  1139 
Price,  statistics  of  excision  of  knee,  396 
Probang  for  larynx,  673 
Probe,  Sayre*s  vertebrated,  28$,  446 
Proctotomy,  869 

Prolapsus  {Lak  a  falling  forth)  of  aaQ\ 
898 
fh>m  calculus,  942 
causes  of,  898 
diagnosis  of,  899 

from  pUes,  891 
ligature  of,  901 
treatment  of,  900 


INDEX. 


"39 


Prolapsxts  (conUn%ud), 

of  rectum,  901 

toDgne,  629 

treatment,  902 
of  Tagina,  1191 
Prostate     gland,     abscess     of^      1053, 
1121 
atrophy  of,  1066 
calcttlus  in,  102 1 
cancer  of,  1066 
cysts  or  cavities  in,  1067 
dilatation  of,  in  lithotomy,  956,  976, 

980 
disease  of,  producing  irritable  bladder, 

1036 
diseases  o^  1053 
enlan^ment  of,  1056 
uom  calculus,  946 
characters  of,  1056 
diagnosis  of,  1060 
difficulty     in     lithotomy     from, 

962 
influence  on  lithotrity,  1016 
mechanical  effects  o(  1058 
moral  effects  of,  1059 
retention  of  urine  from,  1060 

treatment  of,  1064 
symptoms  of,  1060 
treatment  of,  1061 
fibroid  tumours  of  complicating  litho- 
tomy, 964 
haemorrhage  from,  105 1 
incision  o(  in  lithotomy,  954,  966 

danger  of  excessive,  974 
inflammation  of,  acute,  1053 
chronic,  1054 

diagnosis,  1055 
treatment,  1055 
retention  of  urine  from,  1054 
simple  tumours  of,  1057 
tubercle  of,  1067 
tumours  of,  10^7 

impeding  lithotomy,  962,  964 
Prostatic  calculus,  102 1 

catheter,  1064 
Prostatitis  {proataU  gland  ;   itUy  denoting 
inflammation),  1053 
in  gonorrhcea,  1077 
Proatatorrhcea    {praattUe  ;     ^,    1    flow), 

diagnosis  from    spermatorrhosa,    1055, 
1 183 
Pruritus  ani  {Lot,  itching  of   the   anus), 

898 
Pseudo-paralysis,  306 
Psoas  abscess,  423 

diagnosis  of,  427 

from    femoral    hernia,    427, 
819 
tumour  simulating,  482 
Psoriasis  of  tongue,  630,  631 
Ptosis  (vrdait,  a  falling)  from  intra-cranial 

aneuriNm,  185 
Pudendal  hernia,  828 
Pudic  artery,  aneurism  of,  238 
Puerperal  arthritis,  332 
Pulmonary  cavities,  tapping,  703 
o]ieration,  704 
trochar  for  tapping,  705 


Pulsating  bronchocele,  569 

diagnosis  from  carotid  aneurism, 
172 
tumours,  diagnosis  from  aneurism,  112 
321 
of  bone,  319.     ^See  Osteo-aneurism 
diagnosis,  320,  321 
situation,  320 
symptoms,  320 
treatment,  321 
of  groin,  diagnosis  of,  858 
Pulsation  of  aneurism,  1 10 
of  aortic  aneurism,  157 
recurrent,  after  operation  for  aneurism, 
126,  129,  130 
Pulse  in  innominate  aneurism,  161 
Puncture  of  bladder   above  pubes^   1065, 
1117 
through  rectum,  1066,  11 16 
Purgatives,  piles  caused  by  habitual  use  of, 

886 
Pyaemia  (w^f,  pus;  o^ia,  blood),  arthritis 
from,  332 
gonorrhoeid,  1083 
diagnosis   from   interstitial    nephritifl, 

914 
in  urinary  diseases,  903,  917 

Pyelitis,  calculous,  920 

diagnosis,  923 

Pyelo-nephritis,  907 

Pylorus,  excision  of,  for  cancer,  853 

Pyonephrosis,  920 


QvUTOY,  653 


Rabb,  statistics  of  ligature  of  external  iliaCi 

Bace,  influence  of,  on  hernia,  763 
Radiid  artery.     Se^  Artenr,  Kadial 
Radical  cure  of  hernia,  70^ — 770 

of  varicocele,  1 1 64 
Radius,  exdsion  of,  382 
Ranavhofi^  removal  of  tumour  of  bladder  by 
lateral  cystotomy,  1048 
I   Ranula,  651 
I   Rectal  fistula,  872 
Rectangular  staff,  977 
Rectocele  {rtctuni^  the  straight  intestine ; 

iri^ii,  a  tumour),  1191 
Recto* vagimd  {rectum,  the  straight  intestine ; 

vagiiui)  fistula,  873 
Recto- vesical  {rectum^  the  straight  intestine ; 
veneOf  the  bladder)  fistula,  872 
lithotomy,  976,  983 
Rkctum,  absence  of,  801 

arrangement  of  veins  of^  884 
atony  of,  878 
cancer  of,  867 

excision  of  tumour,  869 

results  of  operation,  87 1 
treatment,  869 
canliflower  growth  of,  867 
fistulous  openings  into,  872 
^norrhoBaof,  1082 
invagination  of,  901 
malformations  of,  860 
occlusion  of,  by  septum,  860 
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Bectum  (continued). 

opening  into  other  canals,  863 
papillomata  of,  872 
piks  caused  by  disease  of,  886 
polypi  of,  872 

diagnosis  from  piles,  891 
prolapsus  of,  901 

treatment,  902 
puncture  of  bladder  through  tbo,  1066, 

1116 
sarcomata  of,  872 
stricture  of,  fibrous,  864 

treatment  of,  865 
malignant,  867 

treatment  of,  869 
syphilitic,  866 
wound  of,  in  lateral  lithotomy,  970 
in  median  lithotomy,  979 
Rectum-dilator,  865 
Recurring  sarcomata  of  breast,  727 
Reducible  hernia,  763.     See  Hernia 
tumours  of  groin,  858 
of  scrotum,  ii»o 
Reflex  irritation  of  kidney,  911 
Begnoli*s  operation  for  excision  of  the  tongue, 

645 
Reid,   treatment  of  popliteal  aneurism  by 

bloodless  method,  145 
Renal  calculus,  918 

tumours,  diagnosis  of,  923 
Repair  of  bone  after  excision,  363 
after  necrosis,  292 
of  jaw  after  removal,  578 
in  divided  tendons,  500 
in  joints  after  destruction  of  cartilage, 

335 

Resection.     See  Elxcision 

Retention  of  urine.     See  Urine 
Retention-cysts  of  breast,  717 
detraction  of  nipple  in  cancer,  730 
Reynolds,  ligature  of  carotid,  178 
Rheumatic  arthritis,  434 
acute,  333 
chronic,  345 
paralysis,  28 

treatment,  29 
synovitis,  treatment  of,  325 
Rheumatism,  diagnosis  of,  &om  aneurism, 

114 
from  caries  of  spine,  425 
hip-disease,  455 
osteomalacia,  3^ 
gonorrhoeal,  1082 
Rhinoliths  in  the  nasal  fossce,  546 
Rhinoplastic     operations    (^/v,     the    nose, 
irXdaaw,  I  form),  606 
modifications  of,  611 
Bibs,  necrosis  of,  300 
RiOKETs,  302 
causes,  302 
dentition  in,  304 
diagnosis  from  o.steomalacia,  3G8 
of  pelvic  bones,  complicating  lithotomy, 

965 

pathology,  304 

progress  and  prognosis,  304 
symptoms,  302 
treatment,  305 
Rickety  rosary,  303 


Ricord,  treatment  of  urinaiy  fistula,  11 25 

Rigors  from  catheterism,  1097 

Risus  sardonicus,  34 

Rivington,   cases  of  intraorbital  aneurism. 
189,  190 
digital    compression    and    ligiiture    of 
common  carotid  in  intraorbital  aneur- 
ism, 192 

Robert,  ligature  of  both  carotids,  178 

Robinson,  period  of  occurrence  of  tetanus, 

33 
Rodent  ulcer,  8 

diagnosis  of,  9 

pathology,  10 

symptoms  of,  8 

treatment,  11 

Rouge  of  Lausanne,  digital  oompresnon  in 

carotid  aneurism,  172 

Roux,  amputations  in  osteomyelitis,  278 

Rupture  of  aneurism,  1 16 

axillary,  214 

intracranial,  186 

popliteal,  253 

artenes,  spontaneous,  95 

Rydygier,  excision  of  pylorus,  853 


Sac  of  hernia,  758 

ascitic  fluid  in,  760 
changes  of  fluid  in,  775 
exposure  of,  784 
foreign  bodies  in,  761 
hydrocele  of,  760 
opening  the,  785 
sloughing  of,  796 
suppuration  in,  775 
treatment  of,  787 
Sacculated  aneurism,  103 

bladder.    See  Bladder  and  Lithotomy 
Sack,  results  of  antiseptic  treatment  aiWr  rx* 

cision  of  knee,  397 
Sacro- ILIAC  JOINT,  disease  of,  435 
diagnosis  of,  438 
patholopr  of,  435 
prognosis  of,  437 
symptoms  of,  436 
treatment  of,  440 
Sacs  in  omentum,  794 
Salivary  calculi,  652 

fistula,  556 
Sanguineous  cysts  of  breast,  72S 
Sanson,  recto-vesical  lithotomy.  9S5 
Saphenavein,  varix  of,  diagnosis  from  femoral 

hernia,  819 
Sarcocrle  (^4p&  flesh;  KiX%  •   tiUDOiir). 
1167 
cystic,  II 75 
diagnosis  of,  11 74,  1181 
malignant,  11 76 
simple,  1 1 67 
syphilitic,  1167,  11 72 
tubercular,  11 67,  1169 
Sarcoma  {9^,  flesh),  alveolar,  of  akin,  13 
of  antrum,  582 
axilla,  752 
bladder,  1047 
breast,  727 

treatmentt  728 
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Sabcoma  ifioniinued), 

central  of  bone,  313 

diagnosis  from  chronic  osteitis  and 
periosttitis,  315 
from  aneurism,  316 

cystic  of  breast,  721 

diaffnosis  from  cystic  cancer,  735 

cystic  of  testis,  1175 

in  muscle,  489 

melanotic,  13 

myeloid,  in  bones,  317 

of  lower  jjiw,  596 

of  nasO'Orbital  region,  555 

of  nose,  553 

of  upper  jaw,  582 

ofntenis,  11 94 

of  parotid  gland,  562 

pulsating,  diagnonis  from  aneurism  of 
iliac  artery,  228 

periosteal,  314 

secondary,  of  bone,  319 

of  testis,  1 1 76 

soft,  diagnosis  from  aneurism,  112 

spindle-celled,  in  bones,  301 
in  skin,  13 
Sarcomatous  poljrp,  549 
Saw,  Butchers,  365 

for  necrosis,  29(3 
Sayre,  apparatus  for  hip-joint  disease,  459 

division  of  nerk  of  femur,  473 

extension   after    division   of    tendons, 

indications  for  dividing  tendon  or  fascia, 

352. 
operation  for  angular  ankylosis  of  hip, 

473 
plaster   of   Paris   bandage    in    spinal 

disease,  429,  430,  431 

statistics  of  excision  of  hip,  467 

rertebrated  probe,  285,  446 
Scalp,  diseases  of,  533 

n«Tus  of,  74 
Scalpels  for  lithotomy,  948 
Scaiihoid  bone,  excision  of,  408 
Scapula,  excission  of,  372 

necrosis  of,  374 
Scar.     See  Cicatrix 
Scarlet  fever,  artliritis  in,  332 
Scarramuzza,  digital  compression  in  intra- 
orbital aneurism,  192 
Schneidorian  membrane,  thickening  of  the, 

,.545 

diagnosis  from  polypus,  550 

Sciatic  arter}',  aneurism  o^^  239 

hernia,  828 

Sciatic  ner%'e,  stretching  the,  in  sciatica,  19 

Sciatica,  18 

diagnosis  from  sacro-iliac  disease,  438 

treatment  of,  19 

Scirrhous  wart,  13 

SciRBHVR  {vui^os^  a  hard  swelling), 

of  breast,  728.     See  Hreast 

prostate,   1066 

rectum,  867 

tongue,  635 

Scisaor-leggc'd  deformitr,  474 

Sclerosis  (i«A<^f,  hanly  of  bone,  301 

Sclerotitis,  gonorrh<pal,  108 1 

Scoopf  lithotomy,  949 


Scott,  dressing  of  inflamed  joints,  337 

Scraping  in  lupus,  7 

Scrofula  a  predisposing  cause  of  necrosis, 

288 
Scrofulous  kidney,  920 

osteitis,  267 

testicle,  11 69 
Scrotal  fistula,  11 23,  11 24 

hernia,  805 

tumours,  general  diagnosis  of,  1180 

urethroplasty  iu,  11 24 
Scrotum,  adhesion  of  penis  to,  1 131 

diagnosis  of  tumours  of,  1180 

diseases  of,  1 143 

elephantiasis  of,  42,  1 144 

epithelioma  of,  1 145 

hypertrophy  of,  1 144 

inflammatory  oedema  of,  1 143 
Scurvy,  rickets  and,  306 
Searcher,  lithotomy,  769 
Secondary  aneurism,  129 

popliteal,  251 

resection  of  joints,  366 
Sedentary  life  a  predisposing  cause  of  piles, 

SMillot,  excision  of  tongue,  647 

gastrostomy,  664 

o|)eration  for  staphyloraphy,  626 
Sediments,  urinary,  930 
Seminal  flux,  1182 
Senile  arthritis,  335 

gangrene,  96 

necrosis,  289 

osteomalakia,  965 
Septicsimia    after    abdominal    operations, 

753 
in  urinary  diseases,  903,  917 

Septic  matter  in  pelvis  of  kidney,  efl'ects  of, 

912 

pneumonia,  a  cause  of  death  in  excision 

of  tongue,  649 

Septum  crurale,  relation  to  femoral  hernia, 

816 

Septum  of  nose,  abscess  of,  diagnosis  from 

pol)'pus,  550 

lateral  denation  of,  550 

Sequestrum  {Lot.  a  thing  deposited),  289 

removal  of,  by  natural  process,  295 

by  operation,  295 

Sero-cystic  sarcoma  of  breast,  722 

Serous  cysts  of  breast,  718 

Serous    collections,    diagnosis   from  sitinal 

abscess,  427 

Seton  in  bronchocele,  570 

in  hydrocele,  11 57 

in  varix  uf  lymphatic  vesselM,  42 

Sei,  influence  of  on  aneurism,  too 

arterial  dis<'ase,  12 

calculu-s  940 

cancer  of  brea.st,  733 

hemorrhoids,  885 

hernia,  762 

femoral,  819 

lupUM,  6 

moUities  OMium,  307 

piles,  885 

Bpiuil  curvature,  492 

Sexual  melancholia,  1 182 

treatment  of,  1186 
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Shock  a  cause  of  death  in  abdominal  opera* 

tions,  755 
Shoulder- Joint,   dry    chronic    rheumatic 
arthritis  of,  350 

excision  of,  367 
Sibley,  statistics  of  cancer  of  breast,  741 
Sight  affected  by  intracranial  aneurism,  185 
Silver,  nitrate  of,  in  laryngeal  disease,  673 

in  spermatorrhoea,  1 1&4. 
Simon^  Gustav,  extirpation  of  kidney,  927 
Sims's  catheter,  11 28 
Sinus,  frontal,  disease  of,  556 
Sinus  in  caries,  285 

hip-disease,  445 
Skin,  diseases  of,  3 

cancer  of,  12 

implicated  in  cancer  of  breast,  729 

gonorrhceal  eiiiptions  of,  1083 

transplantation  of,  603,  606 
Skull,  diseases  of,  533 

fungus  of,  533 

necrosis  of,  299 
Slough iNo  of  aneurism,  115,  131 

of  bursa  patelhe,  479 

of  hernial  sac,  796 

after  lithotomy,  975 
Sloughy  ulceration  of  gums,  574 
Small-pox,  arthritis  in,  332 
Smith,  H.,  operation  for  piles,  896 

clamp,  896 

seat  of  urethral  stricture,  1088 
Smith,  J.  L.,  cases  of  intussusception,  842 
Smith,  N.  R.,  lithotome,  9C9 
Smith,  R.  W.,  intracranial  aneurism,  184, 
185 

rheumatic  arthritis,  347,  349 

unprecedented  case  of  neuroma,  30 
Smith,  T.,  acute  arthritis  of  infants,  334 

gag  for  operations  on  mouth,  623 
Wood's  modification  of,  624 
Smyth,    ligature    of    brachio-cephalic   and 
vertebral  arteries,  131,  195,  197,  203 
Softening  of  bone,  266 

of  brain  from  intracranial  aneurism,  187 
Soft  polypus,  548 
Sore  throat,  clergyman's,  672 
Sounding  for  stone,  942 

errors  in,  946 
Sounds  for  lithotomy,  942 

lithotrity,  990 

urethral  stricture,  1092 
South,  ligature  of  abdominal  aorta,  237 
Southey's  drainage  trochar,  851 
Spanton,  ankylosis  of  jaw,  600 

operation  for  hernia,  769 
Spasm  of  bladder  in  lithotomy,  963 
Spasmodic   contraction   of    sphincter   ani, 
878 

croup,  677 

spermatorrhoea,  11 85 

stricture  of  oesophagus,  661 
urethra,  1085 
Speculum  ani,  876 

duck-billed,  1127 

nasal,  543 

vagins,  1187 
Speech  after  removal  of  tongue,  650 
Spence's  amputation  at  shoulder-joint,  369 

for  subclavian  aneurism,  203 


Spermaspasmos    (tnr^pfM,    seed;    vwimpat^ 

contraction  or  spasm),  1 185 
Spebvatic  cord,  division  of  in  castFatkm, 
1178 
hematocele  of,  11 62 

diagnosis  from  hernia,  809 
hydrocele  of,  1160 

diagnosis  from  hernia,  809 
diffused,  xi6o 

diagnosis  of,  11 81 
inflammation  and  abscess  of,  1151 
relation  of  to  hernia,  806 
varix  of,  1163 
Spermatorrhoea  (^4pf»a,  0en.  mr^^umt,  seed ; 
P4m,  I  flow),  1182 
spasmodic,  I185 
true,  1182 

diagnosis,  1183 
treatment,  11S4 
Spermatozoa  in  fluid  of  encysted  hydrocelt^ 

1159 
Sphacelus  (o'^dUccXor,  gangrene),  of  piles  89 K 
Sphenoid  bone,  tumours  growing  finom,  593 
Sphincter  ani,  spasmodic  constriction  <^  87S 
Spina  bifida  (Lat.  cleft  spine),  412 
Spinal  cord,  paralysis  from  iiguzy  of^  28 
pathology  of,  in  tetanus,  36 
treatment  of,  413 
ventosa,  310 
Spine,  angular  curvatmre  ol^  415 
caries  of,  41 J 

abscess  m,  422 
diagnosis  of,  42  j 

from  sacro-iliac  disease,  43S 
paraplegia  from,  422 
patholo^,  415 
^  prognosis  of,  427 
caries  of;  symptoms  of,  421 

treatment  of,  429 
diseases  of,  412,  434 

in  cervical  region,  432 

plaster  of  Paris  bandage  in*429^  430^ 

431 
lateral  curvature  o(  490 

causes  o(  492 

diagnosis  from  hip-disease,  455 

mechanical  contrivanoes  for,  495 

mechanism  of,  491 

signs  ot  493 

treatment  oC  494 

posterior  excurvatiou,  treatnMnt  ot^  49c 

incurvation,  treatment  cf,  496 

Pott's  disease  of,  415 

strumous  osteitis  in,  421 

tubercle  in,  41 7 J 

tumours  of,  434 

Splay  foot,  529 

Spleen,  extirpation  oi^  857 

Spongy  exostosis,  309 

hvpertrophy,  301 

ulceration  of  gums,  574 

Spontaneous    aneurism,    rarity    of,    b«i%w 

axilla,  221 

gangrene  from  arteritis,  5 

nsematocele,  11 60 

Squamous  epithelioma,  12 

of  carotid  artery,  169 

of  penis,  11,  40 

Squared  operation  for  loose  cartihfe^  315^ 
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Staff  for  lithotomy,  94S 

rectangular,  977 
Staphyloraphy  {vrwpvKh^  a  buncli  of  grapes, 
the  tonsils  ;  ^«t«,  I  sew),  623 
FergOBSon's  operation,  624 
PollocVa  operation,  626 
Sedillot*8  operation,  626 ' 
Sterility  in  the  male,  11 86 
Stevens,  li^tnre  of  internal  iliac,  239 
Stimson,  ligature  of  carotid  and  subclavian, 

165 
Stocks,  protrusion  of  ovarian  cyst  from  anus, 

902 
Stokea,  ligature  of  abdominal  aorta,   237, 

238 
Stone,  Dr.  W.  H.,  pressure-effects  of  aneur- 
isms, 108 
Stone  in  bladder,  936.    See  Calculus 
congenital,  939 
in  kidiiny,  918 

diagnosis  of,  from  caries  of  spine, 

Storks,  tapping  pulmonary  cavitv,  704 
8tranguIat«Hl  hernia,  772.     Se^  Hernia 
Strangulation,  removal  of  tongue  by,  641 
Strangui-y  {v^p^i*  drop ;  obpw,  urine),  1030 

in  ^onorrhcea,  1077 
Strapping  the  testicle,  945 
Stkictit  KB,  anasthetics  in,  1 1 1 1 
bouf^iea  for,  1094 
in  hernia,  773 

of  (psophagus.     See  (Esophagus 
of  rectum,  863.     See  Rectum 
of  uivthia,  1084.     See  Urethra 
caustics  in,  i  loi 
StnuBOUs  arthritis,  339 
of  hip,  449 
conatitutiouM,  caries  in,  282 
discane  of  axillary  glaiuU,  751 
ozsena,   545.      See  Scrofulous  enlaige- 
ment  of  glands 
Styptics  in  hemophilia,  82 
Subclavian  arterv.     See  Artery,  subclavian 

vein.     See  Vein 
Subcutaneous  ii\jectionof  ergotin  in  aneur- 
ism, 151 
injection  in  neuralgia,  22 
nievi,  69 
section  of  neck  of  femur,  472,  473 

of  tendons,  499 
taberele,  painful,  30 
Submammary  abscess,  711 
Submaxillary  tumours,  removal  of,  566 
Submental  excision  of  tongue,  64s 
Subperiosteal  excision  of  os  calcis,  404 
Supernumerary  brcasta,  707 
fingers,  507 
nipples,  707 
toes,  532 
Supinator  muscles,  ponlysii  of,  505 
SvPPt'RATio!*  of  aneuri»mt  115,  131 

in  axillaiy  aneurism,  21  i  217 

after  ligature  of  subclavian,  213 
in  carotid  aneurism,  175 
iliac  aneurism,  232 
in  antrum,  579 
of  bone,  259 
diffuse,  260 
breast,  711.  715 


I 


Suppuration  (continued). 
bursa  patellie,  478 
biusie,  478 
in  hernial  sac,  775 
hip-joint  disease,  444 
joints,  327 
of  kidney,  907,  913 

piles,  891 
in  sacro- iliac  disease,  437 
See  also  Abscess. 
Snpramammary  abscess,  711 
Suprapubic  lithotomy,  976,  985 
in  women,  1024 
indications  for,  1017 
Surgical  sole,  529 

Sutton,  arterio-capillary  fibrosis,  89 
Sutures,  button,  11 29 

in  hare-lip,  616,  619 
Swain,  results  of  excisiorui  of  knee-joint,  396 
Syme's  disiurticnlation  at  ankle-joint,  399 
operation  for  contraction  of  lip,  622 
operation  for  stricture,  1 107 
Synovial  membrane,  disease  of,  476 

destruction  of  cartilsge  from,  230 

of  foot,  4<x> 

inflammation  of,  322 
Synovitik  [gyfUivUil  membrane ;    itii^   de- 
noting inflammation),  322 

acute,  323 

causes  of,  322 

chronic,  323 

pathology  of,  322 

rheumatic,  325 

symptoms  of,  323 

terminations  of,  324 

treatment  of,  32J 
Syphilisas  a  predispoamgcause  of  atheronaa,  90 

necrosis,  288 
Syphilitic  caries,  263,  283 

gumma  in  tongue,  633 
diagnosiB  of,  634 

treatment,  634 

Uryngitis,  674 

necrosis,  289 

orehitis,  11 72 

onychia,  2 

oziena,  545 

sarcocele,  1172 

diagnosis  of,  1174 

stricture  of  large  intestine,  866 

synovitis,  tretitroent  of,  325 

tumonn  of  muscle,  487 

ulceration  of  tongue,  diagnosis  of,  636 
Syphon-trochar,  698 
S3Tinge,  laryngeal,  674 

for  lithotomy,  949 
for  lithotrity,  990,  991 

Taolia(  i>tian*  oI'kbatiox,  603,  607 
Tait,   Lawson,   removal  of    impacted  gall- 
stone, 856 
Talipes  {talus^  an  ankle  ;  p«,  a  foot),  522 

calcaneo-valgus,  522,  528 

calcaneus,  522*524 

eqnino- varus,  522,  527 

e<(uinns,  522,  528 

pathological  changM  in,  523 

valgus,  522,  528 
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Talipes  (coniinut^l), 

valgus,  sporious,  529 
yams,  522,  525 
Talivert,  Ayeliog's,  527 
Tanchou*8  apparatus  for  compression  of  mam- 
mary tumour,  724 
Tafpiko  the  abdomen,  851 
the  chest,  697 
head,  535 
hydrocele,  11 54 
ovarian  tumours,  11 96 
the  pericardium,  705 
the  pleura,  697 
Tarsus,  articulation  of,  400 
disease  of,  401 

excision  of  bones  of,  402,  409 
Taxis  {j6ffff»^  I  put  in  order),  778 

in  obturator  hernia,  827 
Taylor's  spinal  support,  429 
Teale,  excision  of  encapsuled  neevi,  71 
Teevan,  urethral  injector,  1075 

on  tumours  of  muscle,  488,  489 
Tendo  Achillis,  division  of,  524 

disease  of  bursa  beneath,  483 
Tendons,  diseases  of  sheaths  of,  484 
inflammation  of,  485 
division  of,  499 

repair  after,  500 
hamstring,  contraction  of,  518 
Tenesmus  from  calculus,  942 
Tenosynovitis    {liymv^  a  tendon ;    synovial 
membrane ;  ilia,  denoting  inflamma- 
tion), 485,  486 
Tenotomy  {rivwv,  a  tendon ;  r4fuft»,  I  cut),  499 
Testis,  abscess  of,  1151 
atrophy  of,  11 49 
cancer  of,  11 76 
cystic  disease  of,  1 1 75 
diseases  of,  11 46 
effect  of  removing  tonsil  on,  657 
encephaloid  of,  11 77 
enchondroma  of,  11 76 
gummata  in,  11 73 
inflammation  of,  acute,  1 148 
chronic,  1151,  1167 
treatment,  11 68 
gonorrhoeal,  loSo 
in  inffuinal  canal,  1151 

diagnosis  from  hernia,  809 
subacute,  1149 

treatment,  1 1 50 
treatment  of,  1 149 
malposition  of,  1 146 
neuralgia  of,  1147 
relation  to  inguinal  hernia,  806 
removal  of,  971 
sarcoma  of,  1 1  y6 
scrofulous,  1 1 69 
solid  enlargements  of,  1 167 
strapping  the,  1 150 
syphilitic  disease  of,  11 72 
tuDcrcular,  11 69 

treatment,  11 72 
tumours  of,  1 167.     See  Sarcocele 

diagnosis  from  hernia,  810 
undescended,  diagnosis  from  congenital 
hernia,  813 

from  inguinal  hernia,  809 
disease  in,  1177 


Tetanus  (rMpof,  strain,  teusioD),  y> 
a  cause  of  death  in  operations,  31 
after  ligature  of  external  iliac  arteir, 

233 

causes,  31 

forms  of,  33 
idiopathic,  31 
in  military  practice,  32 
patholognr,  35 
period  of  occurrence,  33 
symptoms,  34 
traumatic,  31 
treatment  of,  37 
Thierry,  treatment  of  aneurism  by  fieiiou 

147 
Thigh-bone.     Set  Famur 

Thomas's  splint  for  hip-disease,  458 
knee-sptlint,  389,  390 
percussion  in  nnimited  fncturea, 
treatment  of  intestinal  obetraetioD,  ^4^ 

Thompson,  Sir  H.,  improved  ev«cujt  -r,  i:c4 

hthothrr,  yy; 
lithotrity  at  a  single  sitting,  1003,  k^i^ 
prostatic  tumours,  1056 
statistics  of  calculi,  939 
statistics  of  lithotomy,  972,  loii 

lithotrity,  1012 
stone  in  elderly  men,  942 

stricture-expander,  11 02 
urethrotomy  by  median  perineal  incb  '^• 

1048 
Thompson's  fly])hoii-trochar,  698 
Thomson,   A.    T.,    intracimnial  sneur.n. 

184 
Thomson,  W.,  ligature  of  hiachio<t[i*  ^; 

srtery,  195,  198 
Thorax.     See  Chest 
Thrombosis,  venous,  50 
causes,  50 
efl*ects  of,  54 
process  of,  52 
symptoms,  55 
treatment,  5^ 
Thumb,  malformations  ot,  507 
Thyroid  gland,  diseaaes  of;  567.    See  Hr  > 
chocele 
malignant  tumonrs  of,  573 
swellings,    diagnosis    from    laeur**^ 
172 
Thyrotomy  (Wpt^t,  a  shield  ;  •»«,  to  U  lii' 

r4pum,  I  cutX  678 
Tibia,  dislocation  of,  contrtction  oi  ki « 

5>7 
excision  of,  398 

Tibial  artery.     See  Artery,  tibial 

Tic,  muscular,  27 

Tiedemann,  occlusion  of  arteries,  96 

Todd,  treatment  of  tetanus,  ^ 

Toe-nail,  hypertrophy  of,  1 

ingrowing  of,  2 
ToER,  contraction  of,  532 

excision  of,  410 

extension  of,   apparatus  for  oMi.*^<^ 
532 

hypertrophy  of,  532 

supernumerary  and  webbed,  $32 
Tomes,  dentigeroiis  cvsts  in  Java,  5^« 
Tongue,  abscess  of,  630 

aneurism  by  anastomoais  io,  &J4 
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ToNOUB  {oontinvMi). 
cancer  of,  635 

lUvisioQ  of  Ungual  nerve  for,  637 
ligntare  of  lingual  artery  in,  638 
treatment  of,  637 
diseases  of,  629 
epithelioma  of,  635 
diagnosis,  636 
emtheliuni  of,  diseased,  630 
m>rou4  tumours  of,  635 
iissnrvs  or  crackjs  of,  633 
glazed  red,  631 

hypertrophy  and  prola^wus  of,  629 
ichthyosis  of,  630 
inflammation  of,  630 
liclicnoid  of,  632 
neevus  of,  78 
operations  on,  630 
prolapsut*  of,  629 
ixsoria^is  of,  630 
removal  of,  639 

by  excbiion,  640 

hemorrhage  during,  647 
after-treatment,  648 
by  galvanic  ecroseur,  643 
Jf)r«lun*8  operation,  646 
Kocher's  o[>erAtion,  646 
ligature,  641 

Kuuueley's  ofieFatioD,  642 
Kegnoli's  or  submental   opiTa* 

tion,  645 
StMlillot's  oiMfration,  647 
Whitehead  s  oiwration,  644 
roethinU  of  compared,  649 
reMiltti,  649 
84'irrhus  of^  635 
8|ii>cch  after,  650 
sloughing  ulcer  of,  636 
syphiUtic  gumma  of,  633 

diagnosis,  63b 
tumours  of,  634 
ulceration  of,  632 
si  m tile,  632 
wyphilitic,  633 
tu)>ercuUr,  633 
warts  on,  634 
TonHil-guillotinc,  655 
Tonsil litiN,  653 

diagnoMH,  654       .      ,      ,  ^ 
ToNHiLs,  ubMct'Hs  of,  Himulated  by  aneurism 
of  iuterniil  ojirotid,  172 
diiM>JiHf«  of,  653 
hyiK-rtrophy  of,  654 
inflammation  of,  654 
malign;int  diiMntso  of,  657 
r«niov.d  of,  656 
Tophi  {Lnt.  snnd  orgravel-stone)  in  car,  536 
TortieolliM  {Ofrtun,  twistod.  fmni  Urrqiuo,   I 
twi.Ht  ;  coUutn,  the  neck),  501 
division  of   i»pinal  accessory   nerve   in 

clonic,  27 
T&ACBRA,  operatioHK  on,  690,    See  I^ryugo* 
tomy  an<l  Tra<-h«M>tomy 
presHurc  on  by  aortic  aneurism,  155 
TrachcaOuM>k9(,  6^ 
tampon,  5S9 
tuUn,  6<>i,  692,  693 
Tkaciikoiomy  {rpax*My  the  trachea  ;  Wm'w, 

1  cut  ,  0^2,  ti6o 


Traoheotomt  {cotUinwvlt. 

after-treatment  of,  695 

in  children,  694 

chloroform  in,  688 

compared  with  laryngotomy,  694 

in  laryngeal  disease,  676 

difficulties  and  accidentit,  689 

haemorrhage  in,  689 

indications  for,  685 

in  intrathoracic  aneurism,  160 
menihr.inous  laiyngitis,  682 
results  of  o|>eration,  6S3 

operation  of,  688 
Transplantation  of  skin,  603,  606 
Tkaumatic  {rpMffutf  a  wound)  caries,  268 

diaphragmatic  hernia,  829 

hiematocele,  1160 

laryngitis,  672 

necrosis,  289 

neuromata,  31 

pamlysis,  28 

phlebitis,  56 

tetanus,  31 
Travers,  accident  in  ligature  of  subclavian, 

210 
Trendelenburg's  trachea-tampon,  589 
Trephining  bone,  275 
Trismus  neonatorum,  31 
Trochanter,  great,  caries  of,  469 

enlargement     of     bursae     about     the, 
482 
Trochar,  for  tapping  chest,  705 
Trunk,  nwvi  on,  79 
Trusses,  application  of,  764 
TuBKUCLK  of  bladder,  1045 
bone,  269 
prostate,  1067 

painful  subcutaneouH,  30 
Tubercular  arthritis  339 

laryngitis,  675 

kidney,  920 

sarco<*eIe,  1169 

diagnosis  of,  1 1 74 

testicle,  1169 

tivatmeut,  1 172 

ulcer  of  tongue,  633 
Tubular  aneurihm,  loi,  136 

calciHcation  of  arteries,  93 
Tufnell,  couipre5J»ion  in  aneuriim,  13,  138, 

«39 
TuMoi'Kx,  abdominal,  diagnosis  from  aneur- 
ism of  aorta,  226 
of  alveoli,  575 
antrum,  583,  593 
treatment,  585 
in  axilla,  751 
of  bladder,  1046 

diagnosis  from  enlarged  prostate, 

1061 
treatment,  1048 
lx>ne,  311 
bre^tst,  717 
diagnosis  from  cancer,  737 
malignant,  728 
non- malignant,  717 
bursa  pat4*llap,  48 1 
bunue,  44S0 
rlirfkn.  556 
♦•y-iti*',  ol  lione,  310 
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TlTHOUSS  (continued), 
dentinal,  582 
of  dura  mater,  533 
ear,  536 
groin,  858 
diagnosis     from     iliac    aneurism, 
228 
from  hernia,  819 
from  iliac  and  psoas  abscess, 

427 
treatment  of,  859 
of  gums,  574 
erectile,  68 
hsemorrhoidal.    See  Piles 
intrapelyic,  intestinal  obstruction  from, 

843 
of  humerus,    diagnosis   from   axillary 

aneurism,  205 

intrathoracic,  dysphagia  from,  660 

of  jaw,  lower,  595 

upper,  583 

behind,  593 

labia,  11 89 

keloid,  of  sldn,  14 

lacteal,  709 

of  kidney,  922 

diagnosis,  923 

larynx,  677 

lips,  557 

malar  bone,  585 

muscles,  487 
naso-orbital,  554 
naso-pharyngeal,  551 
non.pulsating,  diagnosis  from  aneurism, 

"3 

of  neck,  ^64,  566 

diagnosis  fix>m  aneurism,  171 
dysphagia  fit)m,  660 
nose,  542 

malignant,  552 
ovaries,  1195 
pachydermatous  of  scalp,  533 
of  parotid  gland,  561 
penis,  1 140,  1143 
pharynx,  659 

dysphagia  from,  659 
in    jmpliteal    space,     diagnosis    from 

aneurism,  113,  243 
of  prostate,  simple,  1057 

obstructing  lithotomy,  962, 
964 
pulsating,    diagnosis    from    aneurism, 

112,  321 
of  rectum  (papillomata),  872 
scrotum,  11 44 

diagnosis  of,  11 80 
skin,  13 
spermatic  cord,  diagnosis  from  hernia, 

1 163 
spine,  434 
testis,  1 167 

diagnosis  from  hernia,  810 
thyroid  body,  573.      See  Broncho- 

cele 
tongjue,  634,  651 
tonsil,  malignant,  657 
urethra,  11 29 
uterus,  1 192 
Tagina,  1191 


Tunica  Vaginalis,  hematocele  of,  1 160 
diagnosis  from  hernia,  810 

from     hiematooele    o(    oord, 
1 162 
hernia  in,  812 

encysted,  815 
hydrocele  of,  11 52 

diagnoab  of,  1181 
from  cjTstic  sarcocele,  1176 
from  inguinal  hernia,  Soe^ 
Tunnelling  the  prostate,  1066 
Turner,    damp    used    by,    in    removal    of 

tumours  of  scrotum,  1145 
Typhoid  fever,  arthritis  after,  332 
l^rphoid  fever,  diagnosis  from  soppantir^ 
nephritis,  914 


Ulceb  of  anus,  875 
atheromatouis  87 
of  cheeks,  556 
rodent,  8 

of  foot,  perforating,  16 
gums,  574 

Kpe,  557 
nose,  542 

skin,  cancerous,  12 
tongue,  632,  633 
Ulceration  of  arteries,  95 
bone,  263 
cartikge,  334 
UUman,  ligature  of  both  carotida,  177 
Ulna,  excision  of,  382 
Ulnar  arteij.     See  Artery,  ulnar 
Umbilical  hstula,  857 

hernia,  822.     See  Hernia 
in  adults,  823 
in  children,  822 
Umbilicus,  diseases  of,  857 
Urttmic  {eZpw,   urine;  o^^o,   blood)   f^rtr. 

915 
Uranoplasty  (uranieaa  an  old  term  for  tl<' 

nalate,  fromo^ipain^,  the  sicy;  vAi«v«. 

i  form),  626 

Urate  of  ammonia  calculus,  931 

Ureter,  dilatation  of,  905 

secondary  disease  oi,  905 

Urethra, 

in  gonorrhoea,  1079 

bulb  of,  wounded,  967 

calculus  in,  10 19 

impacted  in,  1004 

in  children,  102 1 

dilatation  of,  in  calculus,  946 

in  removing  calculus   in    frmal^. 

102J 

behind  stricture,  1090 

in  treating  stricture,  1094,  i  too 

effect  of  enlarged  prostate  on«  105S 

examination  of  in  strictorr,  1091 

false  passages  in,  1099 

fistula  of,  1 1 22 

haemoirhage  from,  1051 
after  catheterism,  1099 
in  gonorrhoea,  1079 

inflammation  of,  106S 

specific.     See  OoDOtxlNrft 

in  treatment  of  stricture,  1099 

missing  the,  in  lithotomy*  970 
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Ubbthba  {contintud), 

opening  the,  in  retention ,  11 15 

in    stricture,    1103,     ixiu       See 
Urethrotomy 
pUstic  operations,  11 23 
rectnm  opening  into,  863 
tumours  of,  11 29 
Ubethra,  Stbzcturs  of,  1084 
age  at  which  it  ooours,  1088 
catheterism  in,  1092 

accidents  attending,  1097 

anesthetics  in,  nil 

forcible,  iioi 
complications  and  results  o(  1 1 14 
congestive,  1085,  1086 

treatment,  1087 
constriction  in,  1090 
detection  of,  1091,  1092 
diagnosis     from     enlarged     prostate, 

1061 
dilatation  of,  continuous,  1 100 

forcible,  iioi 
czamination  of  patient  for,  109 1 
extravasation  of  urine  in,  1 1 18 
in  females,  11 26 
after  gonorrhosa,  1079 
forms  of,  1085 
impedes  lithotrity,  1016 
impermeable,  11 10 
operations  for,  nil 
mechanical  results  of,  1096 
muscular,  1085 
oiganic,  1085,  1087 
pathological  appearances,  1089 
at  orifice,  1 1 10 
permeable,  1107 

retention  of  uriAe  from,  1 1 14.    See  Urine 
rupture  of,  forcible,  i  loi 
seat  of,  1088 
spasmodic,  1085 

treatment,  1086 
symptoms  of  congestive,  1087 

oiganic,  1089 

spasmodic,  1086 
treatment  of  congestive,  1087 

organic,  1093 

by  caustics,  i  loi 

dilatation,  1094,  iioo 

division,  1103 

forcible  expulsion  or  rup> 

ture,  IIOI 
general  results  of  treatment, 

1113 
methods  of  compared,  1 109 

spasmodic,  1086 
Urethral  fever,  915,  1097 
forceps,  1005 
lithotomy,  1019 

in  females,  1023 
lithotrite,  1005 
Urethritis  {urethra ;  iti»,  denoting  inflam- 
mation), 1068 
gimnular,  1071 
Urethrometer  iurethra ;  ^^or^  a  measure) 

1003,  1 104 
Urethroplasty  (urethra  ;  itXircWf  I  form  or 

fashion),  112^ 
Urethrotome    (wrttkra ;    rifum,     I     cut), 
1104 


Urethrotomy  {urethra ;   rtfuw^   I  cut),   by 
median  perineal  incision,  1049 
in  impermeable  stricture,  nil 
for  permeable  stricture,  1 107 
external,  1107 
internal,  1103 
for  urinary  fistula,  1122 
subcutaneous,  1108 
Uiethio- vaginal  fistula,  XI26 
Uric  acid  calculi,  931,  937 
deposits,  930 

treatment,  932 
Urinary  calculus,  930.     See  Calculus 

diseases,  pyiemia   and  septicemia  in, 

903   ^ 
fistula,  857,  1 122 
organs,  operations  for,  11 23 

effect  of  calculds  on,  946 

of  enlarged  prostate,  1058 
secondary  dinnses  of  from  sur- 

gical  causes,  903 
states  of,  influencing  propriety 
of  operation,  1014 
vaginal  fistulie,  11 26 
UuHE,   albuminous,   in  relation  to  litho- 
tomy, 973 
to  lithotrity,  10 15 
blood  in,  1050 

in  calculus,  942 
deposits  in,  930 

carbonate  of  lime,  935 
cystine,  934 
oxalate  of  lime,  932 
phosphatic,  934 
uric  or  lithic,  930 
extravasation  of,  1 1 1 8 
effects  of,  1 1 19 
treatment  of,  11 20 
flow  of,  impeded  by  calculus,  941 
incontinence  of,  1043 

from  calculus  in  the  female  bladder, 

1023 
hysterical,  1044 
morbid,  in  irritable  blad<Ier,  1035 
mollities  cesium,  308 
vesical  catarrh,  1032 
overflow  of,  1044 
quantity  of,  in  intestinal  obstruction, 

839 

retention   of,   from  atony  of  bladder, 
1041 
from  congestive  stricture,  1087 
enlarged  prostate,  1060 
catheterism,  1098 
puncture  above  pubes,  1065 

through  rectum,  1066 
tunnelling  prostate  in,  1066 
retention  of,  from  gonorrhoea,  1678 
hysterical,  1044 
firum  or^fpnic  stricture,  1114 
aspiration  in,  11 18 
forcible  catheterism  in,  11 15 
puncture    above     pubes    in, 
1117 
through  rectum,  1 116 
uiethrotomy  in,  1115 
from  prostatitis,  1054 
from  spasmodic  stricture,  1086 
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UTEBT78,  absence  of,  1 190 

affections  of,  exciting  piles,  886 
cauliflower  excrescence  of,  11 94 
chronic  discharges  from,  1192 
gravid,  in  umbilical  hernia,  823 
malignant  diseases  of,  1 1 94 
polypi  of,  1 193 
sarcoma  of,  1 194 
tumours  of,  1 192 

Uvula,  elongation  of,  653 


Vagina,  dischai^es  from,  1 191 

in  children,  1084,  1 192 
diagnosis  of,  1084 
fistulous  openings  into,  1126.     See  Fis- 
tula 
imperforate,  1189 
prolapsus  of,  1191 

irritable  bladder  from,  1038 
tumours  of,  1 191 
Vaginal  haemorrhoids,  1191 
hernia,  828 
lithotomy,  1024 
speculum,  1187 
Valsalva's  treatment  of  aneurism,  118 
Van  Buren,  ligature  of  carotid,  178 
Van  Ercklens,  statistics  of  colotomy,  850 
Vanzctti,  digital  pressure  in  aneurism,  120, 

144,  192 
Varicocele  {varix;  ic^Aij,  a  tumour),  1163 
diagnosis  of,  1164,  1181 

from  hernia,  810 
compression  in,  11 64 
radical  cure  of,  11 64 
symptoms  of,  1 163 
treatment  of,  11 64 
Varicose  aneurism  in  neck,  169 

VaRIX,  ANEUKIt.MAL,   I52 

in  neck,  169 

diagnosis  from  cai'otid  auemism, 
171 
in  gi'oin,  result  of  ligature  of  external 

iliac  for,  233 
of  jugular  vein,  169 
of  lymphatics,  42 
of  sapiiena  vein,  diagnosis  from  heniia, 

819 
of  veins,  appearances  and  symptoms,  61 

causes  of,  59 

locality  of,  60 

morbid  anatomy,  60 

})i  ogri'ss  and  eti'ecta,  65 

stnicture  of,  60 

treatment  of,  62 
Vascular  tumours  in  antiuni,  582 
upiHjr  jaw,  582 

in  urethra,  1 1 29 
Vkiks,  diseases  of,  50 

hii'iuorrha>;e  fix)m  during  lithotomy,  969 
iutiummation  of,  56 

diffuM',  57 
pressure  oi  aneurism  on,  108 
IVmonil,  wound  of  in  operation,  247 
jugular,  aneurismal  varix  of,  169 
of  ni'ck  and  arm,  enlarged  in  innomi- 
nate aueurism,  162 
puliiionary,  prtssurc  of  aoi-tic  aneurism 
on,  156 


Veins  {eovUxniied), 

of  rectum,  arrangement  of,  prediaposing 
to  piles,  884 

saphena,     varix     of,    diagnoius     from 
femoral  hernia,  819 

spermatic,  varix  of,  1 163 
Velpeau,  hernia  in  tunica  vaginalis,  813 

ligature  of  both  carotids,  177 
Venous  nievi,  68 

thrombosis,  50 
Ventral  hernia,  825 
VerruciE.     See  Warts 
Vertebrated  probe,  Sayre's,  285 
Vertebras.     Isee  Spine 
Vertebral  artery,  aneurism  of,  182 

ligature  of,  203 
Vesical.     See  Bladder 
Vesico- vaginal  fistula,  11 26 
Vidal  de   Cassis,   treatment  of  Tarioooek, 
1165,  1166 
,   Villous,  cancer  of  breast,  733 

synovial  membrane,  346 

tumour  of  bladder,  1046 
Virchow  on    the    nature    and    nnnot    of 
atheroma,  88 

pathology  of  chronic  interstitial  mwririt, 

714 
Viscera,  internal,  diseases  of,  accompaByii^ 

caries,  282,  283 
Vision.     See  Sight 

Vitringa,  statistics  of  gastrostomy,  666 
Voice,  after  staphyloraphy,  625 
Volkmann,  operation  for  abscess  of  liver, 

855 
treatment  of  lupus,  7 

Vomica,  scrofulous,  m  lione,  26S 

Vomiting  in  intestinal  obstruction,  832 

strangulated  hernia,  776,  777 

Ton  Bibra,  phosphorus  necrosis,  577 

Vulsellum-scissorH,  653 

Vulva,  nsevus  of,  78 


Waklky  8  stricture  dilator,  11 01 
Wardiop,  distal  ligature  of  carotid,  iSo 

hgature  of  sul)clavian  for  innuminaie 
aneurism,  164,  167 
Warren,  ligature  ol  both  carotids,  1 77 
ligature  of  subc]a>ian,  198 
rodent  ulcer,  10 
uranoplasty,  626 
Wakts,  15 

gonorrhoeal,  1079 
on  labia,  11 88 
lips,  558 
penis,  II 39 

fungoid,  diagnosis  from  cpitbe^ 
lionia,  II 41 
tongue,  634 
Warty  cicatrices,  14 

condition  of  joints,  353 
of  tongue,  63^ 
Water-closet  Ktati^,  high,  a  probable  cause  ot 

herniit,  763 
Watson,  P.  H.,  excision  of  larynx,  680 
excision  df  thyroid  gUud,  571 
weight-corn  iini«M>r,  139 


j   Weaver's  bottom,  477,  4S2 


iy^i>Ex, 


^•»W  «„       so, 

W©l>er,  G.  C.  E^^  Ugaturo  of  \>otli   carotids, 

'^©ir,    l^atttr«  of  carotid    ana    sulxjiavian, 

Weiss's  lithotiit«,  990 

Wella,  Sir  Speucer.  ovairiotomy,   perfonnea 

Wharton's  duct,  Nation  to  ranola,  651 
wi^        '  removal  of  p'^P^tial  calculi,  1134 
>>  mte,  excUiou  of  joints  for   disease,  360, 
460  ** 

•-..    oxcision  of  tonKttC,  644.  649 
Wiclctiamy  ligatUTQ  of  carotid  aud  eubclayian 
wii  */***"  ^*^»ioininate  aneurism,  166 
)^ff *?^»  »^»ulta  of  excislou  of  knee,  396 
WOijaina,      C,    sUtistics   of    lithotomy    in 

Jforwich  Hospital,  97».  >o«8    , 
winiiw'arteT'y  von,  endartentis  proUferana,  92 

,,..  jP*?^»^-«iiterwtomy,  854 

,\V?^P*P®-        Se^  Air-tube 

Wolfe,   plastic  sunzcry,  603.  606 

Wonacn.        ^v^  Femalos 

Wooa,  .ToHn,  operation  for  hernia,  767 

HtAtistics  of,  769 
for  extroverted  bladder,  1028 
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Wood,  J.  B.,  distal  ligature  of  carotid,  180 
^  ood,  ligature  of  both  carotids,  178 
Wood  (New  York),  bilateral  gor^t,  985 
reproduction  of  lower  jaw  after  removal 
for  necrosis,  579 
Wound  of  arteries.     See  Arteries 
of  bladder  in  lithotomy,  970 
bulb  of  urethra  in  lithotomy,  967 
intestine  in  hernia  operation,  705 
joints,  arthritis  from,  326 
rectum  in  lithotomy,  970.  070 
Wrist,  excision  of,  382  ^ 

Sir  J.  Lister's  operation,  383 
Wry-neck,  501  ^ 

apparatus  for,  503 

treatment,  502 

Wutzer's  operation  for  hernia,  766 

vaacmar  growths  above  clavicle,  67 
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